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In  the  volume  of  the  Record  which  begins  with  the  present  number 
a change  in  the  arrangement  of  the  material  lias  been  inaugurated,  by 
which  the  abstracts  of  the  publications  of  the  American  stations  are 
grouped  by  topics  instead  of  by  stations,  as  formerly.  It  is  believed 
that  the  advantages  of  the  topical  arrangement  will  be  readily  appar- 
ent. It  will  bring  together  accounts  of  investigations  on  allied  sub- 
jects, so  that  they  may  be  more  conveniently  consulted  and  compared, 
and  it  will  make  it  possible  to  give  prominence  to  the  more  important 
matters.  The  carrying  out  of  this  plan  will  in  many  cases  necessitate 
the  assignment  of  different  portions  of  the  same  publication  to  different 
places  in  the  Record,  but  in  every  case  the  table  of  contents  will  con- 
tain references  to  all  the  abstracts  of  the  several  publications  reviewed 
in  a single  number.  As  heretofore,  all  station  publications  received 
at  this  Office  will  be  abstracted,  so  that  the  record  of  station  work  will 
be  none  the  less  complete.  It  will  be  readily  seen  that  the  complex 
nature  of  many  of  the  subjects  treated  in  station  publications  makes 
their  classification  largely  a matter  of  individual  judgment.  Perfect 
consistency  in  the  assignment  of  articles  to  the  several  subjects  can 
hardly  be  expected,  but  every  effort  will  be  made  in  this  direction. 

To  make  the  contents  of  the  Record  more  readily  available  to  those 
who  lack  the  time  for  reading  detailed  abstracts,  brief  synopses  will  be 
prefixed  to  the  longer  abstracts  wherever  the  subject  matter  makes  this 
feasible.  The  synopsis  will  give  the  nature  and  extent  of  the  experi- 
ment and  the  results  obtained,  leaving  all  details  to  the  full  abstract. 
It  is  hoped  that  the  authors  of  station  publications  will  generally  adopt 
the  plan  of  attaching  brief  summaries  to  the  accounts  of  their  investi- 
gations. A succinct  statement  of  the  points  which  the  author  wishes 
to  make  is  often  the  best  guide  to  the  interpretation  of  his  detailed 
statements. 
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As  the  work  of  this  Office  has  developed  and  the  editorial  staff  has 
been  increased  a division  of  duty  has  been  made  in  accordance  with 
the  taste  and  acquirements  of  the  several  members  of  the  force.  As  far 
as  practicable  opportunities  have  been  given  for  work  in  special  lines.  It 
now  seems  desirable  to  indicate  in  the  Record  the  departments  of  work 
which  are  especially  assigned  to  individuals  and  for  which  they  are 
responsible.  It  will  be  understood  that  no  attempt  has  been  made  to 
show  exactly  the  share  of  each  worker  in  the  preparation  of  the  Record, 
but  rather  to  point  out  the  subjects  to  which  individuals  are  giving 
their  most  careful  attention. 

It  is  of  course  impracticable  to  give  credit  for  the  large  amount  of 
labor  expended  in  editorial  oversight  and  painstaking  elaboration  of 
details.  It  is  hoped  that  it  will  be  possible  in  the  future  to  make  a still 
further  division  of  our  work  according  to  special  subjects,  and  that 
each  worker  will  have  opportunity  to  traverse  the  literature  of  his 
chosen  field. 


On  page  6 is  a translation  of  a communication  from  the  pen  of  Prof. 
Julius  Kiihn,  director  of  the  Agricultural  Institute  of  the  University  of 
Halle,  Germany,  on  feeding  standards  for  domestic  animals.  Coming 
from  a recognized  authority  upon  this  subject,  the  article  is  intrinsically 
one  of  decided  interest.  It  is  made  still  more  valuable  by  the  facts  that 
it  presents  a side  of  the  subject  which  is  too  often  overlooked  by  our 
experiment  stations  and  agricultural  writers,  and  that  the  reasons  for 
the  views  urged  are  so  clearly  stated  and  are  so  well  attested  by  the 
teachings  of  chemistry  and  physiology,  the  results  of  feeding  experi- 
ments, and  the  experience  of  practical  men. 

It  is  now  about  seventeen  years  since  the  first  detailed  explanation 
of  the  German  doctrine  of  feeding  standards  and  rations  for  domestic 
animals,  which  had  already  become  current  in  that  country,  was  printed 
in  the  English  language.  The  ideas  were  kindly  received  on  this  side 
of  the  Atlantic  and  were  rapidly  promulgated.  The  feeding  standards 
of  Wolff  came  to  be  very  commonly  quoted.  Gradually  analyses 
of  American  feeding  stuffs  accumulated,  and  as  experiment  stations 
were  introduced  and  gave  more  or  less  attention  to  experiments  in  feed- 
ing, tests  were  made  of  the  digestibility  of  our  feeding  stuffs.  To- 
day we  are  making  use  of  our  own  analyses  and  of  the  coefficients 
of  digestibility  as  learned  by  both  our  own  and  European  experiments. 
To  apply  them  we  are  using  almost  exclusively  the  feeding  standards 
of  Wolff. 

Of  the  great  good  that  has  come  from  this  there  can  be  no  possible 
question,  but  it  is  a misfortune  that  the  feeding  standards  should 
be  followed  so  blindly  as  they  are  by  many  writers,  teachers,  and 
experimenters  in  the  United  States.  Indeed  the  figures  for  average 
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composition  of  feeding  stuffs  and  standards  for  daily  rations  are  often 
used  in  such  a way  as  to  make  the  science  of  cattle  feeding  little  more 
than  a branch  of  applied  mathematics. 

Prof.  Kuhn  calls  attention  to  several  difficulties  in  the  way  of  pre- 
scribing definite  feeding  standards  for  different  classes  of  animals  which 
are  fed  for  different  purposes.  They  have  to  do  with  the  animals,  the 
feeding  stuffs,  and  the  commercial  value  of  the  feeding  stuffs  and 
the  products. 

In  the  first  place  different  animals  of  the  same  class  differ  greatly  in 
their  capacity  for  utilizing  food,  and  even  the  same  animal  may  require 
different  rations  under  different  conditions.  Thus  different  breeds  of 
milch  cows  and  different  cows  of  the  same  breed  may  vary  widely  with 
respect  to  the  amounts  of  food  which  they  can  most  advantageously 
utilize.  The  amount  appropriate  for  1,000  pounds  live  weight  may  be 
much  greater  with  a small  cow  than  with  a large  one.  It  varies  with 
the  bodily  condition  of  the  animal,  whether  lean  or  fat,  and  with  the 
amount  of  the  milk  yield.  The  quantity  of  food  needed  depends  also 
upon  whether,  as  the  milk  falls  off  toward  the  end  of  the  period  of  lacta- 
tion, the  cow  is  to  be  fattened  for  the  butcher  or  is  to  be  again  used  for 
breeding  and  milking.  In  brief,  it  is  impossible  to  lay  down  hard  and 
fast  rules  for  quantities  of  food  or  quantities  of  nutrients,  or  for  nutri- 
tive ratios  to  apply  indiscriminately  to  different  animals  under  differ- 
ent conditions. 

Again,  different  specimens  of  any  kind  of  feeding  stuff  may  vary 
widely  in  chemical  composition  so  that  the  figures  for  average  compo- 
sition may  be  very  far  from  the  truth  in  a given  case.  The  coefficients 
of  digestibility  are  likewise  variable.  And  even  if  the  quantities  of 
actually  digestible  nutrients  in  any  given  instance,  as  determined  by 
either  natural  or  artificial  digestion,  should  be  taken  as  the  basis  of  the 
calculation  they  might  be  very  far  from  expressing  the  nutritive  value 
of  the  materials  as  they  are  actually  utilized  by  the  animal,  because  of 
the  defects  in  our  present  methods  of  analysis  and  of  classification  of 
the  nutrients. 

Finally,  economical  feeding  is  not  simply  a matter  of  fitting  the 
nutrients  of  the  food  to  the  physiological  demands,  but  of  adjusting  the 
kinds  and  quantities  of  feeding  stuffs  to  their  cost  and  to  the  amount 
and  market  value  of  the  product. 

Prof.  Kiihffs  conclusion  is  that  to  calculate  rations  upon  a basis  of 
the  feeding  standards  and  the  average  composition  of  the  feeding  stuffs, 
is  irrational  and  may  be  very  unprofitable.  He  would,  however,  by  no 
means  give  up  either  standards  or  tables  of  composition.  As  regards 
the  quantities  of  nutrients  to  be  fed,  he  would  take  into  consideration 
the  individual  needs  of  each  animal  and  make  the  quantities  of  total 
food  and  of  the  several  nutrients  such  as  will  best  fit  the  special  demands 
of  the  animal  for  sustenance  and  production.  In  calculating  the 
amounts  of  feeding  stuffs  to  be  used  he  would  not  simply  use  the 
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average  figures,  but  would  consider  the  ranges  of  variation  and  the 
composition  of  the  particular  materials  to  be  fed.  The  ideal  method 
would  be  to  analyze  the  feeding  stuffs  in  each  case,  if  this  were  practi- 
cable, but  it  usually  is  not.  But  along  with  the  chemistry  and  physiol- 
ogy of  the  subject,  the  skill  of  the  experienced  practical  feeder  is  abso- 
lutely essential.  For  the  method  of  u individual  feeding”  which  Prof. 
Klihn  recommends  he  gives  suggestions  of  no  little  interest. 

One  matter  which  Prof.  Kuhn  rightly  insists  upon  is  the  distinction 
between  the  digestible  protein,  i.  e.,  total  digestible  nitrogenous  sub- 
stances, and  the  digestible  actual  albuminoids.  He  also  urges  with 
justice  that  the  ether  extract  of  the  coarse  fodders  has  a much  lower 
feeding  value  than  that  of  the  concentrated  fodders  like  oil  cakes  and 
meals,  which  consist  mostly  of  the  true  fats.  He  insists  with  like  good 
reason  that  what  we  call  noil-nitrogenous  extract  represents  a great 
variety  of  materials  of  unknown  or  doubtful  value. 

Chemists  clearly  apprehend  the  difficulty  with  their  analyses  as 
measures  of  the  nutritive  value  of  feeding  stuffs,  but  the  experimenters 
and  writers  have  not  always  appreciated  the  full  import  of  the  differ- 
ences in  individuality  of  animals,  nor  has  the  importance  of  taking  into 
account  the  condition  of  the  in  dividual  animal  been  generally  realized. 
We  have  learned  that  there  is  very  little  use  in  preparing  formulas  for 
fertilizers  for  a given  plant  to  be  used  on  different  soils.  The  reason  is 
that  soils  vary  so  widely  in  chemical  and  physical  characters.  We  are 
gradually  coming  to  understand  that  the  differences  between  individual 
animals  of  the  same  kind  if  not  as  large  as  those  between  different 
soils,  are  nevertheless  much  greater  than  we  formerly  supposed.  This 
is  a fact  which  must  be  taken  into  account  both  in  our  experimenting 
and  in  our  practical  feeding. 

One  point  which  Prof.  Kiihn  dwells  upon  is  of  especial  interest.  It 
is  that  in  the  feeding  of  milch  cows  the  rations  should  be  fitted  to  the 
production  expected.  Instead  of  a standard  giving  certain  amounts  of 
nutrients  per  thousand  pounds  of  live  weight  he  proposes  to  use  a basal 
ration,  which  will  be  a little  more  than  a maintenance  ration,  and  to 
add  to  this  quantities  of  nutrients  proportionate  to  the  wants  of  each 
animal  and  the  production  expected. 

Feeding  standards  and  tables  of  composition  and  digestibility  are 
invaluable  helps  to  economical  feeding.  There  is  every  reason  to  believe 
that  they  will  be  made  more  and  more  useful  as  experimental  inquiry 
brings  us  more  and  more  exact  information.  But  they  are  only  helps. 
They  are  to  be  regarded  as  indications  rather  than  rules.  They  can 
not  take  the  place  of  the  skill  of  the  experienced  practical  feeder.  In 
his  treatise  on  cattle  feeding,  to  which  Prof.  Kiihn  refers  and  which 
ought  to  be  better  known  than  it  is  on  this  side  of  the  Atlantic,  the 
principle  is  expressed  in  the  German  adage,  which  is  taken  as  the  motto 
of  the  book:  uDas  Auge  des  Herrn  mdstet  sein  Vieh ” (the  eye  of  the 
master  fattens  his  stock). 
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There  is  another  important  matter  in  this  connection  which  is  occa- 
sionally referred  to  in  print  and  is  often  thought  of  by  chemists  and 
experimenters,  but  has  not  yet  been  fully  explained.  It  is  the  effect  of 
considerable  quantities  of  undigestible  material  in  the  food  upon  the 
nutritive  value  of  the  material  which  is  actually  digested.  Some  late 
experiments  by  Prof.  Zuntz  in  Berlin  throw  light  upon  this  as  they 
make  it  appear  probable  that  not  inconsiderable  quantities  of  the 
potential  energy  of  the  digested  food  are  used  in  providing  for  the  work 
of  digestion  and  the  transfer  of  the  undigested  material  through  the 
alimentary  canal.  In  other  words,  when  a coarse  fodder,  like  hay 
or  straw,  yields  a given  quantity  of  actually  digestible  nutrients  to 
the  alimentary  apparatus  it  is  not  really  as  valuable  for  feeding  as  a 
concentrated  food  which  would  yield  the  same  quantity  of  digestible 
nutrients,  because  so  much  of  the  energy  is  required  for  the  diges- 
tion and  for  the  care  of  the  undigested  material.* 

This  has  a direct  bearing  upon  the  question  of  the  comparative  values 
of  the  nutrients  of  different  feeding  stuffs.  The  digestible  nutrients  ot 
such  coarse  feeding  stuffs  as  hay  and  straw  may  have  less  nutritive 
effect  than  the  same  quantities  of  the  digestible  nutrients  in  a concen- 
trated food  like  meal,  for  several  reasons.  The  protein  of  the  coarse 
fodder  may  contain  a larger  proportion  of  non- albuminoid  nitrogen; 
the  ether  extract  may  have  less  of  the  true  fats;  the  non-nitrogenous 
extractives  may  be  of  inferior  value;  and  more  of  the  energy  of  the 
assimilated  material  may  be  consumed  in  providing  for  digestion  and 
for  the  transport  of  material  through  the  alimentary  canal. 

Another  complex  and  as  yet  but  partly  explained  phase  of  the  same 
general  question  is  the  digestion  of  cellulose  and  the  fermentation  of 
that  and  other  carbohydrates  by  different  animals.  It  seems  that  this 
has  an  important  bearing  upon  the  nutritive  values  of  protein  and  fats 
as  well  as  carbohydrates,  though  the  experimental  data  at  hand  do  not 
suffice  for  exact  explanations  or  measurements  of  the  nutritive  effects,  t 
Of  course  the  value  of  the  coarse  foods  for  their  mechanical  action  is 
often  an  important  matter,  but  that  is  a separate  phase  of  the  subject. 

*See  Pfluger’s  Arch.  ges.  Physiol.,  49  (1891)  442. 

t See  Zuntz.,  loc.  cit.,  p.  477. 
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Prof.  Julius  Kuhn. 

When  in  the  year  1859  Grouven,  in  his  Lectures  on  Agricultural 
Chemistry,  proposed  the  first  feeding  Standards,  in  opposition  to  the 
theory  of  hay  equivalents  which  at  that  time  was  prevalent,  he  inau- 
gurated a most  significant  advance  in  the  theory  of  animal  nutrition. 
Although  the  compounding  of  rations  for  animals  with  reference  to  the 
actual  amounts  of  the  different  nutrients  they  contain,  had  been  previ- 
ously suggested  by  Haubner  and  had  been  successfully  carried  into 
practice  with  good  results  in  the  feeding  of  milch  cows  by  a practical 
farmer,  Herr  von  Lingenthal  of  Gross-Gmehlen  in  the  Province  of 
Saxony,  Prussia,  the  credit  of  having  recognized  the  importance  of  the 
principle  and  of  having  broadened  and  deepened  it  and  brought  it  into 
general  recognition,  belongs  to  Grouven.  All  later  progress  rests  on 
this  basis. 

In  the  calculation  of  the  feeding  standards  proposed  by  him,  Grouven 
took  for  his  basis  the  total  quantities  of  protein,  fat,  and  carbohydrates 
in  feeding  stuffs,  as  indicated  by  analysis.  Later  the  investigations 
of  Henneberg  and  Stohman  in  Weende,  showed  that  these  nutrients  as 
determined  by  analysis,  were  not  digested  in  the  same  proportions  from 
different  feeding  stuffs.  For  instance,  in  a series  of  experiments  only 
60  per  cent  of  the  total  nitrogenous  constituents  found  by  analysis  in 
meadow  hay,  51  per  cent  of  those  in  clover  hay,  and  as  small  a proportion 
as  26  per  cent  of  those  in  wheat  straw,  was  digested.  A large  number  of 
experiments  made  later  at  different  experiment  stations  confirmed  and 
extended  the  results  obtained  at  Weende.  Henneberg  proposed  to  dis- 
tinguish between  amounts  of  the  several  nutrients  found  by  analysis, 
which  he  designated  as  crude,  e.  g .,  crude  protein,  crude  fat,  etc.,  and 
the  portions  which  were  digestible,  and  to  use  only  the  digestible  nutri- 
ents in  the  calculation  of  feeding  rations.  Grouven,  however,  retained 
in  the  third  edition  of  his  work  (1872)  the  standards  which  he  previously 
proposed  and  which  refer  to  crude  nutrients.  Wolff,  who  had  given 
up  the  theory  of  hay  equivalents  which  he  with  others  had  formerly 
followed,  constructed  new  feeding  standards  based  on  the  amounts  of 
digestible  nutrients. 

The  standards  of  both  Grouven  and  Wolff  have  the  feature  in  common, 
that  as  an  aid  to  the  farmer  in  making  up  his  rations  they  give  abso- 
lute, definite  figures  for  the  total  quantity  of  the  food  and  of  the  separate 
nutrients  to  be  fed.  They  fix  these  figures  once  for  all  and  offer  them 
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as  a norm  for  the  calculation  of  rations.  Thus  for  a milch  cow  per 
1,000  pounds  live  weight,  there  are  to  be  fed,  according  to  Grouven,  27 
pounds  dry  substance,  2.74  pounds  crude  protein,  0.84  pound  crude  fat, 
and  14.34  pounds  carbohydrates,  with  a nutritive  ratio  of  1:6$  and 
according  to  Wolff,  24  pounds  organic  substance,  2.5  pounds  digestible 
protein,  0.4  pound  digestible  fat,  and  12.5  pounds  digestible  nitrogen- 
free  extract,  with  a nutritive  ratio  of  1 : 5.4. 

Precisely  this  characteristic  of  the  feeding  standards  of  Grouven  and 
Wolff,  namely,  the  setting  up  of  standards  for  use  in  all  cases,  is,  in  the 
opinion  of  the  writer,  objectionable  and  misleading  to  the  farmer.  Such 
standards  lead  him  to  believe  that  he  has  a reliable  means  for  a con- 
venient and  simple  calculation  of  the  rations  for  his  animals,  whereas 
he  should  be  aware  that  in  using  them  he  rests  on  very  uncertain 
ground,  and  that  to  use  them  with  success  he  must  take  carefully  into 
account  the  existing  conditions,  especially  the  quality  of  the  feeding 
stuffs  at  his  disposal,  and  the  capacity  of  his  animals  both  for  utilizing 
food  and  for  production.  These  factors  should  be  carefully  studied 
and  decided  for  each  individual  case.  How  important  this  is  will  appear 
from  the  considerations  that  follow. 

In  the  first  place  Wolff  is  hardly  correct  in  basing  the  quantity  of 
food  on  the  total  organic  substance  instead  of  on  the  dry  substance. 
The  mineral  matter  besides  affecting  the  quality  of  the  fodder,  also 
contains  certain  ingredients  indispensable  to  the  animal  organism, 
such  as  phosphoric  acid,  lime,  iron,  etc.,  and  are  not  without  effect  on 
the  digestion.  For  instance,  the  epidermal  cells  of  coarse  fodder,  which 
are  rich  in  silica,  promote  peristaltic  movement  of  the  intestines  and 
favor  intestinal  digestion.  The  amount  of  dry  matter,  as  was  suggested 
by  the  investigations  of  Lingenthal  and  Grouven,  is  therefore  the  only 
measure  which  can  be  taken  for  the  total  amount  of  fodder. 

But  whether  the  food  be  measured  by  the  amount  of  dry  matter  or 
by  the  amount  of  organic  matter,  the  fixing  of  a definite  amount  of 
fodder  as  a standard,  applicable  in  different  cases  and  conditions,  is  in 
itself  erroneous.  It  is  as  truly  wrong  to  say  that  a cow  of  1,000  pounds 
live  weight  requires  27  pounds  of  dry  substance  as  it  is  to  say  that  she 
requires  24  pounds  of  organic  substance,  for  the  quantity  of  food  may 
vary  greatly  from  this  and  the  nutrition  of  the  animal  still  be  in  every 
respect  normal,  provided  the  quantity  of  food  received  contains  digest- 
ible nutrients  in  the  requisite  amounts  and  in  suitable  proportion. 
Thus,  the  quantity  of  dry  substance  fed  to  a milch  cow  per  1,000  pounds 
live  weight  may  vary  from  20  to  33.5  pounds  and  within  even  wider 
limits.  This  matter  was  referred  to  by  the  writer  in  the  first  edition  of 
his  book,  Die  zweekmdssigste  JErnahrung  des  Eindviehes , which  appeared 
in  1861.  Clearness  on  this  point  is  of  the  utmost  practical  importance, 
for  the  allowable  range  in  quantity  of  dry  matter  referred  to  above 
makes  it  possible  to  adjust  the  daily  rations  of  our  domestic  animals  to 
fit  the  quantities  of  fodder  harvested  and  at  the  feeder’s  disposal  at 
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different  seasons  of  the  year.  So  long’  as  frequent  and  abrupt  changes 
in  the  amount  of  dry  matter  are  avoided,  larger  amounts  of  dry  mat- 
ter may  be  fed  when  the  crops  of  coarse  fodder  are  abundant  and 
smaller  amounts  when  the  harvests  are  short,  without  any  disadvan- 
tage. It  will  not  do  to  increase  the  quantity  of  coarse  fodder  as  much 
in  the  case  of  animals  which  have  been  raised  on  more  concentrated 
food,  as  in  the  case  of  those  which  have  been  accustomed  to  a more 
bulky  fodder,  but  even  with  the  latter  there  is  great  latitude  for  varia- 
tion in  the  quantity  of  dry  substance.  The  nearer  the  lower  limit  is 
approached  the  more  important  it  becomes  that  a liberal  amount  of 
the  dry  substance  be  given  in  the  form  of  coarse  fodder,  as  has  pre- 
viously been  remarked  by  the  writer.* 

For  more  than  a quarter  of  a century  the  writer  has,  in  the  successive 
editions  of  the  work  referred  to,  protested  that  it  is  not  wise  to  pre- 
scribe definite  quantities  of  the  several  food  ingredients  as  norms  to 
apply  to  all  cases  in  the  feeding  of  domestic  animals  kept  for  different 
purposes.  For  the  individual  nutrients,  as  for  the  total  amount  of 
food,  it  is  essential  to  determine  the  amount  for  each  individual  case, 
and  in  doing  this  the  particular  conditions  should  be  considered. 

As  regards  the  nitrogenous  materials,  it  is,  in  the  writer’s  judgment, 
to  be  regretted  that  Wolff,  even  in  his  most  recent  standards,  published 
in  Mentzel  and  von  Lengerke’s  Kalender  (1892,  i,  p.  112),  makes  no 
distinction  between  digestible  albuminoids  and  the  amide  compounds, 
but  classes  the  two  together.  It  can  be  no  longer  doubted  that  the 
amide  compounds  are  inferior  to  the  albuminoids  in  nutritive  effect, 
that  they  can  only  serve  as  albuminoid  conservers  like  the  carbohy- 
drates, and  that  furthermore  the  non-albuminoid  protein  includes  com- 
pounds, often  in  considerable  quantities,  which  do  not  exert  this  con- 
serving action  and  whose  value  in  nutrition  is  very  doubtful.  These 
non-albuminoid  bodies  occur  in  beets  used  for  feeding.  In  his  tables 
of  composition  of  feeding  stuffs  t Wolff  gives  the  entire  amount  of  pro- 
tein present  in  beets  (1.1  per  cent)  as  digestible  and  estimates  it  at  the 
same  price  as  the  albuminoids,  although  he  assumes  that  on  an  average 
about  50.5  per  cent  of  the  total  nitrogen  in  beets  is  in  the  form  of  non- 
albuminoid protein.  In  the  ninth  edition  of  Die  zweclmiassigste  Dr- 
nahrung  des  Rindviehes , which  appeared  in  1887,  and  also  in  the  tenth 
edition,  issued  last  year,  the  writer  separated  the  non-albuminoid  com- 
pounds from  the  soluble  nitrogenous  compounds  in  the  calculation  of 
rations,  taking  only  the  digestible  actual  albuminoids  into  account  for 
protein  and  placing  the  non-albuminoid  protein  with  the  nitrogen-free 
extract  because  it  resembles  the  bodies  of  that  class  most  nearly  in  its 
functions. 

Again,  whether  the  digestible  albuminoids  only  or  the  total  digestible 
nitrogenous  constituents  be  taken  into  account  in  the  calculation  of 


*Die  zweclmiassigste  Ernahrung  des  Rindvielies,  tenth  edition,  1891,  p.  85. 
t Mentzel  u.  v.  Lengerke's  Landw.  Kalender,  1892,  i,  p.  107. 
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rations,  it  is  incorrect  to  set  up  a fixed  standard  for  milch  cows  of  2.74 
pounds  of  crude  protein  per  1,000  pounds  live  weight  as  Grouven  did, 
or  of  2.5  pounds  of  digestible  protein  (actual  albuminoids  and  amides) 
as  Wolff  does,  for  even  the  same  cow  should  not  be  fed  alike  at  all 
times,  unless  indeed  she  is  to  be  fattened  during  the  period  of  lactation. 
A cow  of  a higher  productive  capacity  must  on  the  average  have  more 
protein  than  one  of  a lower  capacity.  However,  even  the  former  should 
not  receive  the  same  quantity  of  protein  in  her  daily  ration  at  all  times 
but  the  amount  should  be  adapted  to  the  production.  A cow  of  high 
productive  capacity  will,  during  the  period  of  her  largest  milk  produc- 
tion, require  more  than  2.5  pounds  of  digestible  protein,  including 
amide  compounds  (total  nitrogenous  nutrients),  per  1,000  pounds  live 
weight  per  day.  Indeed  as  high  as  2.8  pounds  and  even  more  may  be 
wanted.  From  the  middle  of  the  period  of  lactation  the  quantity  should 
be  gradually  diminished ; at  the  time  of  the  falling  off  of  the  quantity 
of  milk  and  approaching  dryness,  and  during  the  time  when  she  gives 
no  milk,  2.2  and  finally  2 pounds  of  digestible  protein  per  day  will 
prove  fully  sufficient  even  though  the  cow  be  with  calf.  Were  we  to  give 
a cow  as  large  amounts  of  food  when  she  was  dry  and  pregnant  as  when 
she  was  in  full  flow  of  milk,  she  would  not  only  be  maintained  in  good, 
thrifty  condition,  with  plump  form  and  smooth  hair,  but  would  rapidly 
lay  on  fat.  Fat  cows  produce  smaller  calves  and  in  the  beginning  of 
lactation  produce  less  milk  than  those  which  have  been  fed  well  but 
not  too  richly,  and  which  have  consequently  not  been  able  to  grow  fat 
but  are  in  a good  medium  condition.  If,  as  should  always  be  done,  the 
amides  be  separated  from  the  actual  albuminoids,  then  2.4  pounds  of 
digestible  albuminoids  per  1,000  pounds  live  weight  will  be  sufficient  for 
a cow  of  very  good  productive  capacity,  and  it  will  only  be  necessary  to 
exceed  this  for  a time  in  the  case  of  unusually  productive  animals.  The 
quantity  of  digestible  actual  albuminoids  can,  as  the  end  of  the  period 
of  lactation  approaches,  be  gradually  diminished  to  1.8  pounds,  or  with 
less  productive  cows  even  to  1.5  pounds  per  1,000  pounds  live  weight. 

There  is  still  another  aspect  of  this  question  to  be  mentioned.  The 
most  productive  cows  can  make  advantageous  use  of  increasing  quan- 
tities of  albuminoids  only  up  to  certain  limits.  The  last  effective  addi- 
tions will  have  a relatively  smaller  effect  on  the  secretion  of  milk  than 
the  previous  ones.  In  an  experiment  made  at  Mockern  with  a ration 
which  was  in  practical  use  for  milch  cows  but  not  especially  rich  in  pro- 
tein, an  addition  of  1 pound  of  rape  cake  per  head  daily  increased  the 
production  of  milk  1.5  pounds  per  cow ; a further  addition  of  a second 
pound  of  rape  cake  increased  the  yield  of  milk  another  pound,  a third 
one  half  a pound,  and  a fourth  pouud  was  totally  without  effect  on  the 
flow  of  milk.  The  effect  of  the  increase  of  the  rape  cake  is  attrib- 
utable solely  to  the  protein  it  contained,  as  the  ration  contained  suffi- 
cient nitrogen-free  extract  from  the  beginning.  The  effect  diminished 
with  the  amount  of  rape  cake  added  until  it  became  nil.  To  illustrate 
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the  actual  profit  from  this  increase  in  albuminoids,  suppose  that  the 
price  of  rape  cake  had  been  high  and  the  prices  of  milk  and  butter 
low,  then  the  financial  result  from  the  last  pound  of  rape  cake  added 
which  increased  the  milk  yield,  even  when  the  increased  value  of  the 
manure  is  taken  into  account,  would  be  too  small  to  justify  its  addition 
in  practice.  It  would  be  unprofitable  in  this  case  to  add  all  the  pro- 
tein which  the  cow  would  respond  to  in  her  milk  yield.  On  the  other 
hand,  if  the  prices  of  concentrated  nitrogenous  feeding  stuffs  were  low 
and  milk  could  be  disposed  of  at  an  unusually  high  price,  it  might  be 
advisable  and  economical  to  add  protein  to  the  food  as  long  as  it  had 
any  perceptible  effect  upon  the  flow  of  milk.  The  decision  as  to  the 
amount  of  protein  to  be  fed  in  the  ration  of  milch  cows  will  depend 
therefore  upon  the  state  of  the  market  with  reference  to  concentrated 
feeding  stuffs  and  dairy  products. 

A fixed  standard  for  the  amount  of  crude  or  of  digestible  fat  is  like- 
wise inadmissible,  whether  it  be  for  milch  cows  or  for  animals  kept  for 
other  purposes.  The  substances  dissolved  by  ether  from  different  feed- 
ing stuffs  are  by  no  means  equal  in  nutritive  value,  whether  that  value 
is  estimated  by  analyses  or  by  digestion  experiments.  The  digestible 
ether  extract  of  coarse  fodders  has  a much  lower  nutritive  value  than 
the  true  oils  of  seeds  and  oil  cake.  For  this  reason  it  is  advisable, 
within  a certain  range,  to  allow  a more  liberal  amount  of  fat  in  a ration 
which  contains  much  coarse  fodder  than  in  one  which  contains  a smaller 
proportion  of  coarse  fodder  but  more  concentrated  feeding  stuffs.  The 
supply  of  digestible  ether  extract  may  also  be  diminished  in  a ration 
which  supplies  considerable  amounts  of  easily  soluble  carbohydrates, 
such  as  sugar  or  starch. 

With  the  nitrogen-free  extract  the  case  is  similar.  Here  likewise  it 
is  not  admissible  to  fix  upon  a single  number  as  a standard  applicable 
to  all  cases.  The  constituents  included  in  this  group  have  a very  vari- 
able constitution  in  different  feeding  stuffs.  Some  are  of  even  question- 
able nutritive  value  at  best,  and  to  count  them  all  as  equivalent  to 
starch  or  sugar  is  far  from  correct.  The  greater  the  proportion  of 
easily  assimilable  carbohydrates  in  the  nitrogen-free  extract  of  a ra- 
tion, the  nearer,  within  certain  limits,  may  the  total  amount  of  food 
approach  the  lower  limit,  and  vice  versa. 

In  determining  the  amount  of  so-called  nitrogen-free  extract  to  be 
fed,  the  size  of  the  animal  is  to  be  taken  into  consideration.  Smaller 
animals,  which  have  a relatively  large  body  surface  exposed  in  propor- 
tion to  their  weight  and  which  consequently  lose  more  heat  by  radiation, 
require  a somewhat  larger  quantity  of  nutrients  and  especially  of  nitro- 
gen-free substance  per  1,000  pounds  live  weight. 

If  the  quantities  of  digestible  actual  albuminoids,  fat,  and  nitrogen- 
free  extract  to  be  fed  are  to  be  determined  by  the  conditions  in  each 
individual  case,  then  it  follows  that  the  so-called  nutritive  ratio,  the 
ratio  of  the  protein  to  the  nitrogen -free  constituents  of  the  ration,  can 
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not  be  fixed  for  all  cases.  Hence  it  is  incorrect  to  attempt  to  estab- 
lish an  invariable  nutritive  ratio  for  any  special  purpose,  as  for  in- 
stance a ratio  of  1:5.4  (Wolff)  for  the  production  of  milk,  to  apply 
to  all  cases.  The  nutritive  ratios,  like  the  quantities  of  nutrients,  may 
vary  within  wide  limits. 

Viewing  the  above  considerations  in  their  various  bearings,  the  only 
conclusion  to  be  reached  is  that  in  feeding  animals  for  whatever  pur- 
pose individual  feeding  is  indispensable.  That  is  to  say,  the  require- 
ments of  each  animal  ought  to  be  carefully  considered  and  so  far  as 
practicable  the  supply  of  nutrients  in  the  daily  ration  should  be  ad- 
justed so  as  to  fit  its  individual  needs.  This  principle  applies  to  every 
branch  of  stock  feeding,  and  especially  to  the  feeding  of  cows  for  milk. 
How  this  individual  feeding  may  be  practically  carried  out  without 
difficulty  is  indicated  in  the  following  extract  from  the  explanation  of 
this  subject  in  the  tenth  edition  of  Die  zweclcmassigste  Drndhrung  des 
Rindvielies  (p.  293). 

For  milch  cows  it  is  advisable  first  of  all  to  determine  the  quantity 
of  nutrients  which  represents  the  minimum  requirements  per  1,000 
pounds  live  weight  of  the  animals ; that  is,  the  quantity  which  covers 
the  needs  of  the  cows  which  are  dry  or  nearly  dry,  and  which  while 
producing  little  or  no  milk  are  usually  more  or  less  advanced  with  calf. 
This  minimum  amount  may  be  designated  as  the  dasal  ration.  It  will 
naturally  be  more  liberal  for  breeds  of  high  productive  capacity  and 
those  which  keep  up  their  milk  yield  well  in  the  latter  part  of  the 
lactation  period  and  only  go  dry  a short  time,  than  for  those  of  inferior 
milking  qualities.  For  the  latter  the  basal  ration  need  not  contain 
more  than  from  1.5  to  1.7  pounds  of  digestible  actual  albuminoids  per 
1,000  pounds  live  weight,  while  with  the  former  up  to  1.8  pounds,  and 
with  breeds  of  exceptionally  high  capacity  even  more  will  be  needed.  The 
same  considerations  will  enter  into  account  in  determining  the  amounts 
of  fat  and  non-nitrogenous  substances  for  the  basal  ration.  Amounts 
ranging  from  the  minimum  to  a medium  amount  are  to  be  recommended. 
In  addition  to  this  basal  ration  each  cow  should  receive  as  much  con- 
centrated food  as  she  will  yield  profitable  returns  for.  The  cow  of  the 
highest  productive  capacity  will  naturally  need  a larger  quantity  of 
nutrients,  commensurate  with  her  large  production  of  milk.  But  the 
amount  of  nutrients  in  the  daily  ration  of  one  and  the  same  cow  should 
also  vary  as  her  milk  production  varies,  being  greatest  early  in  the  milk- 
ing period  when  she  is  producing  the  most  milk,  and  gradually  decreas- 
ing with  the  advance  of  the  period,  until  as  she  becomes  dry  the  con- 
centrated food  is  discontinued  altogether  and  the  basal  ration  alone  is 
fed.  While  this  means  of  feeding  of  course  requires  attention,  it  in- 
sures the  greatest  possible  profit  from  the  animals,  and  results  in  the 
highest  development  of  the  milking  qualities  of  the  herd,  which  being 
transmitted  by  heredity,  effects  a continual  improvement  of  the  stock. 
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To  feed  an  animal  highly  during  the  most  productive  part  of  lacta- 
tion pays  well,  but  to  feed  the  entire  herd  equally  well,  without  regard 
to  individual  production,  can  prove  remunerative  only  when  in  addi- 
tion to  yielding  milk  the  cows  are  to  be  fattened.  Otherwise  such 
feeding  results  in  great  waste  of  food,  is  not  infrequently  the  cause  of 
the  low  profits  in  dairying,  and  makes  the  barnyard  manure  expensive. 

The  system  of  individual  feeding  is  most  easily  carried  out  in  prac- 
tice when  each  animal  has  its  own  separate  manger.  In  the  construc- 
tion of  new  cow  stables  this  arrangement  is  very  strongly  recommended 
no  matter  how  large  the  herd  may  be.  At  each  feeding  the  extra 
quantity  of  concentrated  food  can  then  be  mixed  dry  with  the  chopped 
fodder  in  the  manger.  Where  long,  continuous  mangers,  without  par- 
titions, are  used,  the  basal  ration  for  each  animal,  which  is  the  same  for 
all,  may  be  placed  in  the  manger  and  the  additions  of  concentrated 
food  given  twice  daily  in  the  watering  pails.  Or  the  cows  may  be 
grouped  according  to  their  productiveness  and  the  stage  of  the  milk- 
ing period  which  they  are  in  and  those  of  each  group  fed  together. 
The  rations  for  each  group  are  then  mixed  together  in  the  right  pro- 
portions and  fed  in  long  mangers  to  the  cows  of  that  group.  Cows 
which  give  an  extraordinary  yield  of  milk  and  hence  are  to  have  richer 
food  than  that  given  any  single  group,  can  then  be  given  the  extra 
amounts  of  concentrated  food  in  watering  pails. 

Regarding  the  choice  of  concentrated  feeding  stuffs  for  supplement- 
ing the  basal  ration,  it  is  advisable  to  use  such  as  will  increase  not 
only  the  protein  in  the  ration,  but  also  the  other  nutrients  proportion- 
ately. For  this  reason  it  is  advisable  to  use  either  single  feeding  stuffs  or 
mixtures  of  two  which  are  equally  rich  in  easily  digested  protein,  fat, 
and  carbohydrates.  At  the  same  time  foods  which  are  known  to  have 
a specific  action  in  promoting  the  secretion  of  milk  should  have  the 
preference,  so  far  as  the  prices  will  permit. 

Another  important  consideration  in  the  calculation  of  rations  is  the 
variability  in  composition  of  feeding  stuffs.  The  average  percentage 
of  crude  nutrients  given  by  Grouven,  and  the  average  calculated  per- 
centages of  digestible  ingredients  given  by  Wolff,  furnish  questionable 
data  for  the  calculation  of  rations.  Where  the  feeding  stuffs  can  be 
analyzed  at  an  experiment  station  the  determination  of  their  actual 
composition  by  analysis  is  highly  recommended ; but  it  often  happens  that 
this  is  impracticable,  and  in  any  case  only  the  more  important  foods 
will  be  analyzed,  so  that  the  feeder  is  frequently  left  more  or  less  to 
his  own  judgment  as  to  the  quality  of  the  material  he  feeds.  In  that 
case  it  is  better  for  him  to  consider  the  quality  of  the  material  and 
estimate  its  probable  feeding  value  by  means  of  tables  showing  the 
range  of  variation  in  composition  than  to  rely  exclusively  on  calculated 
averages.  Considering  a knowledge  of  the  maximum  and  minimum 
proportions  of  ingredients  found  in  feeding  stuffs  to  be  of  value  for 
such  estimates,  the  writer  has  given  them,  together  with  the  averages, 
in  a table  in  his  book  on  feeding,  referred  to  above,  since  1864,  For 
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a further  consideration  of  this  matter  reference  is  made  to  pages  134-147 
and  363  of  the  tenth  edition  of  the  work. 

In  the  opinion  of  the  writer  the  calculation  of  the  money  value  of 
feeding  stuffs  according  to  the  composition  is  decidedly  questionable. 
The  results  are  misleading,  and  from  the  manner  in  which  they  are 
derived,  wholly  unreliable. 

In  conclusion  it  may  be  added  that  such  practical  experiments  in 
feeding  as  have  recently  been  carried  out  under  the  direction  of  exper- 
iment stations  can  do  much  to  advance  the  interests  of  farmers,  but 
the  too  wide  application  of  the  results  thus  obtained  is  to  be  guarded 
against.  On  many  farms  in  the  Province  of  Saxony,  Prussia,  no  atten- 
tion is  paid  to  stock-raising,  but  cows  are  kept  for  their  milk  alone,  and 
as  soon  as  the  milk  falls  off  so  that  they  become  unprofitable  they  are 
sold  to  the  butcher  and  replaced  by  new  cows  purchased  from  outside. 
The  object  in  such  practice  as  this  is  to  feed  so  as  to  obtain  the  largest 
yield  and  at  the  same  time  to  prepare  the  cows  ultimately  for  beef.  The 
rations  rich  in  nutrients  and  especially  in  protein  which  have  been 
found  advantageous  for  this  double  production  of  milk  and  beef,  while 
they  may  be  applicable  to  other  sections  where  the  same  general  prac- 
tice is  followed,  are  not  suitable  where  breeding  is  practiced  instead  of 
fattening  for  beef.  In  the  latter  case  the  rich  rations  would  induce 
fattening,  which  instead  of  being  an  advantage  would  be  positively 
detrimental  to  the  object  for  which  the  animals  were  kept. 


ABSTRACTS  OF  PUBLICATIONS  OF  THE  AGRICULTURAL  EXPERIMENT  STATIONS 

IN  THE  UNITED  STATES. 


BOTANY. 

A.  C.  True,  Editor. 

The  acquisition  of  atmospheric  nitrogen  by  growing  plants,  0. 

D.  Woods  ( Connecticut  Storrs  Sta.  Report  for  1891,  pp.  17-28). 

SynopHs  . — Experiments  are  reported  with  scarlet  clover,  beans,  vetch,  and  cowpeas 
Vgrown  in  sand  watered  with  nutritive  solutions  with  and  without  nitrogen.  All 
the  plants  grown  without  nitrates  and  most  of  those  grown  with  nitrates  gained 
nitrogen,  which  must  have  come  from  the  air.  Only  where  root  tubercles  were 
developed  was  there  any  considerable  gain  in  nitrogen. 

In  continuation  of  experiments  on  this  subject,  reported  in  Bulletin 
No.  5 and  the  Annual  Reports  of  the  Station  for  1889  and  1890  (E.  S. 
R.,  vol.  i,  p.  191;  ii,  p.  396;  and  hi,  p.  374),  experiments  were  made  in 
1891  with  scarlet  clover,  small  white  a pea’7  beans,  vetch,  and  cowpeas. 
These  were  grown  in  prepared  sea  sand  and  watered  with  nutritive  solu- 
tions as  previously  described,  some  cultures  being  grown  in  un glazed 
earthen  pots  and  others  in  glass  pots,  both  with  and  without  nitrogenous 
manuring.  The  results  are  fully  tabulated  and  discussed.  The  follow- 
ing summary  is  from  the  report : 

The  result  of  fifty  experiments  with  plants  grown  in  sea  sand,  all  of  which  were 
supplied  with  minerals  needed  for  their  development  and  twenty-two  of  which  were 
in  addition  provided  with  small  amounts  of  nitrogen  in  the  form  of  nitrates,  are 
given  in  the  table  which  follows: 

Summary  of  results. 


Number 

Nitrogen 
supplied 
in  seed 
and  nu- 
tritive 
solution. 

Gain  (or  loss)  of  nitro- 
gen. 

of  experi- 
ments. 

Mini- 

mum. 

Maxi- 

mum. 

Aver- 

age. 

Without  nitrogen  in  nutritive  solution. 

Mg. 

Mg. 

Mg. 

Mg. 

Scarlet  clover 

18 

3-6 

8 

61 

37 

Scarlet  clover 

6 

3-6 

6 

47 

24 

Vetch 

4 

8-9 

4 

22 

16 

With  nitrogen  in  nutritive  solution. 

Scarlet  clover 

6 

41-44 

-7 

45 

21 

“Pea”  beans 

3 

52 

-5 

39 

19 

Vetch 

6 

49 

18 

81 

46 

Cowpeas 

7 

48-49 

-12 

129 

78 

14 
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It  will  be  noticed  that  all  of  the  plants  grown  without  addition  of  nitrates  gained 
in  nitrogen.  Three  of  the  plants  supplied  with  nitrates  indicate  a loss,  while  the 
other  nineteen  gained  nitrogen  in  varying  amounts. 

As  appears  from  the  results  in  the  above  table  and  from  those  given  in  previous 
reports  of  experiments  here,  the  following  species  of  plants  have  been  found  to  either 
provide  themselves  with  nitrogen  where  none  was  supplied  except  that  in  the  seed, 
or  to  gain  nitrogen  in  excess  of  that  supplied  in  seed  and  nutritive  solution : Peas, 
cowpeas.  beans,  vetch,  alfalfa,  and  scarlet  clover. 

All  the  legumes  and  no  other  plants  with  which  satisfactory  trials  have  been  made^ 
have  proved  capable  of  acquiring  large  quantities  of  nitrogen  from  the  air.  The  gain 
has  occurred  where  root  tubercles  were  developed,  and  without  them  there  has  been 
no  gain  of  any  account. 

Influence  of  copper  compounds  in  soils  upon  vegetation  {New 
York  State  Sta.  Bui.  No.  41,  n.  ser.,  Apr.,  1892,  pp.  35-43,  plates  3). 

Synopsis. — A preliminary  report  on  pot  experiments  with  peas,  tomatoes,  and  wheat, 
grown  in  soils  containing  2 and  5 per  cent  (by  weight)  of  copper  sulphate  and 
in  untreated  soils.  As  a rule  more  seeds  germinated  in  the  treated  soil,  but  the 
plants  were  not  vigorous  and  had  comparatively  small  root  systems.  Analyses 
of  tomato  and  pea  plants  showed  the  presence  of  small  quantities  of  copper  in 
those  grown  in  the  treated  soil. 

In  one  set  of  experiments  seeds  of  peas,  tomatoes,  and  wheat  were  sown 
in  soil  containing  5 per  cent  (by  weight)  of  copper  sulphate  and  in 
untreated  soil.  In  each  case  more  seeds  germinated  in  the  treated 
than  in  the  untreated  soil.  The  percentage  of  difference  was  17  for 
peas,  22  for  tomatoes,  and  12  for  wheat.  The  average  length  of  time  re- 
quired for  germination  in  the  untreated  soil  was  55  per  cent  less  with 
peas,  11  with  tomatoes,  and  50  with  wheat.  Tomatoes  germinated  in 
the  treated  soil  and  transplanted  into  untreated  soil  grew  vigorously, 
while  the  plants  left  in  the  treated  soil  made  scarcely  any  growth. 

In  another  set  of  experiments  seeds  of  peas,  tomatoes,  and  wheat 
were  sown  in  soil  containing  2 per  cent  of  copper  sulphate.  In  the 
treated  soil  2 per  cent  more  of  peas  and  6 of  tomatoes  but  17  per  cent 
less  of  wheat  germinated  than  in  the  untreated  soil.  There  was  little 
difference  in  the  time  required  for  germination  in  the  two  soils. 

The  foliage  of  all  plants  grown  in  the  2 per  cent  soil  mixture  was  of  deeper  green 
than  that  of  the  check  plants.  The  foliage  of  plants  grown  in  the  5 per  cent  soil 
mixture  also  showed  a marked  difference  in  color  from  the  check  plants  grown  in 
untreated  soil,  and  had  even  a deeper  green  color  than  the  2 per  cent  plants.  On 
the  average  the  leaves  were  smaller  with  plants  grown  in  the  copper  soils  than  leaves 
of  the  check  plants.  * * * 

Peas  grown  in  the  2 per  cent  soil  mixture  seemed  to  be  more  vigorous  for  the  first 
few  weeks  than  the  check  plants  grown  in  untreated  soil ; they  also  came  to  maturity 
earlier,  but  finally  showed  a dwarfed  appearance  and  the  yield  was  less  than  with 
the  check  plants.  In  the  5 per  cent  soil  mixture  the  peas  grew  very  slowly,  did  not 
ripen  any  earlier  than  the  check  peas,  and  gave  a remarkably  insignificant  yield 
both  of  vine  and  peas.  * * * Plants  grown  in  the  copper  sulphate  soil  mixtures 

were  remarkable  for  the  meager  development  of  their  root  systems.  Indeed  in  some 
cases  they  seemed  to  have  hardly  any  roots — just  a few  short  stubs.  When  plants 
grown  in  the  copper  soils  were  removed  or  thinned  out  it  was  discovered  that  they 
had  a very  loose  hold  on  the  soil  and  were  easily  pulled  out  by  the  roots,  while  the 
plants  growing  in  check  soils  had  a firm  hold  on  the  ground  and  were  frequently 
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broken  off  at  the  top  of  the  ground  in  the  effort  to  pull  them  up  by  the  roots.  * * * 

[The  tops  of  tomato  plants  grown  in  the  treated  (5  per  cent)  soil,  when  tested  by 
chemical  analysis,  showed]  in  the  air-dried  substance  0.0608  per  cent  of  copper, 
equivalent  to  0.2396  per  cent  of  crystallized  copper  sulphate.  In  the  check  plants  no 
copper  was  found.  Other  analyses  made  are  reserved  from  publication  at  present 
till  other  investigations  now  in  progress  are  completed.  It  may  be  noted,  however, 
that  analysis  of  peas  showed  the  presence  of  copper  both  in  the  vines  and  in  the 
seeds. 


METEOROLOGY— WATER. 

Meteorological  observations  in  Connecticut,  1891,  E.  A.Bailey 

(Connecticut  Storrs  Sta.  Report  for  1891 , pp.  14-16). — Brief  notes  on  the 
weather;  a summary  of  the  rainfall  at  twenty  localities  in  the  State 
during  the  six  months  ending  October  31,  1891;  and  a summary  of  the 
observations  at  the  station  for  each  month  of  1891,  The  yearly  summary 
is  as  follows:  Pressure  (inches). — Maximum  92.1,  minimum  29.14,  mean 
30.05.  Air  temperature  (degrees  F.). — Maximum  92.1,  minimum  0.0, 
mean  47.9.  Humidity. — Mean  relative  humidity  77.1.  Precipitation. — 
Total  (inches)  51.61,  number  of  days  on  which  rain  fell,  129.  Weather. — 
Number  of  clear  days  142,  number  of  fair  days  109,  number  of  cloudy 
days  114.  Wind  (miles). — Total  movement  9,603,  maximum  velocity 
55. 

Meteorological  record  (Maryland  Sta.  Report  for  1891, pp.  425-429). — 
A tabulated  record  of  temperature  and  rainfall  for  1891.  The  yearly 
summary  is  as  follows:  Air  temperature  (degrees  F.). — Maximum  94.5, 
August  10;  minimum  13,  February  5;  mean  54.3;  mean  maximum 
65;  mean  minimum  45.3  ; mean  daily  range  19.7.  Precipitation. — Total 
(inches)  50.55,  number  of  rainy  days  128. 

Meteorological  record  (Massachusetts  State  Sta.  Report  for  1891 , 
pp.  340-343). — Monthly  meteorological  summary  for  the  year  1891. 

Meteorological  observations,  0.  D.  Warner  (Massachusetts  Hatch 
Sta.  Met.  Bui.  Ho.  41 , May,  1892 , pp.  4). — A daily  and  monthly  summary  of 
observations  for  May  at  the  meteorological  observatory  of  the  station. 

Meteorological  summary  for  North  Carolina,  March,  1892,  H. 
B.  Battle  and  C.F.  Yon  Herrmann  (North  Carolina  Sta.  Bui.  No.  85a, 
Apr.  27,  1892,  pp.  16). — Notes  on  the  weather,  monthly  summary,  and 
tabulated  daily  records  of  meteorological  observations  by  the  North 
Carolina  weather  service,  cooperating  with  the  United  States  Weather 
Bureau.  The  bulletin  is  illustrated  with  a map  of  North  Carolina 
showing  the  isothermal  lines  and  the  total  precipitation  at  the  stations 
in  different  parts  of  the  State. 

Analyses  of  well  waters  (Massachusetts  State  Sta.  Report  for  1891, 
pp.  301,  302). — Tabulated  analyses  of  68  samples  of  well  water  from 
different  parts  of  the  State, 
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SOILS. 

W.  H.  Beal,  Editor. 

Soil  investigations,  M.  Whitney  ( Maryland  & Ua.  Report  for  1891,  pp. 
249-296). 

Synopsis. — A preliminary  report  on  investigations  by  the  station,  in  cooperation 
with  the  U.  S.  Department  of  Agriculture  and  Johns  Hopkins  University.  The  work 
has  been  on  the  physical  structure  of  the  soil  and  its  relation  to  the  circulation  of 
soil  water  and  the  physical  effect  of  fertilizers  on  soils  as  related  to  crop  production. 
The  subjects  treated  in  the  report  are  as  follows : (1)  Circulation  of  water  in  the 
soil;  (2)  effect  of  fertilizers  on  the  texture  of  the  soil;  (3)  volume  of  empty 
space  in  soils ; (4)  relation  of  geology  to  agriculture ; (5)  soil  types ; (6)  mechan- 
ical analysis  of  the  type  soils;  (7)  approximate  number  of  grains  per  gram  of 
soil;  (8)  approximate  extent  of  surface  area  per  cubic  foot  of  soil;  (9)  cir- 
culation of  water  in  these  type  soils;  (10)  improvement  of  soils.  An  attempt  is 
made  to  classify  the  soils  of  Maryland  on  the  basis  of  their  geological  origin 
and  agricultural  value.  The  effect  of  fertilizers  in  changing  the  texture  of  soils 
and  the  rate  of  circulation  of  water  in  soils  is  discussed,  and  their  importance 
in  producing  a physical  condition  of  the  soil  which  promotes  the  growth  of  the 
plant  is  urged. 

The  circulation  of  water  in  the  soil  (pp.  253-257). — The  ino Yemen t of 
water  in  the  soil  is  due  to  gravity  and  to  surface  tension.  The  nature 
of  these  forces  and  the  methods  of  their  action  are  explained. 

Gravity  tends  to  pull  the  water  downward  and  acts  with  a constant  force  per  unit 
mass  of  water.  Surface  tension,  or  the  contracting  power  of  any  exposed  water  sur- 
face, may  move  the  water  in  any  direction  within  the  soil  according  to  circumstances. 
It  may  act,  therefore,  with  gravity  to  pull  the  water  down,  or  against  gravity  to  pull 
it  up.  * * * 

By  numerous  careful  and  verified  experiments  we  have  found  that  fertilizers  change 
this  surface  tension  and  modify  the  contracting  power  of  the  free  surface  of  water  to 
a remarkable  degree,  and  so  modify  the  power  which  moves  water  from  place  to  place 
in  the  soil. 

The  following  table  gives  the  surface  tension  of  a solution  in  water  of  several  of 
the  ordinary  fertilizing  materials.  This  list  is  not  complete  and  the  solutions  used 
were  of  any  convenient  strength.  The  results  are  preliminary  to  give  material  for 
more  thorough  and  detailed  investigation.  The  surface  tension  is  expressed  in  gram- 
meters  per  square  meter,  that  is,  on  a square  meter  of  liquid  surface  there  is  suffi- 
cient energy  to  raise  so  many  grams  to  the  height  of  one  meter. 


The  surface  tension  of  various  solutions. 
[Gram-meters  per  square  meter.] 


Solution  of — 

Specific 

gravity. 

Num- 

ber.* 

Mean. 

Highest. 

Lowest. 

Salt 

1.070 

6 

7. 975 

8.126 

7.  796 

Kainit 

1. 053 

6 

7. 900 

7. 993 

7.  805 

T.ime  

1.002 

4 

7.696 

7.  750 

7.  674 

W ater 

1.  000 

18 

7.  668 

7.  923 

7. 506 

A eid  phosphate 

1.  005 

4 

7.  656 

7.  800 

7.  563 

master.  _ _ _ 

1.  000 

9 

7.  638 

7.  730 

7.  572 

Soil  extract 

1.000 

5 

7.  089 

7. 166 

6.  969 

Ammonia. _ 

0.  960 

6 

6.  869 

6.  950 

6. 826 

tTrine _ _ _ 

1.026 

10 

6.615 

6. 740 

6.  471 

* Of  measurements  from  which  the  mean  is  taken. 
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The  soil  extract  was  made  by  shaking  up  a little  soil  with  just  sufficient  water  to 
cover  it.  The  water  was  afterwards  filtered  off  and  used  for  the  determination.  It 
will  be  seen  from  the  table  that  this  contact  with  the  soil  reduced  the  surface  ten- 
sion of  water  very  considerably.  There  is  little  doubt  that  the  surface  tension  of 
soil  moisture  is  very  low,  much  lower  than  that  of  pure  water.  Salt  and  kainit,  on 
the  other  hand,  increase  the  surface  tension  of  water  very  considerably  and  raise  it 
far  above  that  of  the  soil  extract.  This  probably  explains  the  fact,  which  has 
been  often  commented  on,  that  an  application  of  salt  or  kainit  tends  to  keep  the 
soil  more  moist.  This  has  often  been  remarked  in  connection  with  the  application 
to  a clover  sod.  By  increasing  the  surface  tension  of  the  soil  moisture  they  increase 
the  power  the  soil  has  of  drawing  water  up  from  below  in  a dry  season. 

Ammonia  and  urine  lowered  the  surface  tension  of  water  considerably  below  that 
of  the  soil  extract  and  far  below  that  of  pure  water.  This  probably  also  explains 
a matter  of  common  observation,  that  the  injudicious  use  of  excessive  quantities  of 
organic  matter  is  liable  to  u burn  out”  a soil  in  a dry  season,  because  by  reducing 
the  surface  tension  water  can  less  readily  be  drawn  up  from  below. 

This  opens  up  a field  of  investigation  on  the  determination  of  the  surface  tension 
of  the  moisture  in  various  soils  and  a more  extensive  and  more  systematic  study  of 
the  effect  of  various  fertilizing  materials  on  the  surface  tension  of  water  and  soil 
extract,  and  it  opens  up  a wide  field  in  its  application  to  practical  agriculture  and 
the  use  of  manures  and  fertilizers. 

This  effect  of  fertilizing  material  in  changing  the  surface  tension  of  a liquid  and 
thereby  changing  the  force  or  power  which  moves  water  from  place  to  place  in  the 
soil,  is  only  a first  effect,  as  the  coutinued  use  of  these  fertilizing  materials  may 
change  the  texture  of  the  soil  itself  and  the  relation  of  the  soil  to  the  circulation 
of  water. 

The  effect  of  fertilizers  on  the  texture  of  the  soil  (pp.  257-259). 

Surface  tension  may  be  expressed  in  another  way.  The  potential  of  a single  water 
particle  is  the  force  which  would  be  required  to  pull  it  away  from  the  surrounding 
water  particles  and  remove  it  beyond  their  sphere  of  attraction.  For  simplicity 
it  may  be  described  as  the  total  force  of  attraction  between  a single  particle  and  all 
other  particles  which  surround  it.  With  this  definition  it  will  be  seen  that  the 
potential  of  a particle  on  an  exposed  surface  of  water  is  only  one  half  of  the  poten- 
tial in  the  interior  of  the  mass,  as  half  of  the  particles  which  formerly  surrounded 
and  attracted  it  were  removed  when  the  other  exposed  surface  of  water  was  sepa- 
rated from  it.  A particle  on  an  exposed  surface  of  water,  being  under  a low  poten- 
tial, will  therefore  tend  to  move  in  toward  the  center  of  the  mass  where  the 
potential,  i.  e.,  the  total  attraction,  is  greater,  and  the  surface  will  tend  to  contract 
so  as  to  leave  the  fewest  possible  number  of  particles  on  the  surface. 

If  instead  of  air  there  is  a solid  substance  in  contact  with  the  water  the  potential 
will  be  greater  than  on  an  exposed  surface  of  the  liquid,  for  the  much  greater  num- 
ber of  solid  particles  will  have  a greater  attraction  for  the  water  particle  than  the 
air  particles  had.  They  may  have  so  great  an  attraction  that  the  liquid  particle 
on  this  surface,  separating  the  solid  and  liquid,  may  be  under  greater  potential 
than  prevails  in  the  interior  of  the  liquid  mass.  Then  the  surface  will  tend  to 
expand  as  much  as  possible,  for  the  particles  in  the  interior  of  the  mass  of  liquid 
will  try  to  get  out  onto  the  surface.  This  is  the  reverse  of  surface  tension.  It  is 
surface  pressure  which  may  exist  on  a surface  separating  a solid  and  liquid. 

If  two  small  grains  of  clay  suspended  in  water  come  close  together  they  may  be 
attracted  to  each  other  or  not,  according  to  the  potential  of  the  water  particles  on 
the  surface  of  the  clay.  If  the  potential  of  the  surface  particle  of  water  is  less  than 
of  a particle  in  the  interior  of  the  mass  of  liquid,  there  will  be  surface  tension,  and 
the  two  grains  will  come  together  and  be  held  with  some  force,  as  their  close  contact 
will  diminish  the  number  of  surface  particles  in  the  liquid.  If  on  the  other  hand 
the  potential  of  the  particle  on  the  surface  of  the  liquid  is  greater  than  the  potential 
of  a particle  in  the  interior  of  the  liquid  mass,  the  surface  will  tend  to  enlarge,  and 
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the  grains  of  clay  will  not  come  close  together,  as  their  close  contact  will  diminish 
the  number  of  surface  particles  in  the  liquid  around  them. 

The  volume  of  empty  space  in  soils  (pp.  259-261). — ‘‘There  is  on  the 
average  about  50  per  cent  by  volume  of  empty  space  in  the  soil.  The 
amount  in  the  soil  proper  will  vary  with  the  stage  and  state  of  culti- 
vation, but  the  empty  space  in  the  undisturbed  subsoil  will  remain  fairly 
constant.” 

Determinations  of  the  amount  of  space  in  Maryland  soils  were  not 
made  by  the  author,  but  he  gives  the  per  cent  by  volume  of  space  in  a 
number  of  South  Carolina  subsoils,  as  determined  by  him  in  their 
natural  positions  in  the  field.  Of  these,  the  six  sandy  subsoils  averaged 
45.43  per  cent  of  space  and  the  nine  clay  subsoils  55.55  per  cent. 

The  relation  of  geology  to  agriculture  (pp.  261-264). — General  state- 
ments regarding  the  geological  formations  in  Maryland,  bringing  out 
the  fact  that  u the  texture  or  the  relative  amount  of  sand  and  clay  con- 
tained in  the  soil  resulting  from  the  disintegration  of  rocks  will  depend 
upon  the  kind  of  rock,  that  is,  upon  the  minerals  of  which  it  is  com- 
posed.” 

A thorough  and  detailed  geological  map  of  the  State  should  answer  for  a soil  map. 
Any  one  familiar  with  the  texture  of  the  soil,  or  kind  of  soil  formed  by  the  disinte- 
gration of  granite,  gabbro,  and  the  different  kinds  of  limestones,  sandstones,  and 
shales,  should  be  able  to  tell  by  a glance  at  the  map  the  position  and  area  of  each 
kind  of  soil.  Each  color  on  the  map  would  represent  a soil  formation  of  a certain 
texture,  in  which  the  conditions  of  moisture  under  our  prevailing  climatic  condi- 
tions would  be  best  adapted  to  a certain  crop. 

Soil  types  (pp.  264-276). — For  the  purpose  of  determining  the  gen- 
eral characteristics  of  the  soils  of  the  State  as  indicated  by  their  origin 
and  agricultural  value,  a large  number  of  samples  of  soils  and  subsoils 
were  collected  in  different,  parts  of  Maryland. 

These  samples  have  been  arranged  in  groups  according  to  their  agricultural  value 
and  their  geological  origin,  and  equal  weights  of  the  samples  in  each  group  have 
been  mixed  together,  forming  a composite  sample  representing  the  type  of  the  soil 
formation.  We  have  in  this  way  classified  the  soils  of  all  the  principal  agricul- 
tural regions  of  the  State,  and  they  are  represented  by  comparatively  very  few  type 
samples,  as  shown  in  the  following  table,  in  which  the  formations  are  not  given  in 
the  order  of  their  geological  origin  but  according  to  their  agricultural  importance 
and  distribution. 


Soil  types. 


Sample 

No. 

Agricultural  use. 

No.  of 
locali- 
ties. 

Geological  formation. 

276 

Pine  barrens 

*2 

La  Fayette. 

283-4 

Market  truck 

6-8 

Eocene. 

285-6 

Tobacco 

9-9 

Neocene. 

279-80 

Wheat 

7-14 

Neocene. 

277-8 

Wheat  soil  of  river  terraces 

5-5 

Columbian  terrace. 

Barren  clay  hills 

Potomac. 

Grass  and  wheat .... 

Trenton  chazy  limestone. 

287-8 

do 

2-4 

Helderberg  limestone. 

238 

do 

1 

Catskill. 

281-2 

do 

4-5 

Triassic  red  sandstone. 

290 

Mountain  pasture 

3 

Oriskany. 

289 

Poor  mountain  pasture 

6 

Chemung,  Hamilton,  Niagara,  Clinton. 

* Where  a double  number  is  given  the  first  number  refers  to  the  sample  of  soil  and  the  second 
number  to  the  subsoil.  Where  a single  number  is  given  for  a type  there  is  no  perceptible  difference 
between  the  soil  and  subsoil  in  the  localities  visited. 
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Details  are  given  regarding  the  location,  texture,  and  agricultural 
value  of  these  types  of  soil.  There  are  also  descriptions  of  the  individ- 
ual samples  of  soils  and  subsoils  used  to  make  up  the  type  samples. 

Mechanical  analysis  of  the  type  soils  (pp.  276,  277). — The  grains  in  the 
type  soils  of  different  kinds  were  divided  into  groups  by  size  and  the 
approximate  number  of  grains  in  a given  amount  of  each  group  was 
calculated.  “The  separations  were  made  substantially  after  Johnson 
and  Osborn’s  c beaker  method.’  We  have  taken  0.0001  mm.  as  the 
lowest  limit  of  size  of  the  grains  of  clay,  based  on  many  measurements 
we  have  made.  The  clay  group  has  relatively  wide  limits  (0.005-0.0001 
mm.),  but  we  have  not  attempted  a further  separation  than  this.  A 
millimeter  is  equivalent  to  about  one  twenty-fifth  of  an  inch,  so  that 
the  smallest  grains  of  clay  are  about  2 5 or  0.0000039  inch  in  di- 
ameter.” 

The  results  of  analyses  of  subsoils  of  the  five  formations  in  southern 
Maryland  are  given  in  the  following  table: 


Mechanical  analysis  of  type  subsoils. 


Diameter 

(mm). 

Conventional  names. 

276. 

284. 

286. 

290. 

280. 

278. 

282. 

238. 

289. 

288. 

C 6 

1 

c3 

© 

£ 

4 

3 

6 

o 

© 

© 

o3 

rO 

© 

H 

>> 

! 

A 

ft 

O 

"ci 

<D 

A 

* 

& 

CD 
O 
U G3 

> 

3 

.2 

‘go 

H 

a 

% 

"cl 

O 

CO 

© 

a 

& 

GO 

bJO  . 

fH  © 
© p 

'uS 

<V 

2-1 

Gravel 

4.87* 

0.  68 

1.36 

0.  64 

0.0 

1.60 

0.  00 

0.00 

0.  05 

1.  34  f 

1-0.5 

Coarse  sand 

9. 15 

2.  89 

2.13 

0.  81 

0.  42 

1.51 

0. 23 

0. 11 

0. 16 

0.  33 

0. 5-0.  25 

Medium  sand 

38.  37 

21.85 

7.78 

3.50 

1.  81 

4.15 

1.  29 

0.  42 

0. 80 

1.08 

0. 25-0. 1 

Fine  sand 

33.28 

25.  82 

16.  57 

23.  97 

1 8.59 

4.  84 

4.  03 

2.  63 

2.  01 

1.02 

0. 1-0.  05 

Very  fine  sand 

3.  52 

18.  38 

19.  83 

34.  76 

32.  06 

8.  54 

11. 57 

11. 35 

6. 70 

6.  94 

0. 05-0. 01 

Silt 

3.47 

9.48 

25.41 

10.  03 

23.  65 

44.  92 

38.  97 

40.  23 

31.  63 

29.  05 

0.  01-0.  005 

Fine  silt 

1.55 

3.37 

4.  52 

3.  03 

6.  77 

5.  78 

8.84 

10.  90 

14.  24 

11.  03 

0. 005-0.  0001 

Clay 

3.75 

15.30 

17.  95 

20.  30 

22.  85 

25.  85 

32.  70 

33.  32 

39.  36 

43. 44 

97. 96 

97.  77 

95.  55 

97.  04 

95.  85 

97. 19 

97.  63 

98. 96 

94.  91 

94.23 

Organic  matter,  water,  loss 

2.  04 

2.  23 

4. 45 

2.  96 

4. 15 

2.  81 

2.  37 

1.  04 

5.  09 

5.  77 

* This  includes  1.81  per  cent  coarser  than  2 mm. 
t This  includes  0.82  per  cent  coarser  than  2 mm. 


Approximate  number  of  grains  per  gram  of  soil  (pp.  277-280). — From 
the  results  in  the  foregoing  table  the  approximate  number  of  grains  ot 
sand  and  clay  in  one  gram  of  the  subsoils  was  calculated.  It  was 
found  that  the  number  of  grains  in  the  silt  and  clay  groups  so  far 
exceeded  those  in  the  other  groups  combined  that  “they,  and  especially 
the  clay,  actually  determine  the  extent  of  subdivision  of  empty  space 
in  the  soil.” 


Approximate  number  of  grains  in  one  gram  of  subsoil. 


276.  Pine  barrens  . 

28-1.  Truck 

286.  Tobacco 

290.  Oriskany 

280.  Wheat 

278.  River  terrace 


1,  692,  000,  000 
6,  868,  000,  000 
8, 258,  000,  000 
9, 154, 000, 000 
10, 358,  000,  000 
11, 684, 000, 000 
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282.  Triassic  red  sandstone 14,  736,  000,  000 

238.  Catskill 14,839,000,000 

289.  Shales  (Hamilton,  etc.) 18,295,000,000 

288.  Helderberg  limestone 19,  638,  000,  000 

Trenton  cliazy  limestone 24,  653, 000,  000 


From  tlie  mechanical  analysis  of  the  samples  which  were  used  to  make  up  these 
type  samples  and  perhaps  of  a large  number  of  other  soils  of  known  agricultural 
value,  it  should  be  possible  to  determine  the  smallest  and  the  largest  number  of 
grains  per  gram  of  soil  where  these  different  crops  could  be  successfully  grown. 
For  example,  no  crop  can  be  successfully  grown  except  under  highly  artificial  con- 
ditions of  manuring  with  organic  matter  or  by  irrigation,  on  a soil  having  so  few 
as  1,700,000,000  grains  per  gram.  Good  market  truck  is  grown  on  a soil  having 

6.800.000. 000  grains.  Now  what  is  the  limit  between  these  two  figures  where  the 
soil  becomes  too  light  for  market  truck?  Good  wheat  is  grown  on  a soil  having 

10.000. 000.000  grains  per  gram,  and  this  must  be  near  the  limit  of  profitable  wheat 
production,  for  8,000^000,000  grains  per  gram  gives  a soil  rather  too  light  for  wheat, 
but  well  suited  to  tobacco.  A soil  having  10,000,000,000  grains  per  gram  is  too  light 
for  grass,  which  thrives  on  a limestone  soil  having  24,000,000,000.  Our  type  soils 
should  therefore  show  the  range  for  the  profitable  production  of  a given  crop.  We 
should  be  able  also  from  the  mechanical  analysis  of  an  unknown  soil  to  give  it  its 
true  agricultural  place  by  reference  to  these  established  soil  types. 

Approximate  extent  of  surface  area  per  cubic  foot  of  soil  (pp.  280-282). — 
Tabulated  data  are  given  of  the  surface  area  of  the  groins  of  different 
degrees  of  fineness  in  the  type  soils.  The  square  feet  of  surface  per 
cubic  foot  of  subsoil  and  the  estimated  percentages  of  empty  space  are 
stated  to  be  as  follows : 


Surface  area  of  different  subsoils  per  cubic  foot. 


No. 

Soil  type. 

Empty 

space. 

Surface 
area  per 
cubic  foot. 

276 

284 

286 

Pine  barrens  ...  .... - 

Per  cent. 
40 

Squarefeet. 
23, 940 

Truck  _ _ _ _ _ 

45 

74, 130 

Tobacco  

50 

84,  850 
87,  720 
94,  540 

290 

Oriskany 

50 

280 

Wheat 

55 

278 

Piver  terrace 

55 

106,  200 
127, 000 
129,  700 

282 

Triassic 

55 

288 

TTpIrlcrbcrg  1 impsffYnc  

65 

238 

Catskill 

55 

133,  300 

289 

Rhnlfis  (TTamiltnn  p.t,c.)  

60 

142,  700 

The  circulation  of  water  in  these  type  soils  (pp.  282-286). 

From  the  foregoing  results  we  have  calculated  the  relative  rate  with  which  a 
given  quantity  of  water  would  pass  through  an  equal  depth  of  these  subsoils  under 
a constant  force,  taking  the  subsoil  of  the  Helderberg  limestone  as  a basis  of  com- 
parison. 

It  would  appear  from  results  given  below  that  with  12  per  cent  of  water  present  in 
all  the  subsoils  it  will  take  only  eight  minutes  for  a quantity  of  water  to  pass  through 
the  subsoil  of  the  pine  barrens  which  would  require  one  hundred  minutes  to  pass 
through  the  same  depth  of  the  subsoil  of  the  Helderberg  limestone.  It  will  pass 
through  the  subsoil  of  the  wheat  land  of  the  river  terraces  in  southern  Maryland 
in  about  forty-nine  minutes.  It  will  move  down  more  readily  in  these  lighter  soils 
from  its  own  weight,  but  a given  quantity  of  water  could  not  be  raised  so  readily  to 
supply  the  needs  of  a growing  crop,  for  there  would  be  less  exposed  water  surface 
to  contract,  that  is,  there  would  be  less  force  to  pull  it  up. 
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Bate  of  circulation  of  water  in  the  type  soils. 


No. 

Type  of  soil. 

Per  cent 
of  space. 

Relative 
time.  * 

Per  cent 
of  water.t 

Relative 

time. 

Per  cent 
of  water  4 

Relative 

time. 

276 

Pine  barrens 

40 

8 

5.3 

101 

29. 10 

74 

284 

Truck 

45 

21 

7.2 

101 

22. 41 

141 

286 

Tobacco 

50 

38 

8.4 

102 

27. 42 

121 

290 

Oriskany 

50 

35 

8.6 

101 

27. 42 

130 

280 

Wheat  

55 

45 

9.4 

100 

31.55 

109 

278 

River  terrace 

55 

49 

9.6 

100 

31.  55 

119 

282 

Triassic 

55 

56 

10.0 

101 

31.55 

137 

288 

Catskill 

55 

58 

10.1 

100 

31.55 

140 

289 

Shales 

60 

81 

11.2 

100 

36. 14 

123 

288 

Helderberg  limestone 

65 

100 

12.0 

100 

41.  22 

100 

* Based  on  a uniform  water  content  of  12  per  cent. 

t Amount  of  water  which  should  he  present  in  the  subsoil  for  the  rate  of  movement  to  he  the  same 
as  in  the  Helderberg  limestone  with  12  per  cent  of  water. 

I If  all  the  space  within  the  soils  was  filled  with  water. 

It  will  be  seen  that  the  amount  of  space  assigned  to  these  different  soil  formations 
has  an  important  bearing  on  the  relative  rate  with  which  water  will  move  within 
the  different  soils.  The  coarser-textured  soils  have  less  space  and  will  contain  less 
water  than  the  clay  soils.  The  subsoil  of  the  truck  land  has  only  45  per  cent  of 
space  and  will  hold  but  22.41  per  cent  by  weight  of  water  when  this  space  is  com- 
pletely filled.  The  subsoil  of  the  Helderberg  limestone  has  65  per  cent  of  space  and 
will  hold  41.22  per  cent  by  weight  of  water,  or  nearly  twice  as  much  as  the  truck 
land.  When  the  soils  contained  only  12  per  cent  of  water  a quantity  of  water  would 
move  through  the  truck  land  in  twenty-one  minutes,  which  would  require  one  hun- 
dred minutes  to  pass  through  the  subsoil  of  the  Helderberg  limestone.  When,  how- 
ever, these  soils  are  taxed  to  their  utmost  it  will  take  one  hundred  and  forty-one 
minutes  for  a quantity  of  water  to  pass  through  the  truck  land,  which  would  go 
through  the  limestone  subsoil  in  one  hundred  minutes.  As  suggested  in  a previous 
section,  this  undoubtedly  explains  a matter  of  common  observation  and  experience, 
that  crops  on  these  light  lands  are  more  injured  by  excessively  wet  seasons  than  crops 
on  heavier  soils. 

The  improvement  of  soils  (pp.  286-296). — The  amount  of  water  in  a soil 
and  its  rate  of  circulation  being  among  the  most  important  factors  in 
determining  the  growth  of  cultivated  plants,  it  follows  that  the  art  of 
cultivation  and  manuring  must  be  based  on  the  possible  control  of  the 
water  supply  within  the  soil. 

It  has  been  shown  how  the  relative  rate  of  circulation  of  water  may  be  calculated 
from  the  mechanical  analysis  of  the  soil.  If  this  calculated  rate  could  be  compared 
with  the  actual  rate  of  circulation  in  the  soil  in  the  field  it  would  indicate  the  rela- 
tive arrangement  of  the  soil  grains,  so  that  if  we  had  such  a method  there  would  be 
no  such  necessity  for  studying  the  symptoms  of  the  plant  to  tell  in  what  direction 
and  how  far  the  conditions  in  a soil  have  departed  from  the  typical  conditions  required 
by  a given  crop  or  natural  to  the  soil  formation. 

If  the  rate  of  circulation  of  water  within  the  soil  is  shown,  by  actual  observation 
or  by  its  effect  upon  plants,  to  be  slower  than  the  rate  calculated  from  the  mechan- 
ical analysis  and  slower  than  the  rate  of  circulation  in  the  typical  soil  for  that  crop, 
the  texture  of  the  soil  may  be  changed  by  changing  the  arrangement  of  the  soil 
grains.  The  smallest  grains  may  be  drawn  closer  to  the  larger  ones,  making  some  of 
the  spaces  larger  and  others  exceedingly  small.  Lime,  kainit,  and  phosphoric  acid 
seem  to  have  this  effect,  as  their  continued  use  makes  the  soil  more  loamy,  looser  in 
texture,  and  less  retentive  of  moisture. 

Many  of  our  agricultural  lands  need  improvement  in  the  other  direction — they  need 
to  be  made  closer  in  texture  and  more  retentive  of  moisture.  We  have  found  that 
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ammonia,  the  caustic  alkalies,  carbonate  of  soda,  and  probably  many  other  sub- 
stances (possibly  organic  substances  iu  general)  tend  to  prevent  this  flocculation  and 
to  push  the  smaller  grains  further  apart,  making  the  spaces  within  the  soil  of  a more 
uniform  size  and  thus  retarding  the  rate  of  circulation  of  the  soil  moisture.  We  can 
not  say  what  practical  value  this  will  have  in  its  application  to  agriculture  until 
more  work  has  been  done. 

When  a solution  of  organic  matter  comes  in  contact  with  lime,  kainit,  acid  phos- 
phate, and  with  certain  soils,  the  organic  matter  is  precipitated  from  solution  in 
light,  bulky  masses,  and  these  masses  may  fill  up  the  spaces  within  the  soil  with  solid 
matter  which  not  only  retards  the  rate  of  circulation  of  water  downward  by  gravity, 
but  by  increasing  the  extent  of  water  surface  within  the  soil  it  also  assists  in  pull- 
ing water  up  from  below. 

If  so  much  organic  matter  is  added  to  the  soil  that  it  can  not.be  curdled  or  precip- 
itated from  solution,  it  may  be  injurious  in  the  soil  by  reducing  the  surface  tension 
of  the  soil  moisture— the  force  which  draws  the  water  to  the  plant  as  needed.  The 
judicious  use  of  lime,  kainit,  or  acid  phosphate,  along  with  the  organic  matter,  will 
insure  the  precipitation  of  the  organic  matter  from  the  solution  and  thus  give  a 
value  to  the  application  which  it  would  not  otherwise  have  had. 

This  gives  a value  to  stable  manure  out  of  all  proportion  to  the  amount  of  plant 
food  which  it  contains.  Lime  also,  either  alone  or  when  acting  with  organic  mat- 
ter, has  a distinct  value  for  all  classes  of  land.  The  nitrogenous  matter  in  the  stable 
manure  and  in  other  organic  matters  would  determine  the  value  as  a fertilizer,  for 
it  is  only  the  nitrogenous  compounds  which  are  so  easily  precipitated  from  solution 
by  the  mineral  matters  of  the  soil  and  of  fertilizers.  If  the  carbohydrates,  such  as 
starch,  sugar,  and  woody  fiber,  could  be  as  readily  precipitated  from  solution  in  light, 
bulky  masses  by  lime  and  the  mineral  matters  of  the  soil,  then  sawdust  or  other 
organic  refuse  containing  little  nitrogen  would  have  nearly  the  same  fertilizing 
value  as  the  more  expensive  nitrogenous  materials. 

The  whole  history  of  plat  experiments  shows  that  it  is  not  the  plant  which  is  to  be 
manured  for,  but  the  soil  conditions  must  be  changed  to  produce  the  plant. 

Relation  of  geology  and  the  chemistry  of  soils  to  agriculture, 

J.  D.  Conley  ( Wyoming  Sta.  Bui.  Wo.  6 , May,  1892,  pp.  3-12). — A brief 
popular  discussion  of  this  subject. 

Analyses  of  the  soils  of  Wyoming  Station  farms,  E.  E.  Slos- 

SON  (Wyoming  Sta.  Bui.  Wo.  6,  May,  1892,  pp.  13-21). — Tabulated  me- 
chanical and  chemical  analyses  of  the  soils  of  the  station  farms  at 
Laramie,  Lander,  Saratoga,  Sheridan,  Sundance,  and  Wheatland.  A 
number  of  these  analyses  are  given  in  the  following  table : 
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Analyses  of  soils  of  Wyoming  Station  farms. 


Gravel  (greater  than  2 mm 

diameter) 

Coarse  sand  (1  to  2 mm 

diameter) 

Fine  earth  (less  than  1 mm 
diameter) 


ANALYSIS  OF  FINE  EARTH. 


Insoluble  matter 

Soluble  silica 

Potash  (K2  0) 

Soda  (Na2  0) 

Lime  (CaO) 

Magnesia  (MgO) 

Iron  (Fe2  03) 

Alumina  (Al2  03) 

Phosphoric  acid  (P2  05) 

Sulphuric  acid  (S03) 

Carbonic  acid  (C02) 

Moisture 

Volatile  and  combustible 
matter 


Soluble  in  water 

Chlorine 

Humus 

Ash 

Capacity  to  hold  water 


Laramie. 

Lander. 

Saratoga. 

7N.  W.* 

9N.W* 

37  E.* 

35  E.* 

51  W.* 

57  W.* 

43  S.  W.* 

45  S.  W.* 

surface. 

subsoil. 

surface. 

subsoil. 

surface. 

subsoil. 

surface. 

subsoil. 

1-9  in. 

9-18  in. 

1-9  in. 

9-18  in. 

1-9  in. 

9-18  in. 

1-9  in. 

9-18  in. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Percent 

Per  cent. 

Per  cent. 

Per  cent. 

6.6 

4.7 

1.3 

0.9 

7.5 

4.4 

3.5 

11.1 

3.9 

1.6 

0.7 

0.9 

0.0 

0.1 

5.0 

4.3 

91.5 

93.7 

98.0 

98.2 

92.5 

95.5 

91.5 

84.6 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

81.  61 

77.  28 

79.  43 

79.  30 

69.  89 

61.  31 

80.35 

74. 02 

2.  62 

1.  92 

2.  98 

3.  26 

1. 19 

1.60 

1. 16 

1. 01 

0.  64 

0.  53 

0.68 

0.  77 

0.  61 

0.  56 

0.  73 

0.18 

0.74 

0.  45 

0.  38 

0.  52 

0. 11 

0. 18 

0. 10 

0.19 

0.  82 

3.  77 

0.  64 

0.52 

6.  63 

12.  39 

0.74 

8. 10 

0.  76 

0.  08 

1.  36 

1. 14 

1.  65 

2.  09 

1. 15 

1.  00 

2. 84 

2.  49 

1.  60 

3.18 

3.  36 

2.  91 

2.  75 

1.  68 

4.  50 

4.  71 

2.  29 

5. 16 

5.08 

4.  04 

5.40 

3.  31 

0. 14 

0. 15 

0. 15 

0. 17 

Q.  20 

0. 18 

0.13 

0.21 

0.  07 

0. 11 

0.  04 

0. 10 

0.11 

0. 10 

0.  09 

0.  33 

1.  87 

3. 70 
1.  24 

2. 07 

1.  82 

4.  77 
1.  48 

8. 59 
1.  33 

0.  45 
2.  08 

5.  72 
1.47 

2. 48 

2.  82 

7.  74 

3.46 

4. 70 

4.  39 

4.  07 

2.  68 

99. 35 

99.  21 

99.  43 

99.  34 

99.  77 

99.  68 

99.  21 

99.  66 

0.  0589 

0.  0464 

0.  4148 

0.  0496 

0. 105 

0. 1724 

0. 1755 

0.  0534 

0. 0001 

0.  0001 

0. 0092 

0.  0005 

0.  001 

0.  0002 

0.  0056 

0.  0001 

0.  2500 

0. 1600 

0. 4300 

0.  3500 

0.  580 

0. 0900 

0.  2500 

0. 1300 

0. 5000 

0.  2800 

0. 2000 

0. 1400 

0.420 

0. 1200 

0.  2600 

0. 1300 

45.  6000 

44. 0000 

44.  6000 

46.  0000 

40.  600 

44. 6000 

44.  2000 

41. 0000 

Sheridan. 

Sundance. 

Wheatland. 

33  S.* 

31  S* 

55S.W.* 

27  S* 

29  S* 

21* 

23* 

surface. 

subsoil. 

subsoil. 

surface. 

subsoil. 

surface. 

subsoil. 

1-9  in. 

9-18  in. 

Gumbo. 

1-9  in. 

14-20  in. 

1-9  in. 

9-18  in. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

0.0 

0.0 

0.0 

0.9 

0.6 

0.0 

0.0 

0.0 

0.8 

0.4 

100.0 

100.0 

100.0 

100.0 

100.0 

98.3 

99.0 

100.  0 

100.0 

81.  72 

78. 15 

65.  33 

68.49 

77. 61 

77. 92 

72. 18 

1.57 

1.89 

1.28 

0.98 

1. 32 

3.52 

1.36 

0.  52 

0. 32 

0. 87 

0.  68 

0. 58 

0.  63 

0.41 

0.  20 

0. 43 

0.  25 

0.  90 

0.40 

0.  34 

0.  34 

0.  69 

0.  87 

1.  52 

4.97 

1.47 

0. 87 

5.  29 

0.94 

1.  22 

3.  29 

3.  21 

1.75 

0.  85 

1.29 

2.98 

3.71 

4. 47 

3. 40 

3.  09 

3.  52 

2.  94 

5.83 

6. 29 

11.  20 

5.  42 

5.52 

6.  88 

5. 09 

0.  28 

0.  29 

0. 16 

0. 18 

0. 17 

0. 14 

0.15 

0. 14 

0.20 

0.  28 

0-18 

0. 19 

0.  08 

0.08 

1. 19 

6.  53 

0. 54 

0.88, 

5.  39 

1.  73 

2.44 

4.02 

1.  88 

2. 18 

1.  62 

1. 80 

3.81 

3.  36 

6.48 

3.60 

4.40 

3.  62 

3.  04 

100.  41 

99. 17  100. 34 

100.  32 

99.  32 

100.  87 

99. 36 

0.04981 

0.  2433 

0.  2150 

0.  0505 

0.  0574 

_ <11726" 

o7o427 

0.  0001 

0. 0001 

0.  0002 

0.  0000 

0.  0001 

0.  0007 

0.  0000 

0.  2300 

0.  2200 

0.  4900 

0. 1600 

0.  7600 

0.  2100 

0. 1500 

0.  2100 

0.  3700 

0.  4800 

0. 1700 

0.  7800 

0.  2300 

0. 1400 

42.  0000 

41. 4000 

66.  8000 

43. 0000 

46.  8000 

46.  6000 

42.  8000 

Gravel  (greater  than  2 mm.  diameter) 

Coarse  sand  (1  to  2 mm.  diameter) 

Fine  earth  (less  than  1 mm.  diameter) 


ANALYSIS  OF  FINE  EARTH. 


Insoluble  matter 

Soluble  silica 

Potash  (K*  O) 

Soda  (Naj  0) 

Lime  (CaO) 

Magnesia  (MgO) 

Iron  (Fe2  03) 

Alumina  ( Al2  03) 

Phosphoric  acid  (P2  05) 

Sulphuric  acid  (S03) 

Carbonic  acid  (C02) 

Moisture 

Volatile  and  combustible  matter 


Soluble  in  water 

Chlorine 

Humus 

Ash 

Capacity  to  hold  water. 


: Station  number  and  location  of  sample  on  farm. 
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Laramie. — The  color  of  the  soil  is  gray  with  a yellowish  tinge,  darker  toward  the 
northwest  corner  of  the  farm.  The  sand,  both  tine  and  coarse,  is  the  same  as  that 
which  forms  the  sandstone  underlying  the  farm.  The  gravel  consists  of  quartz  and 
feldspar  very  slightly  worn. 

Lander. — The  color  of  the  dry  soil  is  a dark  reddish  brown,  lighter  in  the  western 
part  of  the  farm.  The  gravel  in  the  eastern  part  consists  of  sandstone,  white  or 
stained  red  with  iron ; in  the  western  part,  of  rough  limestone  fragments.  The  chem- 
ical analysis  shows  a great  diiference  between  the  two  parts  of  the  farm,  since  the 
western  contains  10  to  20  per  cent  of  limestone,  while  it  is  almost  entirely  lacking  in 
the  other.  Otherwise  the  soils  are  much  alike,  and  it  will  be  interesting  to  learn  what 
effect  this  difference  will  have  on  crops. 

Saratoga. — The  soil  is  very  much  like  that  of  the  Laramie  farm,  but  has  a little  more 
lime.  The  color  is  yellowish  gray.  The  gravel  consists  of  granitic  fragments  like  the 
Laramie,  but  more  worn  and  with  varied  colors.  The  plant  foods,  lime,  potash,  and 
phosphoric  acid,  are  quite  abundant.  There  is  very  little  difference  in  composition 
between  the  northwest  and  southwest  quarters. 

Sheridan. — The  soil  is  nearly  black  and  all  passes  easily  through  the  1 mm.  sieve. 
No.  55  is  the  so-called  “Gumbo,”  from  the  southwest  corner  of  the  farm,  a bluish 
black  clay  forming  very  hard  lumps  when  dried.  The  capacity  to  hold  water  and 
the  high  percentage  of  alumina  and  potash  show  it  to  be  of  quite  a different  char- 
acter from  the  other  soils  mentioned  in  this  bulletin.  There  is  some  “alkali”  soil  in 
the  northeast  corner  of  the  Sheridan  farm,  but  it  was  not  analyzed. 

Sundance. — The  soils  are  quite  peculiar  in  appearance.  The  soil  No.  27  is  a bright, 
reddish  brown  to  a depth  of  12  to  14  inches,  where  it  abruptly  changes  in  color  to 
black  (No.  29),  which  continues  to  a depth  of  38  inches.  The  chemical  analysis  shows 
little  difference,  except  less  lime  and  magnesia  and  more  humus  in  the  latter. 

Wheatland. — No.  21  is  a light  brown  soil;  No.  23  is  yellowish  gray.  The  gravel 
consists  of  well-worn  quartz  and  feldspar.  The  surface  soil  contains  more  clay  and 
the  subsoil  more  lime.  Both  form  hard  lumps  when  moistened  and  dried. 

FERTILIZERS. 

W.  H.  Beal,  Editor. 

Fertilizer  inspection  in  New  Jersey  {New  Jersey  Report  for  1891 , 
pp.  5-85). — This  includes  statistics  as  to  the  quantity  and  the  value  of 
the  fertilizers  sold  in  the  State  in  1891;  the  average  retail  prices  of  fer- 
tilizing ingredients  for  each  year  since  1882;  the  market  prices  of  fer- 
tilizers ; a comparison  between  the  average  wholesale  and  retail  prices 
of  fertilizing  materials;  remarks  on  the  sources  of  nitrogen,  phosphoric 
acid,  and  potash;  the  trade  values  of  fertilizing  ingredients  for  1891; 
a popular  discussion  on  home  mixtures;  methods  employed  in  the 
inspection  of  fertilizers;  and  analyses  of  329  samples  of  commercial 
fertilizers  collected  in  1891,  including  nitrate  of  soda,  ammonia  sul- 
phate, ground  fish,  dried  blood,  cotton-seed  meal,  bone,  boneblack, 
bone  ash,  South  Carolina  rock  and  other  mineral  phosphates,  muriate 
of  potash,  sulphate  of  potash,  potash-magnesium  sulphate,  kainit, 
tobacco  stems,  tobacco  and  sulphur,  gas  lime,  fish  scrap,  hen  manure, 
hair  manure,  odorless  phosphate,  refuse  from  phosphorus  works,  and 
double  superphosphates.  A circular  was  mailed  to  94  firms  dealing  in 
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commercial  fertilizers,  asking  for  statistics  of  the  amount  of  fertilizer 
sold  daring  the  year.  Replies  were  received  from  54  of  these  firms, 
which  indicated  a total  consumption  of  fertilizers  in  New  Jersey  for 
1891  of  at  least  43,414  tons.  “ These  54  firms  represented  the  great 
bulk  of  the  fertilizers  sold  in  the  State,  the  manufacturers  who  have 
not  replied  being  as  a rule  those  whose  total  output  averages  less  than 
50  tons  per  annum.” 

The  total  sales  of  fertilizers  reported  this  year  are  greater  than  for  any  preceding 
year  since  1882  except  1884,  when  10,000  tons  of  poudrette  were  included.  The 
complete  fertilizers,  29,431  tons,  indicate  an  expenditure  this  year  of  about  $1,000,000, 
or  74  per  cent  of  the  total.  This  percentage  is  almost  identical  with  that  shown  in 
previous  years.  In  raw  materials  an  increase  is  noticed  in  all  cases  except  in  bone- 
black,  superphosphate,  and  ammonium  sulphate.  The  amount  of  ground  bone  sold 
during  last  year  is  nearly  double  that  sold  in  1890. 

A slight  increase  in  price  is  noticed  for  all  raw  materials  except  boneblack. 

Ground  bone  is  somewhat  lower  than  in  any  year  since  1885,  while  the  price  of 
ammoniated  superphosphates  without  potash  is  also  lower  than  it  had  been  for  the 
last  five  years.  The  effect  of  this  increase  in  price  of  raw  materials  has  not  been, 
however,  to  increase  the  price  of  complete  fertilizers;  the  average  price  this  year, 
$34.23  per  ton,  is  lower  than  in  any  year  since  the  station’s  establishment. 

The  statistics  given  indicate  that  “ no  decided  change  in  the  aver- 
age quality  of  fertilizers  has  occurred  during  the  past  seven  years 
* * * The  decline  in  the  prices  of  complete  fertilizers  from  1885  to 

1891  was  therefore  not  accompanied  by  a corresponding  decline  in  the 
absolute  amounts  of  plant  food  delivered  to  consumers.”  A calcula- 
tion is  made  of  the  cost  per  pound  of  fertilizing  ingredients  in  crude 
chemicals  and  raw  materials.  “An  illustration  of  the  importance  of 
studying  the  relation  which  exists  between  the  guaranties  and  selling 
prices  is  shown  in  the  case  of  dried  ground  fish.  This  is  a material  of 
variable  character,  and  though  guaranties  were  reached  in  all  the  sam- 
ples a difference  of  $7  per  ton  or  25  per  cent  existed  between  the 
highest  and  lowest  selling  prices,  while  the  difference  in  the  cost  per 
pound  of  the  nitrogen  in  the  same  samples  was  6.2  cents,  or  55  per 
cent.” 

[In  the  above  report  are  incorporated  Bulletins  Nos.  81,  83,  and  84  of 
the  station  (E.  S.  R.,  vol.  hi,  pp.  168, 310,  and  523).] 

Fertilizer  analyses  and  inspection  in  Massachusetts  ( Massa- 
chusetts State  Sta.  Report  for  1891, pp.  249-301). — This  includes  a report 
on  fertilizer  inspection;  analyses  of  wood  ashes,  cotton-hull  ashes, 
cotton  seed  meal,  calcium  sulphate,  burnt  lime,  nitrate  of  soda,  muriate 
of  potash,  sulphate  of  potash,  Florida  phosphatic  rock,  dissolved  bone- 
black,  superphosphate,  bone,  ground  fish,  tankage,  fish  chum,  wool 
waste,  cotton  waste,  tobacco  leaves,  saltpeter  waste,  waste  from  lactate 
factories,  muck,  peat,  mud,  marl,  home-mixed  fertilizers ; and  a compila- 
tion of  analyses  of  agricultural  chemicals  and  refuse  materials  used  for 
fertilizing  purposes. 

Commercial  fertilizers  (pp.  250-279). — General  remarks  on  commer- 
cial fertilizers  and  fertilizer  inspection,  schedule  of  trade  values  of 
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fertilizing  ingredients  for  1891,  text  of  the  Massachusetts  fertilizer  law, 
list  of  licensed  dealers,  and  analyses  of  146  samples  of  commercial  fer- 
tilizers, including  bone,  dissolved  boneblack,  muriate  of  potash,  sul- 
phate of  potash,  sulphate  of  ammonia,  nitrate  of  soda,  and  wood  ashes. 
The  methods  used  in  the  analysis  of  fertilizers  are  briefly  described. 

Analyses  of  marl,  lime,  etc.,  H.  J.  Patterson  ( Maryland  Sta.  Re- 
port for  1891 , pp.  297-346). — Analyses  and  descriptions  of  the  following 
materials:  Marls  (28  samples),  lime,  limestones,  pulverized  marble,  and 
muck. 

Field  experiments,  0.  A.  G-oessmann  ( Massachusetts  State  Sta.  Re- 
port for  1891,  pp.  171-206). — Nitrogen  experiments  on  rye  (pp.  172- 
179). — An  experiment  on  11  eighth- acre  plats  which  previous  experi- 
ments had  shown  to  be  deficient  in  potash.  Several  of  the  plats  had  re- 
ceived no  nitrogenous  fertilizers  for  five  years.  Eight  hundred  pounds  of 
barnyard  manure  was  used  with  32  pounds  of  potash-magnesia  sulphate 
and  18  pounds  of  dissolved  boneblack  on  1 plat,  and  on  the  others  mix- 
tures of  50  pounds  of  dissolved  boneblack  with  25  pounds  of  muriate  of 
potash  and  with  48.5  pounds  of  potash-magnesia  sulphate  were  applied 
alone  and  in  connection  with  29  pounds  of  sodium  nitrate,  43  pounds  of 
dried  blood,  and  22.5  pounds  of  ammonium  sulphate,  respectively.  Rye 
was  sown  in  drills  on  all  the  plats  September  5,  1890,  at  the  rate  of  5.5 
pounds  of  seed  per  plat.  The  results  of  measurements  of  the  grain 
showing  the  rate  of  growth  and  the  yield  of  grain,  straw,  and  chaff,  are 
tabulated  for  each  plat.  One  plat  was  excluded  on  account  of  insect 
injuries  and  1 plat  suffered  from  winterkilling.  No  conclusions  are 
drawn  as  to  the  effects  of  the  different  nitrogenous  manures  further 
than  that  u the  belief  in  the  beneficial  influence  of  a liberal  supply  of 
nitrogen  on  the  quantity  and  quality  of  grain  crops  is  evidently  well 
sustained  by  the  results  of  the  above-described  experiment.” 

Special  phosphoric  acid  experiments  (pp.  200-206). — The  plats  which 
were  used  in  1890  for  an  experiment  with  potatoes,  described  in  the  An- 
nual Report  of  the  station  for  1890,  pp.  187-191  (E,  S.  R.,  vol.  hi,  p.  159), 
were  sown  to  wheat  after  the  potato  crop  had  been  removed,  the  same 
fertilizers  being  applied  as  in  the  case  of  the  potatoes,  except  that  the 
plat  which  previously  had  received  apatite  received  no  further  addi- 
tions of  phosphoric  acid.  Notes  are  given  on  the  growth  of  wheat  on 
different  plats,  including  measurements,  and  the  final  yields  of  grain, 
straw,  and  chaff  are  tabulated.  The  largest  yields  of  threshed  grain 
were  with  South  Carolina  phosphate  and  with  Mona  guano.  The 
largest  yield  of  grain  and  straw  was  with  dissolved  boneblack,  u due 
in  an  exceptional  degree  to  the  large  production  of  straw  and  chaff.” 

Cooperative  field  experiments  with  fertilizers,  C.  S.  Phelps 
( Connecticut  Storrs  Sta.  Report  for  1891,  pp.  173-197). — These  included 
soil  tests  and  special  corn  experiments. 

Soil  test  experiments  (pp.  176-185). — Reports  are  detailed  of  six  experi- 
ments on  private  farms,  four  being  with  corn  and  two  with  x3otatoes. 
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Nitrate  of  soda  160  pounds,  muriate  of  potash  160  pounds,  and  dissolved 
boneblack  320  pounds  were  used  two  by  two  and  all  three  together ; 
and  plaster  400  pounds  was  used  alone  on  1 plat.  In  addition  to  the 
tabulated  yields  are  given  the  percentages  of  dry  matter  in  the  corn 
and  the  number  of  pounds  of  each  required  for  a bushel  of  shelled  corn. 
In  several  instances  the  results  furnished  more  or  less  conclusive  indi- 
cations of  the  special  needs  of  the  soil  for  the  crop  grown. 

Special  corn  experiments  (pp.  186-197). — u This  class  of  experiments 
was  planned  for  the  purpose  of  studying  the  best  proportions  of  phos- 
phoric acid  and  potash  for  use  in  growing  corn  on  soils  whose  peculiar- 
ities had  already  been  studied  by  means  of  soil  tests.”  Consequently 
the  nitrogen  supply  was  constant  for  all  the  manured  plats,  and  dis- 
solved boneblack  and  muriate  of  potash  were  applied  in  varying 
amounts.  There  were  three  experiments  on  10  or  11  plats.  The 
yields  and  financial  results  are  tabulated.  These  are  different  for  dif- 
ferent trials,  and  no  general  conclusions  are  drawn  as  to  the  best 
combination  of  fertilizers  for  corn. 

FIELD  CROPS. 

A.  C.  True,  Editor. 

Special  nitrogen  experiment  on  grass,  C.  D.  Woods  and  C.  S. 

Thelps  (Connecticut  Storrs  Sta.  Report  for  1891,  pp.  29-40). 

Synopsis. — Mixed  minerals  alone  or  combined  with  nitrate  of  soda  or  ammonium 
sulphate  in  different  amounts,  were  applied  to  a mixture  of  grasses  and  clover. 
The  most  profitable  returns  were  with  320  pounds  per  acre  of  nitrate  of  soda 
combined  with  mixed  minerals.  Minerals  alone  were  unprofitable.  Nitrogenous 
fertilizers  increased  the  protein  in  the  grasses. 

The  special  nitrogen  experiments  on  grass  reported  in  the  Annual 
Report  of  the  station  for  1890  (E.  S.  R.,  vol.  in,  p.  376)  were  continued 
in  1891  without  change.  As  there  explained,  the  general  plan  was  to 
combine  nitrogen  with  mixed  minerals,  furnishing  the  former  as  nitrate 
of  soda  and  as  ammonium  sulphate  in  amounts  equivalent  to  25,  50, 
and  75  pounds  of  nitrogen  per  acre,  respectively.  The  grasses  growing 
on  the  field  are  principally  timothy,  redtop,  and  Kentucky  blue  grass, 
with  a slight  admixture  of  clover  and  some  weeds.  The  grass  was  cut 
for  hay  June  29.  The  yields  of  hay  and  of  separate  food  ingredients, 
the  composition  of  the  hay  grown  with  different  fertilizers,  and  the 
financial  results  are  tabulated  for  1890  and  1891. 

The  addition  of  mineral  fertilizers  in  1890  increased  the  yield  of  clover  very  mark- 
edly, and  somewhat  so  in  1891,  but  did  not  seem  to  increase  very  decidedly  the  yield 
of  grass. 

The  yield  of  hay  in  1890  increased  with  the  quantity  of  nitrogen  supplied,  whether 
it  was  applied  in  the  form  of  nitrate  of  soda  or  sulphate  of  ammonia.  In  1891  the 
largest  yield  was  obtained  from  the  plat  on  which  nitrate  of  soda  was  applied  at  the 
rate  of  50  pounds  per  acre. 
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The  mineral  fertilizers  in  both  years  when  used  alone  were  applied  at  a financial 
loss. 

The  best  financial  returns,  a gain  of  $5  per  acre,  were  obtained  in  both  seasons 
from  the  use  per  acre  of  320  pounds  of  nitrate  of  soda  (50  pounds  of  nitrogen)  in 
addition  to  the  mixed  minerals.  The  drouth  in  the  early  part  of  June  made  the 
season  of  1891  an  unfavorable  one  for  fertilizer  experiments  on  grasses. 

The  application  of  nitrogenous  fertilizers  increased  the  percentages  of  protein 
(nitrogen  multiplied  by  6.25)  in  the  grasses,  and  somewhat  in  proportion  to  the 
amounts  applied.  This  is  in  accord  with  observations  made  by  the  station  upon  the 
relation  of  the  protein  in  maize,  corn,  and  clover  to  the  nitrogen  applied  in  the  ferti- 
lizers. Since  protein,  which  makes  blood,  bone,  muscle,  and  milk,  is  a most  impor- 
tant ingredient  of  food  and  is  apt  to  be  deficient  in  our  feeding  stuffs,  this  increase 
of  protein  from  the  use  of  nitrogen  is  an  important  matter. 

The  increase  in  the  amount  of  nitrogen  in  the  crop  did  not  equal  the  increased 
amount  of  nitrogen  supplied  in  the  fertilizers,  implying  that  the  plants  were  not 
able  to  avail  themselves  of  all  the  nitrogen  supplied. 

Forage  crops,  0.  S.  Phelps  ( Connecticut  Storrs  Sta.  Report  for  1891 , 
pp.  9-13). — Brief  accounts  of  the  culture  of  the  following  crops  which 
have  been  grown  at  the  station  for  use  in  soiling  experiments  with 
milch  cows:  Wheat,  clover  and  grass,  oatsand_peas,  oats  and  vetch, 
Hungarian  grass,  cowpeas,  and  barley  and  peas.  As  the  result  of 
three  years’  experience  and  observation  the  author  recommends  the 
following  series  of  crops  for  soiling  purposes  in  central  Connecticut : 


Crops  for  soiling  in  central  Connecticut. 


Kind  of  fodder. 


1.  Rye  fodder 

2.  Wheat  fodder 

3.  Clover 

4.  Grass  (from  grasslands). 

5.  Oats  and  peas  (each)  

6.  Oats  and  peas  (each) 

7.  Oats  and  peas  (each) 

8.  Hungarian 

9.  Clover  rowen  (from  3) 

10.  Soja  beans 

11.  Cowpeas 

12.  Rowen  grass  (from  grass  lands) 

13.  Barley  and  peas  (each) 


bushels. 

do. . . 

.pounds. 


bushels. 
— do . .. 

do  . . . 

.bushels. 


bushels . 
....do... 


bushels . 


Amount 
of  seed 
per  acre. 

Approximate 
time  of  seeding. 

. 2£  to  3 

Sept.  1 

. 2£  to  3 

Sept.  5-10 

20 

July  20-30  

2 

April  10 

2 

April  20 

2 

April  30 

1* 

J une 1 

1 

May  25 

1 

June  5-10 

2 

Aug.  5-10  ....... 

Approximate 
time  of  feeding. 


May  10-20. 

May  20-June  5. 
June  5-15. 

June  15-25. 

June  25- July  10. 
July  10-20. 

July  20- Aug.  1. 
Aug.  1-10. 

Aug.  10-20. 

A ug.  29-Sept.  5. 
Sept.  5-20. 

Sept.  20-30. 

Oct.  1-30. 


Scarlet  clover  (N'ew  Jersey  Sta.  Report  for  1891, pp.  143 , 144). — To  test 


the  adaptability  of  this  plant  to  the  conditions  of  agriculture  in  New 
Jersey,  seed  was  sent  to  eight  farmers  in  seven  of  the  central  and  north- 
ern counties  of  the  State.  No  report  is  yet  given  of  the  result  of  the 


tests. 

A late  crop  of  Irish  potatoes  in  the  South,  W.F.  Massey  { JSTorth 
Carolina  Sta.  Bui.  ffo.  85,  Apr.  26,  1892 , pp.  9). — The  author  calls  atten- 
tion to  the  fact  that  whereas  twenty-five  years  ago  it  was  the  common 
practice  in  the  South  to  plant  in  July  Irish  potatoes  kept  over  from 
the  previous  year,  it  is  now  becoming  customary  to  use  potatoes  of 
the  early  crop  of  the  same  year  as  seed  for  the  late  crop.  He  gives 
the  following  advice  regarding  the  culture  of  this  second  crop: 


(1)  Bed  the  seed  in  soil  until  planting  time.  This  gets  rid  of  those  too  immature 
to  grow  and  which  if  planted  would  leave  gaps  in  the  rows. 
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(2)  Plant  about  second  week  in  August  if  possible  and  use  only  those  potatoes 
that  are  sprouted. 

(3)  Plant  in  a deep  furrow,  but  cover  very  lightly  and  pack  the  soil  to  the  seed. 

(4)  Never  cut  the  potatoes  for  the  late  crop. 

(5)  Gradually  fill  in  the  soil  to  the  plants  as  they  grow  and  cultivate  the  crop  per- 
fectly flat. 

It  lias  been  found  that  these  late  potatoes  are  particularly  easy  to 
keep  either  in  barrels  or  crates  in  buildings,  or  out  of  doors  in  heaps 
covered  with  earth  and  line  straw  or  cornstalks. 

Answers  to  a circular  of  inquiry  regarding  this  second  crop  of  pota- 
toes are  summarized.  The  variety  preferred  by  most  growers  is  the 
Early  Rose.  The  importance  of  growing  a second  crop  of  potatoes  for 
marketing  in  the  South  is  urged. 

Experiments  with  fertilizers  on  potatoes,  E.B.  Vooriiees  (Wew 
Jersey  Sta.  Report  for  1891 , pp.  108-123). — A reprint  from  Special  Bulle- 
tin P of  the  station  (E.  S.  R.,  vol.  ill,  p.  881),  to  which  are  added  the 
analyses  of  the  potatoes  grown  in  the  experiments  with  different  ferti- 
lizers. 

Experiments  with  potatoes,  E.  S.  Richman  ( Utah  Sta.  Bui.  Wo.  14 , 
June  1,  1892,  pp.  2-7). — In  an  experiment  in  which  whole  tubers,  halves, 
quarters,  and  one-eye  and  two-eye  cuttings  were  planted,  the  yield  in- 
creased with  the  amount  of  seed  used,  but  it  is  doubtful  whether  pieces 
larger  than  quarters  “will  yield  enough  more  to  pay  for  the  extra 
amount  of  seed  required.”  Pieces  cut  from  the  stem  end  of  potatoes 
gave  larger  yields  than  those  cut  from  the  seed  end.  Experiments  with 
large  and  small  potatoes  for  seed  during  two  years  have  given  incon- 
clusive results.  Flat  culture  of  potatoes  gave  better  results  than  ridge 
culture.  The  yields  of  14  of  the  newer  varieties  are  given.  The  most 
promising  varieties  were  Hoffman,  Governor  Rusk,  and  Rural  Hew 
Yorker  Ho.  2. 

Chemistry  of  the  tobacco  plant,  R.  J.  Davidson  (Virginia  Sta . 
Bui.  Wo.  14,  March,  1892,  pp.  19-26). 

Synopsis. — Analyses  of  the  air-dried  leaves,  stalks,  and  roots,  and  of  the  ash  of  the 
same,  of  4 varieties  of  tobacco.  In  average  composition  the  leaves  and  stalks 
do  not  differ  materially.  About  one  third  of  the  fertilizing  ingredients  are  in 
the  roots  and  stalks. 

This  is  a preliminary  report  on  the  study  of  the  tobacco  plant,  which 
it  is  expected  will  extend  over  a number  of  years.  The  present  report 
covers  4 varieties.  For  these  analyses  are  given  of  the  air-dried 
leaves,  stalks,  and  roots,  and  of  the  ash  of  the  same,  with  averages ; 
the  relation  of  parts  of  the  plant;  and  a calculation  of  the  amounts  of 
fertilizing  ingredients  contained  in  crops  yielding  1,000  pounds  of  leaf 
tobacco  per  acre.  The  analyses  of  the  air- dried  parts  of  the  plant  are 
here  given. 
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Analyses  of  parts  of  the  tobacco  plant. 


Moisture 
at  100°  C. 

Nitrogen . 

Phos- 

phoric 

acid. 

Potassi- 
um oxide. 

Calcium 

oxide. 

Magne- 
sium ox- 
ide. 

Insoluble 

matter. 

Leaf: 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Bradley  Broad  Leaf 

7.34 

4. 11 

0.382 

5.  731 

6. 128 

0.  949 

2. 152 

Gold  Binder 

8.09 

4.  30 

0.371 

5.  643 

5. 067 

0. 913 

2.  254 

White  Burlev 

7.  49 

4.46 

0.  765 

5.  980 

5. 193 

1.  089 

1.  898 

Yellow  Oronoco 

7.  59 

4.  62 

0.  489 

5.  597 

5. 407 

0.  872 

1.469 

Average  of  varieties 

7.  62 

4.  37 

0.  502 

5.738 

5.  449 

0. 956 

1.  943 

Stalk: 

Bradley  Broad  Leaf ...... 

Gold  Finder 

5.  87 

3.55 

0.  536 

4. 462 

2. 131 

0.502 

0.  578 

6.  01 

3.58 

0.  518 

4.922 

2. 191 

0.568 

0.  491 

White  Burley 

6.  89 

4.  24 

0.  975 

5.716 

2.  285 

0.  729 

0.  987 

Yellow  Oronoco 

5.  95 

3. 44 

0.  555 

4.  978 

2.  281 

0.  571 

0. 593 

Average  of  varieties 

6. 18 

3.  71 

0.  646 

5.  020 

2.  222 

0. 593 

0.  662 

Boot: 

3.204 

Bradley  Broad  Leaf 

5.63 

2. 18 

0.  208 

1.802 

1.  328 

0.  214 

Gold  Finder 

6. 14 

1.  65 

0. 144 

1.410 

1.115 

0. 144 

1.  663 

White  Burley 

6.  35 

2.  01 

0.  375 

2. 322 

1.  598 

0.  312 

4.  235 

Yellow  Oronoco 

6.  84 

1.  65 

0. 130 

1. 497 

1.023 

0. 177 

2.  582 

Hyco 

6. 15 

1.  93 

0. 196 

1.856 

1. 312 

0.186 

2.  703 

Average  of  varieties 

6.  25 

1. 88 

0.  211 

1.  777 

1. 277 

0.  208 

2. 877 

In  average  composition  the  leaves  and  stalks  do  not  differ  materially 
except  in  nitrogen,  the  leaves  containing  about  two  thirds  per  cent 
more  than  the  stalks.  The  table  of  relation  of  parts  of  the  plant  shows 
the  Bradley  and  Oronoco  to  contain  much  the  largest  proportion  of 
leaf.  In  these  varieties  the  leaves  comprise  59.77  and  60  per  cent, 
respectively,  of  the  total  weight  of  the  plant,  and  the  stalks  21  and  20 
per  cent.  The  average  for  all  4 varieties  is  55  per  cent  of  leaf,  21.9  of 
stalk,  and  23.1  per  cent  of  root.  A crop  yielding  1,000  pounds  of  leaves 
is  calculated  to  contain  on  the  average  66.85  pounds  of  nitrogen,  8.68 
pounds  of  phosphoric  acid,  and  85.41  pounds  of  potash,  distributed  as 
follows : 


In  leaves. 

In  stalks. 

In  roots. 

Nitrogen  

Pounds. 

43.7 

5.0 

57.4 

Pounds. 

15.2 

2.7 

20.5 

Pounds. 

7.9 

1.0 

7.5 

Phosphoric  acid.. 

Potassium  oxide 

It  will  be  seen  that  about  one  third  of  the  fertilizing  ingredients  are 
in  the  roots  and  stalks,  which  should  be  returned  to  the  soil. 

A comparison  is  made  between  the  amounts  of  fertilizing  ingredients 
contained  in  crops  of  tobacco,  corn,  oats,  and  wheat. 

Fertilizers  on  tobacco  ( Virginia  Sta.  Bui.  No.  12,  Jan.,  1892,  pp.  7). 

Synopsis. — Potassium  sulphate  and  acid  phosphate,  combined  with  ammonium  sul- 
phate, nitrate  of  soda,  or  dried  blood,  were  compared  with  no  manure  for  to- 
bacco on  a “ typical  yellow  tobacco  soil.”  The  fertilizers  hastened  the  maturing 
of  the  crop  and  largely  lessened  the  amount  of  stalk  rot.  Dried  blood  was  the 
most  effective  and  profitable  form  of  nitrogen  used. 

Tests  were  made  in  1890  on  6 one-acre  plats  manured  as  follows: 
Potassium  sulphate  120  pounds  and  acid  phosphate  114  pounds  were 
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used  in  combination  with  ammonium  sulphate  100  pounds,  nitrate  of 
soda  143  pounds,  and  dried  blood  160  pounds,  respectively,  and  with 
mixtures  of  half  these  amounts  of  ammonium  sulphate,  nitrate  of  soda, 
and  dried  blood,  and  1 plat  remained  unmanured.  The  soil  was  a 
u typical  yellow  tobacco  land,  only  one  year  from  the  forest,  on  which 
tobacco  had  been  cultivated  the  preceding  year.”  An  analysis  is  given 
of  the  soil.  Long  Leaf  Gooch  tobacco  was  set  3J  feet  by  3 feet  May 
28.  Half  the  fertilizer  for  each  plat  was  broadcasted  and  the  remainder 
was  drilled  in.  u The  year  1890  was  favorable  to  tobacco.  Somewhat 
too  much  rain  fell  during  the  growing  season,  but  the  rains  ceased  in  a 
measure  after  July,  and  the  weather  during  August  and  September 
proved  exceptionally  favorable  to  the  barning  and  curing  of  the  crop. 
A full  crop,  over  the  average  in  quality,  was  in  consequence  obtained.” 
The  yields  of  graded  tobacco  are  tabulated  for  each  plat,  together  with 
the  financial  results  of  the  test. 

The  tobacco  on  the  unfertilized  plat  ripened  from  ten  days  to  two  weeks  later  than 
that  grown  on  the  manured  plats,  showing  that  fertilizers  hasten  the  maturity  of 
tobacco  to  that  extent.  * * * 

Of  the  nitrogenous  fertilizers  used  the  dried  blood  gave  the  largest  yield  and  also 
the  largest  financial  returns.  * * * 

In  weight  and  value  the  crop  of  plat  No.  5 [ammonium  sulphate]  was  the  lowest  of 
any  of  the  fertilized  plats.  The  tobacco  on  this  plat  suffered  more  from  field  fire  than 
that  on  any  of  the  others.  This  injured  the  yield  and  reduced  its  value.  There 
was  some  field  fire  on  plat  No.  1,  on  which  less  sulphate  of  ammonia  was  used. 

Dried  blood  gave  good  results  on  the  3 plats  on  which  it  was  used,  and  where 
combined  with  nitrate  of  soda,  in  plat  No.  2,  the  results  were  also  good.  * * * 

Where  dried  blood  and  nitrate  of  soda  were  used  in  combination  or  separately 
there  was  scarcely  any  field  fire — much  less  than  where  no  fertilizers  were  applied. 

There  was  also  more  stalk  rot  (called  by  some  planters  “hollow  stalk ”)  on  the 
unmanured  plat  than  on  all  the  fertilized  plats  put  together.  This  is  suggestive. 
If  verified  by  future  tests  it  will  point  planters  to  the  remedy. 

To  sum  up,  the  results  of  the  tests  appear  to  indicate  that  nitrogen  was  most 
effective  in  the  form  of  dried  blood,  and  that  the  nitrogen  of  nitrate  of  soda  was 
more  available  than  that  of  sulphate  of  ammonia.  Also,  that  fertilizers  can  be  made 
to  pay  and  pay  well  if  compounded  of  materials  suited  to  the  tobacco  crop  and 
adapted  to  the  thin  siliceous  soils  of  middle  Virginia. 

Tobacco-curing  by  the  leaf  cure  on  wire  and  the  stalk  proc- 
esses, H.  B.  Battle,  T.  L.  Blalock,  and  F.  B.  Carpenter  (North 
Carolina  Sta.  Bui.  No.  86 , May  2 , 1892 , pp.  30). 

Synopsis. — The  method  of  curing  tobacco  leaves  on  the  stalk  in  an  ordinary  barn  was 
compared  with  that  of  curing  the  leaves  alone  strung  on  wires  in  a 11  Snow  mod- 
ern barn.”  The  tobacco  used  was  a yellow  variety,  and  was  taken  from  two 
plats  in  the  same  field.  For  leaf-curing  on  wires  the  leaves  were  stripped  from 
the  stalk  and  cured  at  three  different  dates.  This  method  was  more  expensive 
than  the  stalk  cure,  but  the  product  was  larger  and  of  better  quality,  so  that  the 
net  receipts  for  the  cured  tobacco  were  very  much  larger.  When  the  leaves  are 
stripped  before  curing  the  stalks  can  be  left  in  the  field  and  plowed  under,  thus 
saving  their  fertilizing  ingredients. 

A detailed  account  of  a comparative  test  of  methods  of  curing  tobacco 
leaves  with  and  without  the  stalks,  prefaced  by  general  statements 
regarding  the  culture  of  tobacco  and  descriptions  of  the  leaf  and  stalk 
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processes  of  curing.  The  test  was  carried  on  at  Oxford,  North  Carolina, 
under  the  direct  supervision  of  the  station.  Great  care  was  taken  to  make 
the  test  a fair  and  impartial  one.  The  tobacco  used  was  a yellow  variety 
and  was  taken  from  2 half- acre  plats  in  the  same  field.  u Before  the 
test  was  in  stituted  the  whole  field  had  already  been  primed  at  topping, 
and  an  average  of  two  small  leaves  had  already  been  removed  from  all 
the  stalks  and  thrown  away.  It  was  claimed  for  the  leaf-cure  process, 
with  some  degree  of  justness,  that  these  leaves  could  have  been  saved 
and  cured,  and  the  result  would  have  been  a clear  gain  for  this  side  of 
the  test.”  The  number  of  stalks  taken  from  each  plat  was  1,975.  The 
leaf-curing  was  done  by  an  expert  in  a “Snow  modern  barn”  3 miles 
from  the  tobacco  field,  the  stalk-curing  by  an  experienced  laborer  in  an 
old-fashioned  log  barn  about  one  third  of  a mile  from  the  field.  The 
temperature  in  the  modern  barn  ranged  from  75°  to  156°  F.,  in  the  log 
barn,  from  96°  to  200°.  For  curing  by  the  former  method  leaves  were 
stripped  from  the  stalks  at  three  different  dates.  The  number  of  hours 
required  for  curing  the  leaves  was  seventy- five,  fifty-seven,  and  eighty- 
one,  respectively.  The  details  of  the  curing,  amount  and  cost  of  labor, 
temperature  in  the  barn  at  intervals  during  the  curing,  amount  and 
value  of  tobacco  of  different  grades  produced,  etc.,  are  reported  in  notes 


and  tables. 

Cost  of  first  priming  and  curing  by  leaf -cure  method,  August  17. 

Priming. — 4 men  for  1^-  hours,  at  6 cents  per  hour  each $0.  32 

Stringing. — 2 men  for  If  hours,  at  6 cents  per  hour  each 0.  21 

1 woman  for  If  hours,  at  3£  cents  per  hour 0.  06 

3 children  for  If  hours,  at  cents  per  hour  each 0.  08 

Tiering. — 1 man  for  If  hours  for  tiering,  at  6 cents 0. 11 


Total 0.78 

Cost  of  second  priming  and  tiering  by  leaf-cure  method,  September  1. 

Priming. — 6 men  for  1 hour,  at  6 cents  per  hour  each $0.  36 

Carrying  to  ivagons. — 8 men  10  minutes,  at  6 cents  per  hour  each 0.  08 

Loading. — 2 men  20  minutes,  at  6 cents  per  hour  each 0.  04 

Stringing. — 3 children  2\  hours,  at  1£  cents  per  hour  each 0. 10 

2 women  2\  hours,  at  3£  cents  per  hour  each - 0. 16 

3 hoys  2\  hours,  at  5 cents  per  hour  each 0.  34 

Tiering . — 1 man  2£  hours,  at  6 cents  per  hour 0. 14 


Total.... 1-22 

Cost  of  third  priming  and  tiering  by  leaf -cure  method,  September  14. 

Priming. — 5 men  for  45  minutes,  at  6 cents  per  hour  each $0.  23 

Carrying  to  wagon. — 5 men  for  10  minutes,  at  6 cents  per  hour  each 0.  05 

Loading.— 2 men  for  10  minutes,  at  6 cents  per  hour  each 0.  02 

Stringing. — 6 men  for  75  minutes,  at  6 cents  per  hour  each 0.  45 

3 hoys  for  1£  hours,  at  5 cents  per  hour  each 0. 19 

2 children  for  If  hours,  at  1|  cents  per  hour  each 0.  04 

1 woman  for  li,  at  3i  cents  per  hour 0. 04 

Tiering. — 2 men  for  1£  hours,  at  6 cents  per  hour  each 0. 15 


Total L 17 
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Cost  of  cutting  and  tiering  by  stalk-cure  method,  September  15-18. 


Cutting. — 2 men  for  1.56  hours,  at  6 cents  per  hour  each  $0. 19 

2 women  for  1.56  hours,  at  3£  cents  per  hour  each 0. 11 

1 child  for  1.56  hours,  at  1£  cents  per  hour 0.  02 

Loading. — First  load,  4 men  for  13  minutes,  at  6 cents  per  hour  each 0.  05 

Second  load,  5 men  for  9 minutes,  at  6 cents  per  hour  each 0. 05 

2 boys  for  9 minutes,  at  5 cents  per  hour  each 0.  02 

Third  load,  5 men  for  8 minutes,  at  6 cents  per  hour  each 0.  04 

2 boys  foi\8  minutes,  at  5 cents  per  hour  each... 0.  01 

Tiering. — 5 men  for  30  minutes,  at  6 cents  per  hour  each 0. 15 


0.  64 

Cost  and  profit  of  leaf -curing  vs.  stalk-curing  of  1,975  stalks. 


Leaf- 

curing. 

Stalk- 

curing. 

Priming - 

$0. 91 

Cutting  and  hanging 

$0.32 
0. 16 
0.  45 

Load  in  °*  --  

0.  28 
1.  80 
1.  06 
0.  39 
0.99 
2.  76 
0.  80 

9.59 

63. 14 
53.  56 
Pounds. 
2,109 
454 

Baulin  

Stringing  on  wires 

Tierino- 

0. 15 
0. 15 
3.  00 
1. 16 

5. 39 

38.  29 
32.  90 
Pounds. 
2, 114 
326 

Taking  down  and  bulkin0- 

Time  of  curer  

Wood  consumed 

Total  cost 

Gross  receipts  for  cured  tobacco .' 

Net  receipts  for  cured  tobacco 

VV  eight  of  fresh  leaves  and  stalk 

W ei°  bt  of  cured  leaves 

Conclusions. — (1)  If  the  first  priming  leaves  upon  the  tobacco  stalk  be  saved  they 
can  be  cured  at  a considerable  saving.  The  remaining  leaves  upon  the  stalk  ripen  at 
different  times,  commencing  from  below,  and  if  these  leaves  be  cured  separately  the 
experiment  would  indicate  that  it  can  be  done  advantageously  and  remuneratively. 
Curing  by  the  leaf  process  the  plant  will  require  at  least  three  separate  curings  in  the 
barn,  whereas  only  one  curing  is  required  to  cure  the  entire  stalk  with  its  leaves 
still  upon  it,  but  the  results  justify  the  additional  labor.  It  is  believed  also  that 
by  removing  the  lower  leaves  the  remainder  mature  more  rapidly,  and  so  the  danger  of 
being  hurt  by  frost  is  decreased. 

(2)  The  manipulation  in  handling  the  leaves  separately  is  considerably  more  than 
in  the  stalk  cure,  but  the  greater  part  of  it  is  of  such  a nature  that  it  can  profitably 
be  done  by  children  and  at  various  times  during  the  season. 

(3)  There  is  a smaller  consumption  of  wood  for  heating  by  the  leaf  cure  than  by  the 
stalk  cure.  There  is  apparently  no  satisfactory  cause  for  consuming  wood  to  drive 
off  the  water  contained  in  the  green  stalks  when  results  would  indicate  that  there 
is  no  good  reason  for  the  outlay. 

(4)  The  station  is  not  prepared  to  say  that  the  stick  with  the  wires,  as  used  by  the 
Modern  Barn  Company,  for  holding  the  leaves  in  curing,  is  better  than  any  other 
plan,  as  no  other  device  was  used  in  comparison  with  it.  The  stick  was  handled 
conveniently,  however,  and  did  its  work  satisfactorily. 

(5)  The  Snow  barn,  which  was  used  in  this  test,  is  a great  advance  from  the  old 
style  log  barn.  Scientific  principles  are  consulted  and  the  construction,  as  now 
conducted,  is  the  best  for  the  purpose  of  curing  tobacco,  more  particularly  in  rela- 
tion to  the  yellow  type  variety,  that  is  known.  The  plans  for  securing  thorough 
and  rapid  ventilation,  and  consequently  for  lowering  or  raising  the  temperature  of 
the  barn,  are  to  be  commended.  With  it  tobacco-curing  is  more  susceptible  of 
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being  converted  into  a science  than  was  ever  possible  with  the  crude  arrangements 
so  generally  adopted  in  the  log  barn.  Experience  will  ever  be  required  in  tobacco- 
curing, but  with  the  coming  of  improved  fixtures  and  appliances  failures  in  cur- 
ing will  be  decreased  and  the  consequent  loss  to  the  owner  will  be  greatly  dimin- 
ished. And  with  these  improvements  the  facility  with  which  the  methods  can  be 
transmitted  and  learned  by  beginners  will  always  be  appreciated  by  those  who 
embark  upon  the  culture  of  tobacco  for  the  first  time.  The  station  is  not  prepared 
to  indorse  all  the  statements  made  by  the  Modern  Barn  Company,  nor  to  state  that  the 
formula  for  curing  in  their  barn  is  not  susceptible  of  alteration  apd  improvement. 
On  the  contrary,  it  is  believed  that  the  formula  can  be  changed  very  materially  to 
lessen  many  complications  which  appear  to  be  unnecessary.  In  the  three  cures  as 
carried  on  by  a representative  of  the  company  the  method  was  not  followed  in  many 
particulars,  and  yet  each  of  the  three  curings  was  considered  a success,  The  time 
required  in  curing  likewise  is  believed  to  be  subject  to  variation  and  may  be  lessened 
materially. 

(6)  The  curing  as  conducted  in  this  experiment  was  made  in  the  Snow  barn  on 
the  Snow  wire  stick.  As  has  been  stated,  the  leaf-cure  process  may  be  conducted  in 
a log  barn,  using  the  Snow  wire  stick  or  some  similar  device.  It  is  believed  that 
the  very  great  increase  of  value  by  the  leaf-cure  process  is  due  less  to  the  barn  appli- 
ances than  to  the  method  of  curing  the  leaves  separately  as  they  ripen  upon  the 
stalk,  though  the  improved  barn  no  doubt  was  an  important  factor  in  bringing  this 
about.  As  to  what  are  the  comparative  merits  of  the  leaf-curing  on  wire  in  the 
Snow  barn  and  the  leaf-curing  on  wire  in  an  old  style  log  barn,  it  is  impossible  now 
to  say. 

(7)  The  plan  of  plowing  under  tobacco  stalks  after  the  leaves  have  been  removed 
by  the  leaf-curing  process,  as  advised  by  the  Snow  process,  is  to  be  commended.  It 
restores  to  the  soil  whatever  fertilizing  ingredients  there  may  be  in  the  stalk,  and  it 
prevents  the  growth  of  suckers  from  the  stalk,  which  is  considered  wasteful  and 
harmful  to  the  soil,  for  these  materials  generally  are  left  in  the  field  during  the 
winter  to  be  scattered  and  destroyed.  If  after  plowing  the  stalks  under  crimson 
clover  (an  annual)  be  sown,  it  will  prevent  the  fields  from  washing  and  will  attain 
a good  growth  by  the  spring,  when  it  in  turn  can  be  plowed  under  to  receive  the 
next  tobacco  crop — a process  which  is  of  value  as  a permanent  enricher  of  the  soil, 
as  the  clover  belongs  to  the  family  which  has  the  power  of  absorbing  and  retaining 
in  a large  measure  that  most  valuable  and  useful  gaseous  element  of  the  air — 
nitrogen. 

(8)  The  experiment,  so  far  as  has  been  told,  relates  to  methods,  weights,  and  values 
of  the  two  parts  of  the  acre.  As  to  how  the  result  recorded  is  brought  about  other 
than  as  described,  what  changes  take  place  in  the  leaf  in  curing,  what  chemical 
compounds  are  formed  which  give  the  chief  value  of  the  leaf,  and  whether  these 
compounds  are  formed  more  abundantly  in  the  leaf  by  the  leaf  cure  than  by  the 
stalk  cure,  must  remain  for  another  bulletin.  Samples  were  carefully  taken  of  all 
the  grades  produced  in  each  process  and  these  will  be  analyzed,  both  for  their 
inorganic  mineral  ingredients  and  their  organic  compounds.  This  chemical  work 
will  be  carefully  done  and  the  results  promise  to  be  of  interest  and  value. 

Experiments  with  wheat,  A.  I.  Hayward  ( Maryland  Sta.  Bui.  No. 
14,  Sept.,  1891 , pp.  207-223). 

Synopsis. — These  included  (1)  a test  of  varieties,  (2)  experiment  with  seed  from 
Maryland  and  Kansas,  and  (3)  a soil  test  with  fertilizers.  Previous  accounts  of 
similar  experiments  may  be  found  in  the  Annual  Reports  for  1889  and  1890  and  in 
Bulletin  No.  10  of  the  station  (E.  S.  R.,  vol.  n,  pp,  351  and  726,  and  in,  p.  513). 

Wheat,  test  of  varieties  (pp.  207-215). — Descriptive  notes  and  tabu- 
lated data  for  48  varieties.  In  1891  the  most  productive  varieties  were, 
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Fultz,  Golden  Amber,  Ourrell  Prolific,  lied  May,  Wyandotte  Eed,  High 
Grade,  Extra  Early  Oakley,  Arnold  Hybrid,  Zimmerman,  F oleaster, 
and  Stray er  Egyptian. 

Wheat  from  Maryland  and  Kansas  seed  (pp.  215,  216). — A brief  ac- 
count of  an  experiment  with  6 varieties.  There  was  no  great  differ- 
ence in  the  results  in  favor  of  seed  from  either  locality. 

W heat,  methods  of  seeding  and  quality  of  seed  (pp.  216-218). — Notes 
and  tabulated  data  on  an  experiment  in  which  sowing  broadcast  was 
compared  with  drilling,  and  seed  of  the  best,  medium,  and  poor  quality 
was  sown  with  a drill.  The  results  were  indecisive. 

Wheat , soil  test  with  fertilizers  (pp.  218-223). — The  land  and  the  fer- 
tilizers used  for  this  test  were  those  employed  in  a similar  experiment 
with  corn  in  1889  and  1890,  as  recorded  in  the  Annual  Reports  of  the 
station  for  those  years  (E.  S.  R.,  vol.  n,  p.  352,  and  hi,  p.  513).  The 
variety  grown  was  Golden  Cross,  which  gave  relatively  small  yields 
on  all  the  plats.  The  results  are  tabulated.  Nitrogen  alone,  in  vari- 
ous forms,  gave  profitable  returns.  Lime  materially  increased  the 
yield,  but  marl  produced  little  effect.  Potash  and  phosphoric  acid, 
singly  and  in  combination,  were  ineffective.  Averaging  the  results 
with  corn  and  wheat  for  the  three  years,  it  appears  that  phosphoric 
acid  alone  gave  negative  results,  potash  increased  the  yield  2 jier  cent, 
lime  22  per  cent,  and  nitrogen  alone  62  per  cent. 

Report  of  agriculturist  of  Maryland  Station  for  1891,  A.  I.  Hay- 
ward {Maryland  Sta.  Report  for  1891 , pp.  347-378). 

Synopsis . — This  includes  the  following  subjects : (1)  Silos  and  silage,  (2)  crops  grown 
for  silage,  (3)  soil  test  with  corn,  (4)  experiment  in  detasseling  corn,  (5  and  6) 
tests  of  varieties  of  oats  and  wheat,  (7)  grasses  and  forage  plants,  (8)  rotation 
experiment,  (9)  potato  experiments,  (10)  Maryland  vs.  Vermont  potatoes  for 
seed,  and  (11)  miscellaneous. 

Silos  and  silage  (pp.  347-350). — Two  of  the  station  silos  which  were 
coated  inside  with  creosote  oil  when  constructed  in  1888  have  remained 
intact,  while  the  lining  boards  of  a third  silo  which  tvere  not  thus 
coated  were  so  far  decayed  in  1891  that  it  was  deemed  advisable  to 
replace  them  with  new  boards.  Silage  made  from  a mixture  of  corn  and 
soja  beans  decayed  rapidly  after  the  silo  was  opened,  and  corn  silage 
made  from  the  whole  stalks  did  not  prove  to  be  an  economical  feeding 
stuff  on  account  of  a large  percentage  of  waste.  About  75  tons  of  corn 
silage  were  stored  at  the  station  in  1891  at  an  average  expense  of  75 
cents  per  ton  for  harvesting,  hauling,  cutting,  and  storing. 

Crops  grown  for  silage  (pp.  350-355). — Notes  and  tabulated  data  on 
the  methods  of  planting  and  cultivation,  yield  of  green  and  dry  fodder, 
and  percentages  of  water  and  ash  at  different  stages  of  growth  for  corn, 
Jerusalem  corn,  Chinese  sorghum,  and  corn  with  sorghum,  cowpeas,  or 
Jerusalem  corn  grown  on  14  plats.  Samples  of  the  crop  were  weighed 
and  analyzed  at  three  stages  of  growth  as  follows:  (1)  The  cob 

developed  but  the  kernel  unformed,  (2)  the  kernel  in  the  dough  state, 
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and  (3)  the  kernel  hard  and  nearly  ripe.  In  the  first  two  stages  the 
ratio  of  dry  to  green  substance  was  practically  the  same,  but  there  was 
an  increase  of  23  per  cent  in  the  production  per  acre.  At  the  third 
stage  the  ratio  of  dry  to  green  substance  was  1 : 3.6,  but  the  total  green 
forage  per  acre  decreased  4.2  per  cent  as  compared  with  the  second 
stage.  There  was,  however,  a gain  of  28.7  per  cant  of  dry  substance 
over  that  at  the  second  stage.  As  regards  yield  of  dry  fodder,  the 
results  favored  a distance  of  2.5  feet  between  the  rows  rather  than  3 or 
3.5  feet  when  the  stalks  were  9 inches  apart  in  the  row.  There  was 
little  difference  in  the  yields  from  planting  at  9,  12,  and  6 inches  apart 
in  the  row.  Shallow  cultivation  (1  to  1.5  inches)  as  compared  with 
medium  (3  inches)  and  deep  (5  inches)  gave  the  largest  yields  with 
only  about  half  the  labor  required  by  the  other  methods. 

Soil  test  with  corn  (pp.  355-358). — Notes  and  tabulated  data  on  an 
experiment  on  23  tenth-acre  plats  of  clayey  loam  soil  with  gravelly  sub- 
soil. The  land  was  used  for  wheat  in  1890  and  had  previously  been 
cropped  for  a number  of  years  with  little  or  no  manurin g.  The  fertilizers 
used  were  stone  lime,  oyster  shells  (burned  or  ground),  marl,  land  plaster, 
Thomas  slag  or  Chile  guano,  sulphate  of  iron,  kainit,  castor  pomace, 
and  stable  manure,  each  singly ; boneblack,  muriate  of  potash,  and 
nitrate  of  soda,  singly,  two  by  two,  and  all  three  together;  and  South 
Carolina  rock  alone  and  in  combination  with  nitrate  of  soda  and  muriate 
of  potash  or  with  dried  blood  and  muriate  of  potash.  The  effects  of  the 
fertilizers  were  not  clearly  shown  in  the  yield.  Kainit  and  complete 
fertilizers  gave  the  largest  yields. 

Experiments  in  detasseling  corn  (pp.  358,  359). — The  tassels  in  two  rows 
out  of  every  three  in  a portion  of  the  cornfield  were  removed.  The 
results,  as  tabulated,  show  the  largest  average  yields  for  the  rows  where 
the  tassels  were  not  removed. 

Test  of  varieties  of  oats  (pp.  359-361). — Forty- two  different  varieties 
were  grown  in  1891,  but  the  crop  was  so  poor  that  details  of  the  test  are 
not  given.  The  largest  yields  were  produced  by  Surprise,  Barley,  Early 
Arkangel,  Unknown,  Badger  Queen,  Canada  White,  Probsteier,  and 
Virginia  Winter. 

The  American  Banner  and  American  Beauty  are  doubtless  the  same  variety  under 
different  names.  Some  authorities  give  the  following  as  different  names  for  the  same 
variety:  Badger  Queen,  Barley,  Clydesdale,  Prize  Chester,  Race  Horse,  Welcome, 
White  Belgian,  and  White  Canadian.  Excepting  the  Barley,  the  Clydesdale  from 
Thorburn,  and  the  White  Belgian,  the  other  varieties  appear  on  our  grounds  to  be 
the  same  oats.  But  here  we  have  the  variety  Clydesdale  from  two  different  seeds- 
men, with  a week’s  difference  in  time  of  ripening,  and  showing  different  characters 
in  the  head.  * * * The  White  Belgian  if  true  to  name  should  have  a large  open 

panicle  or  head ; our  White  Belgian  had  a closed  panicle,  with  the  spikelets  all  drop- 
ping to  one  side,  sometimes  called  side  oats,  and  was  undoubtedly  identical  with 
White  Russian,  Baltic  White,  and  Japan.  The  Red  Rust-Proof  and  Texas  Rust- 
Proof  are  the  same  variety  and  the  Black  Prolific  and  Black  Tartarian  are  inden- 
tical.  * * * There  was  this  year  no  appreciable  difference  between  Early  Ark- 

angel,  Improved  White  Russian,  Harris,  Improved  Welcome,  and  Hargett  Seizure, 
but  a single  year’s  trial  will  not  warrant  calling  them  all  by  one  name. 
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Test  of  varieties  of  wheat  (p.  301). — The  details  of  this  experiment  are 
given  in  Bulletin  No.  14  of  the  station  (E.  S.  R.,  vol.  iv,  p.  35). 

Grasses  and  forage  plants  (pp.  362-366). — Notes  on  a number  of  species 
w^pch  have  been  grown  at  the  station.  The  following  have  given  good 
^results:  Sjfeet  vernal,  orchard  grass,  tall  oat  grass,  meadow  foxtail, 
sheep’s  fescue,  meadow  fescue,  tall  fescue,  Johnson  grass,  and  Bermuda 
grass.  Bermuda  grass,  timothy,  and  Johnson  grass  did  not  do  as  well  in 
1891  as  formerly.  Grasses  of  the  fescue  family  seem  especially  well 
adapted  to  the  region  of  the  station.  Crimson  clover  has  been  grown  for 
several  years  past  in  various  parts  of  the  State,  and  generally  with  good 
results.  .Alfalfa  has  not  been  successfully  grown  at  the  station.  Experi- 
ments with  Lathy r us  sylvestris  are  in  progress.  The  Unknown  pea,  a 
variety  of  cowpea,  produced  a large  amount  of  green  forage  and  is  rec- 
ommended for  purposes  of  green  manure.  Japanese  clover  grows  in 
this  region  as  a low  and  spreading  plant,  forming  excellent  pasturage, 
but  only  during  a short  season  in  the  fall. 

Rotation  experiment  (pp.  366-369). — A report  of  progress  showing  the 
yields  of  crops  in  1891  on  6 plats  laid  out  in  1888. 

Potato  experiments  (pp.  369-374,  figs.  2). — Notes  and  tabulated  data 
for  an  experiment  in  which  large  and  small  whole  potatoes,  two  or  three- 
eye-pieces,  and  one-eye  pieces  were  planted.  The  varieties  used  were 
Early  Rose,  New  Queen,  Dakota  Red,  and  Early  Harbinger.  The  re- 
sults of  this  and  of  two  previous  experiments  indicated  that  the  yield 
increases  with  the  amount  of  seed,  but  that  when  large  whole  potatoes 
are  used  for  seed  there  are  very  many  small  potatoes  in  the  crop.  The 
most  profitable  results  were  obtained  when  small  whole  potatoes  were 
planted. 

Maryland  vs.  Vermont  potatoes  for  seed  (pp.  374-376). — This  is  a con- 
tinuation of  an  experiment  made  in  1889  and  1890,  as  recorded  in  the 
Annual  Reports  of  the  station  for  those  years  (E.  S.  R.,  vol.  n,  p.  349, 
and  hi,  p.  515).  The  results  for  7 varieties  grown  in  1891  show  an 
average  yield  of  88  bushels  per  acre  for  the  Maryland  seed  and  152 
bushels  for  the  Vermont  seed. 

Miscellaneous  (pp.  376-378).— ^Brief  notes  on  experiments  with  beets 
and  flaxseed  and  in  feeding  animals. 

Field  experiments,  C.  A.  Goessmann  ( Massachusetts  State  Sta. 
Rf^prt  for  1891 , pp.  180-217). 

Synopsis. — Notes  are  given  on  experiments  with  a number  of  different  species  and 
varieties  of  grasses,  forage  plants,  cereals,  root  crops,  and  vegetables ; with  Sto- 
well  Evergreen  and  Pride  of  the  North  corn  for  silage;  and  in  the  improvement 
of  grass  land.  There  are  also  general  statements  regarding  the  farm  work  of  the 
station. 

Grass  experiments  (pp.  180-186). — Notes  are  given  on  the  growth  at  the 
station  of  Kentucky  blue  grass,  English  rye  grass,  Italian  rye  grass, 
meadow  fescue,  herd’s  grass,  and  mixtures  of  redtop  with  English  rye 
grass,  Italian  rye  grass,  herd’s  grass,  and  meadow  fescue.  These  were 
each  grown  on  plats  175  by  33  feet  (two  fifteenths  of  an  acre). 
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Experiments  with  field  and  garden  crops  (pp.  187-197).— Kotes  are  given 
on  white  s<^a_beans,  black  soja  beans,  serradella,  Boldiara  clover,  spring 
vetch,  white  vetch,  kidney  vetch,  sainfoin,  yellow  trefoil,  yellow  lupine, 
white  lupine,  forest  pea  ( Lathyrus  sylvestris ),  common  buckwheat,  Jap- 
anese buckwheat,  silver  hull  buckwheat,  stachys  tubers,  Chinese  potato 
bulblets,  prickly  comfrey,  English  rye  grass,  15  varieties  of  wheat, 
Kansas  King  corn.  Jerusalem  corn,  and  5 varieties  of  sugar  beets,  the 
seed  for  some  of  which  were  sent  by  the  IJ.  S.  Department  of  Agriculture. 
The  yields  are  given  of  spinach,  beets,  potatoes,  lettuce,  celery,  kohl- 
rabi, cabbages,  and  tomatoes  raised  on  plats  manured  with  mixtures  of 
30  pounds  muriate  of  potash,  40  pounds  dissolved  boneblack,  and  either 
75  pounds  dried  blood,  47  pounds  nitrate  of  soda,  or  38  pounds  ammon- 
ium sulphate. 

u A critical  discussion  of  the  results  is  deferred  to  a later  period  in 
our  investigation,  when  the  experience  of  several  years  will  furnish  a 
safer  basis  for  deduction.” 

Experiments  with  Stowell  Evergreen  sweet  corn  for  silage  (pp.  198, 
199). — Stowell  Evergreen  corn  was  grown  on  2 fertilized  plats,  the 
seed  for  1 plat  being  received  from  the  IT.  S.  Department  of  Agri- 
culture. The  yields  and  analyses  are  given. 

Pride  of  the  Worth  corn  for  silage  (pp.  207,208). — The  yield  and  com- 
position of  Pride  of  the  Korth  corn  grown  for  silage. 

Experiments  with  grass  land  (pp.  209-215). — An  account  is  reprinted 
from  the  previous  report  on  the  improvement  of  a meadow  consisting  of 
16  to  17  acres  and  its  treatment  since  1886,  together  with  the  yields  of 
hay  in  1891  from  plats  receiving  different  kinds  of  fertilizers. 

Report  on  general  farm  worh  (pp.  216,  217). — Brief  remarks  on  the 
current  farm  work  and  a statement  of  the  amounts  of  hay  and  other 
feeding  stuffs  raised  during  the  year* 
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Experiments  with  fertilisers  on  tomatoes,  E.  B.  Yoorhees 

(New  Jersey  Stas.,  Report  for  1891 , pp.  85-108). — A reprint  of  Special 
Bulletin  O of  the  station  (E.  S.  R.,  vol.  ill,  p.  879). 

Experiments  with  fertilizers  on  sweet  potatoes,  E.  B.  Yoor- 
hees (New  Jersey  Stas.  Report  for  1891,  pp.  121-132). — A reprint  from 
Special  Bulletin  P of  the  station  (E.  S.  R.,  vol.  hi,  p.  883),  together  with 
analyses  of  the  potatoes  grown  with  different  fertilizers. 

Experiments  with  fertilizers  on  peach  trees,  E.  B.  Yoorhees 
(New  Jersey  Stas.  Report  for  1891,  pp.  133-138). 

Synopsis. — Nitrate  of  soda,  superphosphate,  and  muriate  of  potash,  singly  or  in  com- 
bination, plaster,  manure,  and  manure  and  lime  were  compared  with  no  manure 
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on  Crawford  Malacatoon  peaches.  Nitrate  of  soda  alone  did  not  increase  the 
yield.  The  other  two  fertilizers  alone  or  combined,  and  especially  complete  ferti- 
lizers, were  effective.  The  largest  yields  were  from  barnyard  manure.  On  the 
basis  of  cost  of  fertilizer  per  basket  of  peaches,  the  best  return  was  from  muri- 
ate of  potash  alone,  followed  by  the  complete  fertilizer.  On  the  basis  of  the 
selling  price,  the  largest  net  profit  was  from  the  complete  fertilizer. 

This  is  a continuation  of  an  experiment  on  the  farm  of  S.  C.  Dayton, 
commenced  in  1884.  Nitrate  of  soda  150  pounds,  superphosphate  350 
pounds,  and  muriate  of  potash  150  pounds  were  used  singly,  two  by 
two,  and  all  three  together  $ plaster  400  pounds,  barnyard  manure  20 
two-horse  loads,  and  a mixture  of  10  loads  of  barnyard  manure  and  50 
bushels  of  lime  per  acre,  were  each  used  on  one  plat;  and  two  plats 
remained  unmanured. 

The  variety  of  fruit  is  Crawford  late  Malacatoons.  The  first  crop  was  picked  in 
1887.  This  was  a small  crop.  In  1888  a good  crop  was  secured.  In  1889  the  crop  was 
again  small,  and  in  1890  it  was  an  entire  failure,  as  elsewhere  in  the  State.  This  year 
a very  large  crop  was  picked,  though  poor  in  quality,  as  stated  by  Mr.  Dayton.  The 
orchard  was  visited  by  the  chemist  of  the  station  on  September  10,  at  which  time 
many  trees  were  still  overloaded  with  fruit,  but  little  of  which  could  be  considered 
as  first  class.  * * * 

[The  yields  and  financial  results  in  1891  are  fully  tabulated.]  Of  the  single  ele- 
ments, nitrate  of  soda  has  not  increased  the  yield,  plat  2 barely  holding  its  own  .with 
plat  1 (unfertilized).  Both  superphosphate  and  muriate  of  potash  have  been  effect- 
ive, though  decidedly  in  favor  of  the  potash.  The  increased  yields  from  combina- 
tions of  two  elements  are  large  and  practically  uniform.  The  best  yield  from  chemical 
manures  is  from  the  complete  fertilizer,  but  this  is  forty  baskets  lower  than  that 
from  the  barnyard  manure.  * * * 

[Concerning  the  pecuniary  results,]  muriate  of  pota.sh  was  the  most  valuable  of  the 
single  elements,  giving  a greater  net  gain  than  barnyard  manure,  while  nitrate  of 
soda  was  of  no  value.  The  most  profitable  combination  of  two  elements  was  on  plat 
8,  with  muriate  of  potash  and  superphosphate,  though  nitrate  of  soda  was  decidedly 
beneficial  when  used  in  connection  with  either  and  in  all  cases  more  profitable  than 
large  dressings  of  barnyard  manure.  The  largest  net  gain  ($308.79),  was  on  plat  9, 
from  complete  chemical  manure. 

In  view  of  the  variable  factor  of  selling  price,  the  cost  of  fertilizer  per  basket 
would  perhaps  better  express  the  relative  effect  of  the  different  materials  used. 

On  this  basis  it  appears  that  up  to  the  present  time  the  single  fertilizing  elements 
have  produced  peaches  at  a less  cost  per  basket  than  either  combinations  of  two  ele- 
ments or  of  all  three  in  the  form  of  a complete  fertilizer.  The  best  return  for  money 
expended  was  secured  from  the  muriate  of  potash.  The  complete  manure  on  plat  9 
was  superior  to  combinations  of  two  elements,  except  on  plat  8 [superphosphate 
and  muriate  of  potash],  and  also  to  barnyard  manure.  It  must  be  remembered, 
however,  that  the  larger  yields  at  a higher  cost  per  basket  maybe  the  most  satisfac- 
tory. For  instance,  if  the  average  selling  price  were  but  25  cents,  400  baskets  at  20 
cents  profit  would  be  less  satisfactory  than  800  at  a profit  of  15  cents. 

The  yields  are  given  of  corn  grown  with  different  fertilizers  in  a peach 
orchard  on  the  farm  of  S.  S.  Voorhees. 

Experiments  with  fertilizers  on  turnips,  E.  B.  Voorhees  {New 
Jersey  Stas.  Report  for  1891,  pp.  139-141). 

Synopsis. — Mixed  minerals  and  a complete  fertilizer  were  compared  with  farm  ma- 
nure, alone  and  with  chemical  fertilizers,  and  with  no  manure  on  turnips.  Drouth 
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reduced  the  crop.  All  the  fertilizers  used  increased  the  yield,  hut  the  complete 
fertilizer  was  somewhat  more  effective  than  barnyard  manure.  Kainit  was  the 
most  effective  form  of  potash.  Financially  the  mixed  minerals  and  the  com- 
plete fertilizer  were  decidedly  and  almost  equally  profitable.  There  was  no 
profit  from  barnyard  manure. 

This  experiment  was  planned  for  potatoes,  and  the  land  was  prepared 
and  manured  as  described  in  the  potato  experiments  mentioced  above 
(p.  30).  The  potatoes  failed  to  germinate  and  turnip  seed  were  sown  in 
drills  on  all  the  plats.  The  early  season  was  favorable  but  the  crop 
suffered  severely  from  the  drouth  in  September.  The  yields  of  roots 
and  tops  are  tabulated. 

aThe  comparative  effect  of  the  different  methods  of  manuring  is 
shown  in  the  following  table,  where  the  plats  are  grouped  :v 


Turnips 
per  acre. 

Tops  per 
acre. 

Gain. 

Turnips. 

Tops. 

Unfertilized  * * „ .... 

Tons. 

6.1 

9.5 

10.2 

9.9 

9.9 

Tons. 

2.7 

3.3 

2.8 
2.1 

2.3 

Tons. 

Tons . 

Minerals  alone 

3.4 

4.1 

3.8 

3.8 

0.6 

0.1 

—0.6 

—0.4 

Minerals  and  nitrogen 

Barnyard  manure 

Bfurnyarrl  and  pdiftmipal  TiiaTinrfis  , . .. 

A very  decided  gain  is  secured  from  minerals  alone — an  average  of  3.4  tons  or  over 
55  per  cent.  The  addition  of  nitrogen  to  the  minerals  increased  the  yield  to  4.1  tons — 
a gain  for  the  nitrogen  of  0.7  tons.  The  gains  from  20  tons  of  barnyard  manure 
and  from  10  tons  of  barnyard  manure  with  half  quantity  of  chemical  manure  were 
identical,  viz,  3.8  tons;  on  this  basis  of  yield,  therefore,  the  chemical  manures  were 
on  the  average  superior  to  the  barnyard  manure  and  the  barnyard  manure  was 
superior  to  the  chemicals  without  nitrogen.  * * * The  average  yields  for  the 

different  forms  of  potash  are  as  follows,  calculated  on  the  basis  of  an  acre : 

Tona. 

Yield  from  muriate 8.7 

Yield  from  sulphate 10. 2 

Yield  from  kainit 11.  0 

The  sulphate  gave  a yield  of  1.5  tons,  or  17  per  cent  greater  than  the  muriate,  while 
from  kainit  the  yield  was  2.3  tons,  or  26  per  cent  greater  than  from  muriate.  * * * 
In  this  section,  where  turnips  are  used  in  the  dairy,  they  are  regarded  as  worth  $8 
per  ton.  Assuming  that  the  yield  on  the  unfertilized  plats  paid  expenses,  the  profits 
from  the  different  methods  of  manuring  are : 


Value  of  the 
increased 
crop. 

Cost  of  fer- 
tilizer. 

fret 

profit. 

Minerals  alone 

$27.  20 
32.  80 

$8. 10 
12.  74 

$19. 10 
20.  06 

Complete  manure 

Barnyard  manure 

30.  40 

30.  00 

0. 40 

Barnyard  manure  and  chemical  manure 

30.40 

21.  77 

8.63 

A very  decided  gain  was  secured  in  all  cases  except  from  barnyard  manure,  which 
simply  paid  expenses  when  not  including  the  extra  cost  of  handling.  The  complete 
fertilizer  though  the  most  profitable  was  but  little  ahead  of  the  minerals  alone. 
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Experiments  with  nitrate  of  soda  on  strawberries,  E.  B.  Voor- 

hees  (New  Jersey  Stas.  Report  for  1891,  pp.  141,  142). 

Synopsis. — Nitrate  of  soda  was  compared  with  manure  on  Shaiqdess  strawberries  on 
2 eighth-acre  plats  of  sandy  loam  liberally  manured  two  years  before  with 
• kainit  and  phosphate.  Nitrate  of  soda  increased  the  vigor  of  the  plants  and  the 
yield  of  fruit  mainly  by  enlarging  the  individual  berries.  The  net  increase  in 
profit  was  at  the  rate  of  about  $40  per  acre. 

Sharpless  strawberries  were  set  in  1889  on  2 eighth- acre  plats  of 
sandy  loam  land,  both  plats  being  manured  at  that  time  with  1,500 
pounds  per  acre  of  a mixture  of  kainit  and  precipitated  phosphate. 
In  the  spring  of  1891  nitrate  of  soda,  200  pounds  per  acre,  was  broad- 
casted on  1 plat,  the  other  remaining  untreated.  u A very  decided 
difference  was  noticed  in  the  appearance  of  the  plants  on  the  2 plats, 
those  on  the  untreated  plat  showing  a deeper  color,  larger  leaves,  and 
a much  stronger  bloom.’7  The  yields  of  berries  were,  without  nitrate 
162  quarts  per  plat,  with  nitrate  213  quarts  per  plat. 

The  gain  in  yield  from  the  use  of  nitrate  was  51  quarts  or  31  per  cent,  and  was 
due  mainly  to  the  increased  size  of  the  fruit ; the  number  of  berries  was  apparently 
little  increased. 

The  berries  were  sold  in  the  New  Brunswick  markets ; the  selling  price  averaged 
10£  cents  per  quart.  There  was  therefore  a gain  of  $5.54  per  plat  or  $44.32  per 
acre.  The  nitrate  cost  $45  per  ton,  which  made  ^he  cost  of  the  amount  used  $4.50 
per  acre,  in  reality  a return  of  10  cents  for  every  cent  invested  in  the  nitrate.  There 
is  no  doubt  but  that  this  large  increase  in  yield  from  nitrate  of  soda  alone  this  year 
was  made  possible  by  the  presence  in  the  soil  of  considerable  amounts  of  mineral 
elements  supplied  by  the  dressing  of  phosphate  and  potash  in  1889,  though  it  forci* 
bly  illustrates  the  profits  that  may  be  derived  from  special  manuring. 

Report  of  horticulturist  of  Maryland  Station,  T.  L.  Brunk 
(Maryland  Sta.  Report  for  1891,  pp.  379-424,  figs.  8). 

Synopsis. — The  subjects  treated  are  (1)  the  station  orchards;  (2)  spraying  experi- 
ments; (3)  spraying  apparatus;  (4)  test  of  varieties  of  tomatoes;  (5)  potted  vs. 
transplanted  tomato  plants ; (6)  fertilizer  test  with  tomatoes;  (7)  test  of  varie- 
ties of  strawberries,  blackberries,  and  lettuce;  (8)  root  rot  of  peas;  and  (9)  win- 
ter budding. 

The  station  orchards  (pp.  379-391). — Notes  and  tabulated  data  on  ex- 
periments with  Paris  green  combined  with  ammoniacal  copper  carbon- 
ate, copper  carbonate  and  carbonate  of  ammonia,  or  kerosene  emulsion 
and  copper  carbonate,  on  apple  trees  of  the  Winesap  and  Limbertwig 
varieties.  Bavages  by  insect  pests  were  diminished  by  the  treatment, 
but  as  regards  fungous  diseases  the  results  were  inconclusive.  Paris 
green  in  combination  with  the  copper  compounds  wTas  quite  injurious  to 
the  foliage.  The  mixture  containing  kerosene  emulsion  was  prepared 
as  follows : 

Three  bars  (about  27  ounces)  of  Lenox  soap  [were  first  dissolved]  in  3 gallons  of  hot 
water.  This  was  poured  into  a barrel  or  half  barrel,  and  to  it  was  first  added  1 
pound  of  carbonate  of  copper  and  2\  ounces  of  Paris  green.  The  whole  was  then  thor- 
oughly mixed  with  a large  Lewis  combination  syringe  by  repeatedly  spraying  it  back 
into  the  barrel.  The  soap  is  a good  suspender  of  both  the  carbonate  of  copper  and 
Paris  green.  Six  quarts  of  kerosene  oil  were  finally  added  and  thoroughly  churned 
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with  the  syringe  till  well  emulsified  into  a green,  milky  mixture.  This  was  then 
diluted  to  28  gallons  and  sprayed  rvpon  the  trees.  The  Paris  green  remained  sus- 
pended very  well  and  did  not  need  as  much  agitation  as  when  sprayed  with  water 
alone.  The  cost  was  about  51  cents  for  28  gallons. 

Aii  improved  ammoniacal  copper  carbonate  was  prepared  by  the  sta- 
tion chemist  by  dissolving  3 ounces  of  copper  carbonate  and  1 pint  of 
ammonia  in  4 gallons  of  water  containing  about  5 pounds  of  carbonate 
of  soda.  This  mixture  was  diluted  with  50  gallons  of  water.  It  was 
found  that  pyrethrum  could  be  used  with  this  mixture. 

Bordeaux  mixture  was  successfully  used  on  watermelons,  cucumbers, 
muskmelons,  pumpkins,  squashes,  tomatoes,  strawberries,  and  quinces. 
Spraying  with  copper  compounds  did  not  prevent  injuries  to  black- 
berries by  red  rust  ( Cceoma  nitens ). 

Spraying  apparatus  (pp.  391-399). — -Illustrated  descriptions  of  various 
forms  of  spraying  apparatus. 

Test  of  varieties  of  tomatoes  (pp.  400-407). — Notes  and  tabulated  data 
on  a test  of  84  varieties,  in  continuation  of  that  recorded  in  Bulletin 
No.  11  of  the  station  (E.  S.  R.,  vol.  n,  p.  728).  The  varieties  pro- 
ducing fruit  at  the  rate  of  15  or  more  tons  per  acre  were  Brandywine, 
Mayflower,  Long  Keeper,  Fulton  Market,  Golden  Sunrise,  Table  Queen, 
Annie  Dine,  Livingston  Stone,  Puritan,  Hundred  Days,  Bronze  Leaf, 
Burpee  Climax,  Extra  Early  Advance,  Favorite,  Paragon,  Extra  Early 
Jersey,  McCullom  Hybrid,  Horsford  Prelude,  Buist  Beauty,  Igno- 
tum,  Matchless,  Beauty,  Peach,  V olunteer,  Morning  Star,  Golden  Trophy, 
Little  Gem,  and  Large  Yellow.  Of  these,  Long  Keeper,  Hundred  Days, 
Extra  Early  Advance,  and  Horsford  Prelude  were  among  the  earliest 
varieties. 

Potted  vs.  transplanted  tomato  plants  (pp.  407-410). — A repetition  of 
the  test  recorded  in  the  bulletin  cited  above.  The  results  in  1891,  as 
tabulated,  confirm  those  of  the  previous  year  in  showing  that  the  potted 
plants  matured  more  fruit  than  the  transplanted  plants,  and  that  a 
large  portion  of  it  was  produced  earlier  in  the  season. 

Pertilizer  test  ivith  tomatoes  (pp.  410-412). — Notes  and  tabulated  data 
on  an  experiment  in  continuation  of  that  recorded  in  the  bulletin  cited 
above.  The  varieties  planted  were  Acme,  Favorite,  Atlantic  Prize, 
Beauty,  Dwarf  Champion,  Ignotum,  and  Horsford  Prelude.  The  ferti- 
lizers were  nitrate  of  soda,  dried  blood,  dissolved  boneblack,  and  muriate 
of  potash,  used  singly,  two  by  two,  and  all  three  together,  on  10  plats, 
2 plats  receiving  no  manure.  The  yields  on  all  the  plats  were  very 
small,  but  in  a general  way  confirmed  those  of  previous  years  in  indi- 
cating that  nitrate  of  soda  is  the  best  single  fertilizer  for  tomatoes  and 
that  good  results  are  obtained  from  the  use  of  a complete  fertilizer. 

Tests  of  varieties  of  strawberries,  blaclcberries , and  lettuce  (pp.  412- 
420). — A summary  is  given  of  a test  of  118  varieties  of  strawberries. 
The  most  productive  varieties  were  Staymen  No.  1,  Sadie,  Warfield, 
Mrs.  Cleveland,  Clingto,  and  Staymen  No.  2.  The  earliest  varieties 
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were  Michel  Early,  Hoffman,  and  Yan  Deman.  The  best  varieties 
were  more  productive  when  cultivated  in  hills  than  in  matted  rows. 

Tabulated  data  and  descriptive  notes  are  given  for  19  varieties  of 
blackberries.  Early  Harvest,  Minnewaski,  and  Thompson  Early  Mam- 
moth were  the  most  productive. 

Brief  statements  are  made  regarding  a test  of  77  varieties  of  lettuce. 
The  best  varieties  grown  for  outdoor  culture  were  Hanson,  Grand  Rap- 
ids, Denver  Market,  Sunset,  Early  Curled  Simpson,  Cal.  All  Heart, 
Paragon,  and  Early  Curled  Silesia. 

Root  rot  of  peas  (pp.  420,  421). — A brief  account  of  observations  on  a 
root  disease  of  peas  at  Harmans,  Anne  Arundel  County,  Maryland. 

Winter  budding  (p.  422). 

[Japan  seedling  pear  stocks]  were  placed  on  the  eighth  of  April  in  a hotbed  having 
6 inches  of  sand  over  the  heating  material.  Both  the  heat  of  the  sun  and  the  manure 
beneath  caused  the  sap  to  start  in  the  stocks,  and  in  eight  days  they  were  ready  to 
bud  by  the  ordinary  method.  They  were  taken  to  a warm  room,  budded  with  Mi- 
kado pear  buds,  and  then  placed  back  in  the  sand  to  take.  In  about  eight  days 
more  they  had  all  taken  nicely  and  were  transferred  to  damp  sawdust  to  await 
planting  in  the  nursery  and  to  prevent  them  from  growing.  A few  days  later  they 
were  set  in  the  nursery.  During  the  summer  they  had  good  culture  and  made  an 
average  growth  of  2 feet.  They  were  all  vigorous  and  large  enough  to  be  trans- 
planted to  the  orchard  by  fall.  This  method  is  practicable  on  a large  scale,  and 
it  may  be  that  a large  and  more  convenient  incubator  can  be  devised  to  start  the 
sap  enough  so  the  bark  will  run  and  in  which  to  place  stocks  when  budded  to  make 
them  take. 

The  station  vineyard  ( Maryland  Sta.  Bui.  Wo.  15 , Dec.,  1891,  pp. 
225-230). — A classified  list  of  tlie  varieties  of  grapes  planted  and 
general  statements  regarding  the  arrangement  and  culture  of  the  vine- 
yard. 

Analyses  of  plants,  fruit,  etc.  (Massachusetts  State  Sta.  Report  for 
1891,  pp.  296,  297,  327-336). — Tabulated  analyses  of  carnation  pinks 
(whole  plant),  grapes,  sound  wood  of  plums,  black  knot  of  the  plum, 
banana  skins,  and  miscellaneous  fruits. 

Plowing  to  different  depths,  E.  S,  Richman  ( Utah  Sta.  Bui.  No. 
14,  June  1, 1892 , pp.  1,  2). — An  account  of  an  experiment  in  which  plats 
used  for  cabbages,  peas,  carrots,  sweet  corn,  and  potatoes  were  plowed 
to  a depth  of  3,  6,  or  9 inches.  In  the  case  of  peas  the  shallowest 
plowing  gave  the  best  results,  in  the  other  cases  the  deepest  plowing. 
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Report  on  forestry,  0.  A.  Keffer  (South  JDahota  Sta.  Bui.  No.  29, 
Bee.,  1891,  pp.  3-28). 

Synopsis. — Notes  on  the  growth  of  a number  of  species  of  trees  planted  on  experi- 
mental plats  at  the  station. 
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The  following  table  gives  the  average  growth  of  different  species 
during  three  years  (1889-791).  “All  the  figures  are  averages  obtained 
by  measuring  a number  of  leading  branches  on  the  trees  showing  the 
greatest,  least,  and  average  growth.77 


Total  growth  in  inches. 


Variety. 

1889. 

1890. 

1891. 

Maxi- 

mum. 

Mini- 

mum. 

Aver- 

age. 

Maxi- 

mum. 

Mini- 

mum. 

Aver- 

age. 

Maxi- 

mum. 

Mini- 

mum. 

Aver- 

age. 

Populus  pyramidalis 

23 

10 

16 

40 

18 

36 

43 

16 

35 

Populus  molester 

80 

5 

184 

38 

18 

35 

46 

20 

374 

Black  walnut 

74 

14 

44 

9 

3 

6 

20 

6 

18 

W liite  walnut  

9J 

11 

64 

Yellow  birch 

10 

3 

6 

30 

7 

204 

36 

9 

21 

White  oak 

5 

1 

14 

9 

2 

54 

13 

7 

10 

White  birch 

7f 

24 

54 

29 

12 

16 

40 

10 

23 

While  elm 

24 

3 

94 

42 

10 

224 

46 

15 

32 

Black  wild  cherry 

12 

4 

8 

26 

6 

16 

32 

20 

284 

Soft  maple 

12i 

4 

8§ 

35 

16 

22-4 

45 

26 

344 

Silix  fragilis 

si- 

8 

154 

30 

18 

24 

40 

22 

294 

Scotch  pine 

74 

24 

44 

9 

2 

5 

16 

2 

4 

Bareli 

7§ 

2f 

5 

14 

8 

Hi 

16 

5 

114 

Black  Hills  spruce 

H 

1 

2| 

4 

1 

24 

24 

2 

24 

White  pine  . 

72 

04 

44 

8 

1 

44 

Populus  certinensis 

39 

9 

254 

40 

14 

37" 

34 

10 

244 

32 

Box  elder,  1 year  old  * 

32 

34 

104 

38 

10 

284 

39 

22 

Box  elder,  2 years  old  * 

34 

Si 

18 

45 

20 

374 

54 

24 

384 

Cottonwood,  1 year  old* ............ 

25 

4| 

154 

66 

16 

401 

40 

19 

291 

White  ash  

14 

3 

94 

34 

8 

224 

31 

6 

19 

* When  transplanted. 
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Notes  on  weeds,  B.  D.  Halsted  (New  Jersey  Stas.  Report  for 
1891 , pp.  313-340 ). 

Synopsis. — This  includes  a report  on  the  study  of  weed  roots,  statements  regarding 
the  migration  of  weeds,  a comparison  of  the  species  of  weeds  found  in  Eastern 
and  Western  States,  general  statements  showing  why  foreign  weeds  become  so 
troublesome  in  this  country,  and  the  importance  of  taking  measures  for  the 
extermination  of  weeds. 

In  connection  with  the  making  of  a collection  of  100  of  the  worst  weeds, 
to  be  distributed  to  agricultural  colleges,  experiment  stations,  and  other 
institutions,  the  roots  of  these  species  were  carefully  studied.  The  root 
systems  were  classified  into  taproots,  fascicled  roots,  and  root  systems 
with  tap  and  fascicled  roots  combined.  Under  each  of  these  heads  the 
roots  were  divided  into  five  classes  according  to  size.  The  results  of 
this  classification  for  the  100  species  in  the  collection  were  as  follows : 

Perennial  weeds  with  taproots. — (1)  Very  large — Bouncing  Bet  ( Sapo - 
naria  officinalis ),  St.  John’s  wort  ( Hypericum  perforatum ),  burdock 
(Arctium  lappa),  Canada  thistle  ( Cnicus  arvensis ),  dandelion  ( Taraxacum 
officinale ),  dogbane  (Apoeynum  cannahinum ),  bindweed  (Convolvulus 
arvense ),  bracted  bindweed  (C.  sepium ),  man-of-the-earth  (Ipomoea 
pandurata),  and  curled  dock  (Rumex  erispus) ; (2)  large — mallow  (Malva 
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rotundifolia ),  passion  vine  ( Passiflora  incarnata ),  chicory  ( Gichorium 
intybus),  lieal-all  ( Brunella  vulgaris ),  and  catnip  [Nepeta  cataria );  (3) 
medium — sneezeweed  ( Selenium  tenuifolium ),  ground  ivy  ( Xepeta  lieder- 
acea ),  and  tliree-seeded  mercury  [Acalypha  virginica)-,  (4)  small — none; 
(5)  very  small — none. 

Biennial  weeds  with  taproots. — (1)  Very  large — nonesuch  (Medicago 
lupulina),  evening  primrose  [CEnotliera  biennis ),  wild  carrot  ( JDaucus  car- 
rota ),  parsnip  ( Pastinaca  sativa),  teasel  [Dipsacus  sylvestris ),  hound’s 
tongue  ( Cynoglossum  officinale),  blue  weed  ( Echium  vulgare),  moth  mul- 
lein ( Verbascum  biattar  ia),  and  mullein  ( Verbascum  thapsus) ; (2)  large — 
yellow  rocket  (Barbarea  vulgaris );  (3)  medium — stick-seed  ( Echino - 
spernum  lappula) ; (4)  small — dead  nettle  ( Laminum  amplexicaule) ; (5) 
very  small — none. 

Annual  weeds  with  taproots. — (2)  Large — black  mustard  (Brassica 
nigra),  shepherd’s  purse  (Capsella  bursa-pastor  is),  field  pepper  grass 
( Lepidium  campestre),  pepper  grass  (L.  virginicum ),  hedge  mustard 
[Sisymbrium  officinale ),  corn  cockle  [Lychnis  gitliago),  velvet  leaf  [Abu- 
tilon  avieennce ),  mayweed  [Antliemis  cotula),  cocklebur  (Xantliium  can- 
adense ),  purple  thorn  apple  [Batura  tatula),  horse  nettle  [Solanum  caro- 
linense),  tumbleweed  [Amarantus  albus ),  pigweed  [A.  clilorostachys), 
pigweed  [A.  retroflexus),  goosefoot  [Ghenopodium  album),  black  bind- 
weed [Polygonum  convolvulus );  (3)  medium — charlock  [Brassica  sina- 
pistrum,  B.  arvensis),  wild  radish  [Baphanus  raplianistrum ),  bladder 
ketmia  [Hibiscus  trionum),  carpet  weed  [Mollugo  verticillata),  button 
weed  [Diodia  teres),  sow  thistle  [Sonchus  oleraceus),  knot  grass  [Polygo- 
num aviculare),  spurge  [Euphorbia  preslii ),  and  spotted  spurge  [Eu- 
phorbia maculatce)-,  (4)  small — chickweed  [Stellaria  media),  and  purs- 
lane [Portulaca  oleraeea) ; (5)  very  small — none. 

Perennial  weeds  with  fascicled  roots. — (1)  Very  large — Sedum  teleph- 
ium ; (2)  large — milkweed  [Asclepias  syriaca),  toadflax  [Linaria  vul- 
garis), climbing  buckwheat  ( Volygonum  dumetorium),  and  quack  grass 
[Agropyrum  repens );  (3)  medium — tall  buttercup  [Ranunculus  acris), 
orange  liawkweed  [Hieracium  aurantiacum),  cone  flower  [Rudbeckia 
hirta),  and  coco  grass  [Gyperus  rotundus) ; (4)  small— -bulbous  buttercup 
[Ranunculus  bulbosus),  and  oxeye  daisy  [Chrysanthemum  Leucanthe- 
mum) ; (5)  very  small — none. 

Biennial  weeds  with  fascicled  roots. — (1  )Very  large — none;  (2)  large — 
white  melilot  ( Melilotus  alba)  and  fleabane  [Erigeron  strigosus) ; (3)  me- 
/ dium — fleabane  [Erigeron  canadensis );  (4)  small — none;  very  small — 
wild  onion  [Allium  vineale). 

Annual  weeds  with  fascicled  roots. — (1  )Very  large — none;  (2)  large — 
none;  (3)  medium — chamomile  [Anthemis  arvensis),  fireweed  [Erechli- 
tis  hieracifolia),  smartweed  [Polygonum  pennsylvanicum ),  chess  [Bro- 
mus  secalinus),  barnyard  grass  [Panicum  crus-galli),  crab  grass  (P.  san- 
guinale)-,  (4)  small — chess  (Bromus  tectorum),  witch  grass  [Panicum  cap- 
illare),  and  the  two  foxtails  [Setaria  glauca  and  S.  viridis)-,  (5)  very 
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small — speedwell  {Veronica per egrina),  broom  rape  {Orobanche  ramosa ), 
sandbur  ( Cenchrus  tribuloides ),  and  wire  grass  (Eleusine  indica). 

Perennial  weeds  with  mixed  roots, — (2)  Large — motherwort  ( Leonurus 
cardiaca ),  the  two  plantains  ( Plantago  lanceolata  and  P.  major),  and  sor- 
rel  ( Rumex  acetosella). 

Annual  weeds  with  mixed  roots —(2)  Large— -Texas  horse  nettle  (So- 
larium ro stratum),  spreading  pigweed  (Amarantus  blitoideS ),  and  goose- 
foot  (Ghenopodium ambrosioides) j (3)  small — horseweed (Ambrosia trifida) 
and  ragweed  (A,  artemisicefolia), 

Oregon  weeds,  M,  Craig-  ( Oregon  Sta,  Bui,  JVo.  19,  May , 1892,  pp,  21, 
plates  19), 

Synopsis. — General  statements  regarding  the  growth  and  extermination  of  weeds, 
the  text  of  State  laws  for  the  extirpation  of  the  Canada  thistle  and  dagger 
cocklebur,  and  popular  descriptions  of  a number  of  species  which  are  among  the 
worst  weeds  of  Oregon. 

The  worst  weeds  in  Oregon  include  the  following  species : Larkspur 
(Delphinium  sp.),  aconite  ( Aconitum  fischeri),  wild  mustard  ( Brassica 
campestris),  winter  cress  (Barbarea  vulgaris),  shepherd’s  parse  (Capsella 
bursa-pastor  is),  alfilaria  (Er  odium  cicutarium ),  poison  oak  (Rhus  diver  - 
siloba),  poison  ivy  (R,  toxicodendron ),  sweet  cloypr  (Melilotus  alba),  bur 
clover  (Medicago  denticulata),  wild  gourd  (Megarrhiza  oregona),  dagger 
cocklebur  (Xanthium  spinosum),  tarweed  (Madia  sativa),  mayweed 
(Anthemis  cotula ),  exeye  daisy  ( Chrysanthemum  Leucanthemum),  Canada 
thistle  (Cnicus  arvensis),  common  thistle  (C.  lanceolatus),  burdock  (Arc- 
tium lappa),  French  pink  (Centaur ea  cyanus),  sow  thistle  (Sonchus 
oleracea),  pepper  weed  (Gilia  squarrosa),  dodder  (Cuscuta  racemosa), 
mullein  ( Verbascum  thapsus ),  moth  mullein  ( V.  blattaria ),  narrow-leaved 
plantain  (Plantago  lanceolata),  yellow  dock  (Rumex  crispus),  sheep 
sorrel  (R.  acetosella),  pigweed  (Amarantus  retroflexus),  lamb’s  quarters 
( Ghenopodium  album),  wild  oats,  (Avena  fatua),  chess  (Bromus  secalinus), 
couch  grass  ( Agropyrum  repens),  and  common  brake  (Pteris  aquilina). 
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Report  of  vegetable  pathologist  of  Massachusetts  State  Sta- 
tion, J.  E.  Humphrey  (Massachusetts  State  S la.  Report  for  1891 , pp. 
218-248,  plate  1). 

Synopsis. — This  includes  notes  on  the  rotting  of  lettuce,  powdery  mildew  of  the  cucum- 
ber, and  various  other  plant  diseases,  with  suggestions  for  the  preventive  treat- 
ment of  fungous  diseases  and  especially  of  smuts. 

Rotting  of  lettuce  (pp.  219-222). — An  account  of  observations  by  the 
author  on  a fungus  which  causes  the  rotting  of  lettuce  grown  under 
glass. 

The  structure  of  tlic  fungus  is  very  simple.  From  the  creeping  vegetative  threads 
arises  the' erect' spore-bearing  ones  which  branch  sparingly  toward  their  tips.  The 
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ends  of  the  branches  become  slightly  swollen,  and  from  each  is  developed  a number 
of  short,  peglike  projections.  Each  of  these  now  begins  to  swell  at  its  tip  into  a 
globular  body,  which  increases  in  size  and  finally  becomes  elliptical  in  form.  This  is 
the  spore,  which  when  ripe  falls  from  its  attachment.  The  spores  germinate  promptly 
in  water  or  a nutrient  solution  by  pushing  out  one  or  more  threads  each.  These  threads 
when  supplied  with  nourishment  grow  rapidly  into  a much-branched  mycelium.  In 
a few  days  the  erect  spore-bearing  threads  begin  again  to  be  formed,  as  above  de- 
scribed. Well-nourished  specimens  growing  in  a moist  atmosjdiere  may,  after  the 
first  spore  cluster  has  been  formed,  put  out  a new  branch  from  the  fertile  thread  just 
below  the  cluster  of  spores.  This  thread  then  grows  to  a considerable  length  and 
then  develops  at  its  tip  a new  spore  cluster,  and  this  process  may  be  several  times 
repeated.  The  result  of  such  a course  of  development  is  to  produce  what  appear  to 
be  very  long,  fertile  threads,  with  spore  clusters  scattered  at  intervals  along  them. 

Instead  of  a spore  cluster  a thread  may  produce,  apparently  only  when  it  comes  in 
contact  with  some  solid  substance,  a compact  cellular  mass,  which  clings  closely  to 
the  surface  with  which  it  is  in  contact.  * * * 

Careful  examination  of  a quantity  of  material  has  failed  to  show  any  sclerotia, 
but  it  is  by  no  means  certain  that  they  may  not  be  formed  at  least  in  some  cases. 

In  its  development,  so  far  as  observed,  and  in  the  details  of  its  structure,  this 
fungus  appears  to  agree  with  the  form  known  as  Botrytis  (Polyactis)  vulgaris,  Fr.,  and 
is  with  little  doubt  the  conidial  stage  of  some  sclerotium-producing  Peziza  ( Sclero - 
tinia). 

Thorough  disinfection  of  the  greenhouse  and  careful  culture  of  the 
plants  will  very  largely  prevent  loss  from  rotting. 

Powdery  mildew  of  the  encumber  (pp.  222-226). — So  far  as  known  to 
the  author  the  first  announcement  of  this  disease  in  this  country  was 
made  in  Bulletin  No.  40  of  the  station  (E.  S.  B.,  vol.  hi,  p.  162).  Plants 
affected  with  the  disease  were  sent  to  the  station  by  J.  Fisher  of  Fitch- 
burg, Massachusetts,  and  L.  H.  Bailey  of  the  New  York  Cornell  Station. 

The  disease  ordinarily  appears  first  on  the  upper  surfaces  of  the  leaves  and  some- 
times on  the  stems  of  the  host  plants  in  the  form  of  small,  roundish  white  spots, 
which  have  the  peculiarly  powdery  appearance  which  has  given 'to  this  group  of 
fungi  their  name.  These  young  spots  suggest  the  effect  of  scattered  splashes  of  flour 
upon  the  plant.  Microscopic  study  shows  that  the  white  substance  consists  of  the 
threads  and  spores  of  the  parasite.  The  surface  of  the  host  plant  is  covered  by 
a close  layer  of  flattened  cells,  the  epidermis,  and  the  vegetative  threads  of  the  para- 
site develop  close  to  this  outer  surface.  * * * 

The  superficial  threads  grow  and  branch  freely  and  soon  begin  to  send  up  erect, 
vertical  threads,  from  which,  after  they  have  reached  a certain  length,  spores  are 
formed  by  the  cutting  off  of  the  tip  and  of  successively  lower  portions  by  consecu- 
tively formed  cell  walls.  Each  oblong  segment  becomes  in  its  turn  rounded  off  at 
the  angles  and  somewhat  enlarged  at  the  middle  and  then  falls  from  its  support 
ready  for  germination.  On  a well-developed  thread  one  may  thus  see  a chain  of 
spores  in  all  stages  of  development.  These  spores  may  vary  considerably  in  size  in 
specimens  from  the  same  source;  but  they  do  not  usually,  if  ever,  differ  so  widely 
as  do  those  from  Dr.  Fisher’s  and  Prof.  Bailey’s  specimens.  Between  the  two  there 
is  a considerable  difference  in  form  as  well  as  in  size,  which  may  point  to  a specific 
difference  in  the  parasites  from  the  two  sources.  * * *■ 

These  spores  when  fully  ripe  germinate  readily  in  water,  but  do  not  develop  far. 
Each  gives  rise  to  a germ  tube,  usually  near  one  of  the  original  corners  of  the  spore; 
but  this  tube  rarely  reaches  a length  greater  than  twice  the  short  diameter  of  the 
spore.  On  nutrient  gelatin  prepared  with  an  infusion  either  of  prunes  or  cucum- 
ber leaves,  the  spores  will  develop  no  farther  than  in  water  ; but  in  a drop  of  water 
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on  the  surface  of  a living  encumber  leaf  they  send  a branch  of  the  germ  tube  down- 
ward, as  a liaustoriuin,  into  the  underlying  epidermal  cell,  and  then  grow  and  branch 
freely,  until  a considerable  mycelium,  forming  a spot  upon  the  leaf,  is  developed. 
From  the  readiness  with  which  the  leaf  and  stem  and  all  succulent  parts  of  the  plant 
are  attacked  in  this  way,  the  disease  spreads  rapidly  or  may  be  artificially  commu- 
nicated to  healthy  plants.  * * * It  has  been  known  as  the  variety  Cucurbitarum 

of  Oidiuni  erysiphoides,  Fries,  which  embraces  various  undetermined  summer-spore 
stages  of  this  group.  But  during  last  December  on  several  of  the  leaves  of  cucum- 
ber plants  on  which  the  disease  had  been  allowed  for  six  weeks  to  run  its  course  and 
which  were  covered  by  the  summer  spores  of  the  fungus,  there  appeared  smoky  spots 
perhaps  half  an  inch  in  diameter.  On  these  spots  were  seen  the  young  yellow  and 
brown  spore  fruits  or  perithecia  of  the  winter  stage.  These  soon  reached  maturity 
and  furnished  the  means  for  specific  identification  of  the  parasite.  The  dark-brown 
ripe  perithecia  are  provided  with  irregular  brownish  appendages  around  their  bases, 
and  contain  several  spore  sacs  each.  Each  spore  sac  contains  typically  and  most 
commonly  two  spores,  but  this  number  is  often  reduced  to  one  and  less  often  rises  to 
three  or  even  four.  A careful  comparison  of  this  fungus  with  the  described  species 
of  the  genus  Erysiphe,  to  which  it  plainly  belongs,  shows  it  to  agree  in  all  essential 
details  of  structure,  perithecia,  haustoria,  etc.,  with  E.  cichoracearum  DC.  * * * 

Prof.  Bailey  and  Dr.  Fisher,  as  well  as  the  writer,  have  found  that  this  dis- 
ease may  be  kept  in  check  in  the  greenhouse  by  spraying  the  plants  as  often  as 
is  necessary  with  a solution  of  sulphide  of  potassium  (liver  of  sulphur)  in  water, 
an  ounce  of  the  sulphide  to  4 gallons  of  water.  A stronger  solution  injures  the 
plants  and  fruits.  Spraying  with  the  ammoniacal  carbonate  of  copper  has  been 
found  even  more  effective.  But  Prof.  Bailey  finds  more  effective  than  either  exposure 
to  sulphur  vapor.  This  is  accomplished  by  closing  the  house  as  tight  as  possible 
for  half  an  hour  or  an  hour  at  a time,  while  it  is  filled  by  the  vapor  arising  from  a 
vessel  of  sulphur  kept  a little  above  the  melting  point  on  a small  oil  stove.  The 
vessel  should  be  porcelain-lined  to  protect  the  iron  from  the  action  of  the  sulphur. 
This  vapor  appears  to  be  harmless  to  the  host  plants,  while  fatal  to  surface  parasites 
like  the  powdery  mildews. 

Miscellaneous  notes  (pp.  226-235). — A brief  account  is  given  of  obser- 
vations on  a disease  of  tbe  potato  plants,  caused  by  a fungus  appar- 
ently belonging  to  tbe  genus  Macrosporium. 

An  undetermined  disease  of  cucumbers  was  also  studied  by  tbe  author 
from  specimens  sent  from  Fitcliburg,  Massachusetts. 

This  disease  is  characterized  by  a dwarfed  and  stunted  appearance  of  the  shoots 
attacked.  The  young  fruits  become  deformed  and  distorted,  and  some  of  the  leaves 
which  reach  a considerable  size,  perhaps  because  they  are  attacked  late,  turn  yellow 
and  die.  Sometimes  a plant  will  push  out  a new  and  vigorous  shoot  which  may 
grow  for  a time,  but  sooner  or  later  is  pretty  sure  to  succumb.  Over  the  lower 
surface  of  these  yellow  leaves  may  be  seen  on  close  examination,  a delicate,  white, 
glairy  film,  which  recalls  by  its  appearance  a very  thin,  dried  streak  of  some  albu- 
minous substance.  Microscopic  study  of  this  film  shows  it  to  be  a web  of  very  fine 
interlacing  fungus  threads,  closely  adherent  to  the  surface  of  the  leaf.  No  spore 
formation  was  ever  observed  on  the  leaves  as  they  come  from  the  forcing  house;  but 
when  afresh  leaf,  covered  with  a well-developed  film,  was  placed  in  a moist  chamber 
the  threads  gave  rise  in  two  or  three  days  to  numerous  short,  erect  stalks,  irregu- 
larly scattered  along  their  sides.  These  stalks  taper  somewhat  toward  their  tips, 
which  are  rounded  or  slightly  knobbed,  and  bear  the  elliptical  or  rather  kidney- 
shaped spores  of  the  fungus.  These  spores  when  placed  in  water  swell  up  by 
absorption  of  water  until  they  become  nearly  or  quite  spherical  in  form,  and  then 
germinate  by  extending  a germ  tube  nearly  as  large  as  the  average  of  the  vegetative 
filaments  of  the  fuugus. 
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Brief  notes  are  also  given  on  three  kinds  of  fungi  attacking  winter 
rye  ( Urocystis  occulta , Puccinia rubigo-vera,  and  Gladosporiumherbarum ), 
club  root  of  cabbages  ( Plasmodioplwra  brassicce ),  blights  of  celery  (Ger- 
cospora apii  and*  a form  of  8eptoria),  two  clover  fungi,  ( Uromyces  trifolii 
and  Polythrincium  trifolii ),  a fish  hatchery  fungus  ( Adilya  racemosa ), 
rust  of  poplars  (Melampsora  populina ),  and  anthracnose  of  chestnuts 
(Mar sonia  ochroleuca).  Studies  on  black  knot  of  the  plum  are  in  prog- 
ress. 

Preventive  treatment  of  fungous  diseases  (pp.  235-248). — General  direc- 
tions are  given  for  the  prevention  of  diseases  of  plants  by  hygienic 
treatment  and  by  the  use  of  fungicides.  The  methods  of  preparation 
and  use  of  various  fungicides  are  described.  Smuts  of  oats,  barley, 
wheat,  rye,  and  corn  are  briefly  described,  with  illustrations,  and  di- 
rections for  their  treatment  are  given. 

Notes  on  fungi,  T.  A.  Williams  ( South  Dakota  8ta.  Bui.  Wo.  29 , 
Dec.,  1891 , pp.  29-52). 

Synopsis. — General  statements  are  made  regarding  the  nature  and  treatment  of 
fungous  diseases  of  plants,  and  directions  are  given  for  treating  the  seed  of  grain 
with  hot  water  and  with  potassium  sulphide.  There  are  also  brief  notes  on 
species  of  fungi  more  or  less  prevalent  at  the  station. 

The  fungi  more  or  less  fire  valent  at  the  station  include  the  following 
species:  (1)  Fungi  injurious  to  useful  plants — Peronospora  artlmri,  P. 
violce , Podosphcera  tridactyla , iSphcerothecapannosa,  8.  mors-uvce , Micro- 
splicera  alni,  Erysiphe  communis , 8phceria  ulmce,  Phyllachora  graminis, 
Plowrightia  morbosa , Bhytisma  acerinum,  TJromyces  trifolii , Melampsora 
farinosa,  M.  populina,  Puccinia  coronata,  P.  graminis,  P.  pruni,  P. 
stipce,  P.  violce , EEcidium  fraxini,  EE.  grossularice , Uredo  cceoma-nitens, 
Ustilago  avence,  U.  hyphodytes,  U.  maydis,  U.  nuda,  U.  tritici,  Vermicu- 
\aria  denudata,  Stegonospora  spinacece,  Septoria  pruni,  8.  ribes,  8.  rubi, 
Piggotia  fraxini,  Oidium  erysiplioides,  Ramularia  armor acice,  B.  tulasnei, 
Scoletotrichum  maculicola,  Cercospora  beticola,  G.  circumscissa,  Cerato- 
pborum  ulmicolum ; (2)  fungi  injurious  to  weeds — Pmpusa  muscce,  Pero- 
nospora cyparissice,  P.  leptosperma,  Sclerospora  graminicola , Plasmo- 
para  halstedii,  Cystopus  bliti,  C.  candidus,  C.  portulacce,  G.  tragopogonis, 
Erysiplie  euphorbice , Uromyces  polygoni,  U.  rudbeckice,  Puccinia  convol- 
vuli, P.  emaculata,  P.  helianthi,  P.  polygoni,  P.  prenanthis , P.  taraxaci 
P.  xanthii,  Phragmidium  speciosum,  P.  subcorticum,  PEcidium  apocyni,  /E. 
compositarum , EE.  euphorbice,  EE.  jamesianum,  EE.  urticce , EE.  verbence , 
Ustilago  panici-miliacei,  Entyloma  physalidis,  Septoria  asclepiadicola,  8. 
atriplices,  8.  erigerontis,  8.  lactucicola,  8.  polygonorum,  8.  rudbeckice, 
Qvularia  obligua,  Ramularia  arvensis,  Gercospora  avicularis,  G.  clavata, 
G.  zizice ; (3  ) fungi  injurious  both  to  useful  plants  and  weeds — Perono- 
spora effusa,  P.  parasitica,  Glaviceps  purpurea,  Puccinia  menthce,  Goleo- 
sporium  solidaginis,  G.  sonchi,  Septoria  cenotherce,  Pericularia  grisea, 
Gercospora  rosicola. 
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Report  on  fungous  diseases  of  plants,  B.  D.  Halsted  (New  Jer- 
sey Stas.  Report  for  1891 , pp.  233-340 , figs.  24). 

Synopsis. — General  notes  on  fungous  diseases  of  plants  and  their  treatment,  and  notes 
on  observations  and  experiments  by  the  author  on  eleven  species  of  Pei'onosporce, 
diseases  of  celery,  soil  and  black  rots  of  sweet  potatoes,  raspberry  anthracnose, 
tomato  blight,  diseases  of  the  eggplant,  anthracnose  of  the  bean,  a disease  of 
Limabeans,  germination  tests  of  Monilia  fructigena,  causes  of  damping  off, anthrac- 
nose of  variegated  plants,  fungous  diseases  of  various  plants,  and  nematodes  as 
enemies  to  plants. 

General  notes  on  fungi  (pp.  235-246). — A brief  historical  statement 
regarding  studies  on  fungi,  and  short  notes  on  a number  of  species  of 
fungi  common  on  wild  and  cultivated  plants. 

Notes  on  Peronosporw  (pp.  247-249). — Brief  notes  on  observations  by 
the  author  on  the  following  species : Potato  rot  (Phytophthora  infestans ), 
grape  mildew  ( Plasmopara  viticola ),  P.  pygmcea , geranium  mildew  (P. 
geranii ),  lettuce  mildew  ( Premia  lactucce ),  crucifer  mildew  ( Peronospora 
parasitica ),  cucumber  mildew  (P.  cubensis ),  five-finger  mildew  (P  poten- 
tillce ),  sweet  potato  mold  ( Cystopus  ipomeece-panduratce ),  white  mold 
( C . Candidas ),  and  purslane  mold  (C.  portulacce). 

Some  fungous  diseases  of  celery  (pp.  250-259). — This  article  is  reprinted 
from  Special  Bulletin  Q of  the  station  (E.  S.  B.,  vol.  m,  p.  884). 

Field  experiments  with  soil  and  blacJc  rots  of  sweet  potatoes  (pp.  260- 
266). — A condensed  account  of  experiments  reported  in  detail  in  Special 
Bulletin  M of  the  station  (E.  S.  B.,  vol.  hi,  p.  703). 

Field  experiments  with  raspberry  anthracnose  (pp.  266,  267). — A brief 
account  of  experiments  in  which  raspberries  were  sprayed  with  Bor- 
deaux mixture,  carbonate  of  copper  and  carbonate  of  ammonia,  and 
carbonate  of  copper  or  sulphate  of  potassium.  The  results  were  nega- 
tive. 

An  investigation  of  tomato  blight  (pp.  267-276). — A report  of  investi- 
gations by  the  author  under  direction  of  the  Mississippi  Station,  which 
Avas  also  given  in  Bulletin  No.  19  of  the  Mississippi  Station  (E.  S.  B., 
vol.  hi,  p.  702). 

Some  fungous  diseases  of  the  eggplant  (pp.  277-283). — Illustrated  notes 
on  observations  by  the  author  on  seedling  stem  blight  ( Phoma  solani)7 
leaf  spot  ( Phyllosticta  liortorum ),  anthracnose  ( Gloeosporium  melongence ), 
and  stem  rot  ( Nectria  ipomoece). 

Seedling  stem  blight  is  caused  by  a minute  fungus  which  produces 
black  specks  embedded  in  the  substance  of  the  diseased  portion  of  the 
plant. 

Anthracnose  u produces  a shallow  pit  in  the  surface  of  the  fruit  upon 
which  soon  appear  minute  blotches  tinged  with  pink.”  This  disease 
has  as  yet  been  found  only  occasionally  upon  the  eggplant. 

Stem  rot  of  the  eggplant  has  been  shown  by  the  author  to  be  due 
to  a species  of  nectria  which  has  also  been  found  upon  the  sweet  potato. 
‘‘The  nectria  in  question  is  closely  related  to  Warliclfis  Nectria  vandce, 
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described  in  Botanische  Zeitung , July  23,  1886,  which  is  also  a root  dis- 
ease, and  quite  destructive  to  an  orcliid  {Vanda  suavis ).” 

Anthracnose  of  the  lean  (pp.  284-287). — Observations  are  reported 
which  showed  that  suck  beans  as  are  commonly  used  for  seed  “may 
not  only  be  infested  with  the  anthracnose,  but  still  more,  are  bearing 
spores  upon  the  inner  surface  of  the  cotyledons,  where  by  the  natural 
shrinking  of  the  seed  a considerable  cavity  is  often  produced.” 

The  fact  that  such  seed  produced  diseased  plants  was  determined  by 
means  of  box  experiments.  Tests  showed  that  the  seeds  could  be  freed 
from  anthracnose  by  soaking  “for  one  hour  in  a solution  of  3 ounces  of 
carbonate  of  copper  and  1 quart  of  ammonia  to  4.5  gallons  of  water.” 

A disease  of  Lima  beans  (p.  287). — A species  of  Phyllosticta  was  found 
not  only  to  form  spots  on  the  leaves  and  pods  of  Lima  beans,  but  also 
to  cause  the  seeds  to  decay  when  planted. 

Germination  tests  of  Monilia  fructigena  (pp.  288-290). 

During  the  middle  of  last  May  the  writer  brought  a quantity  of  the  cherry  rot 
fungus  (Monilia  fructigena,  Pers.)  from  Mississippi,  where  he  gathered  it  upon  the 
excrescences  of  a wild  plum  caused  by  Taphrina  pruni,  Tul.  At  that  time  the  culti- 
vated cherries  in  New  Jersey  were  about  the  size  of  peas,  and  limbs  bearing  the 
fruit  were  placed  in  tall  glass  dishes  containing  water  and  covered  with  high  bell 
jars.  The  fruit  of  one  jar  was  inoculated  with  the  Mississippi  monilia,  and  after 
forty-eight  hours  there  was  a fine  supply  of  the  fungus  covering  the  fruit,  while  the 
corresponding  jar  with  fruit  untreated  in  due  time  ripened  the  cherries  free  from 
the  decay. 

It  is  with  this  out-of-season  laboratory  supply  of  monilia  that  the  following  ex- 
periments were  made.  It  was  soon  determined  that  the  monilia  spores  were  partic- 
ularly well  adapted  for  the  study  of  germination.  In  distilled  water  at  ordinary 
temperatures  they  quickly  send  out  the  single  germ  tube,  and  nearly  always  at  one 
side  of  the  oval  hyaline  spore.  It  requires  from  one  to  two  hours  for  the  production 
of  a tube  of  a length  exceeding  that  of  the  spore.  In  some  cases  after  five  hours  the 
tube  was  five  to  ten  times  the  diameter  of  the  spore.  Inoculations  were  easily  made 
upon  green  and  ripe  tomatoes  and  various  other  vegetable  substances,  all  demon- 
strating that  this  species  of  fungus  is  not  confined  to  the  stone  fruits,  where,  how- 
ever, it  does  its  greatest  damage,  but  will  grow  upon  a wide  range  of  organic  com- 
pounds. Comparative  tests  were,  however,  made  in  pure  cherry  juice  and  that  of 
tomato  for  example,  and  it  was  shown  that  the  rate  of  development  was  about  three 
times  as  fast  upon  cherry  as  upon  tomato  juice.  Comparative  tests  were  also  made 
between  spores  in  pure  water  and  those  in  cherry  juice.  While  they  grew  well  in  the 
distilled  water  the  rate  was  greatly  augmented  by  the  cherry  juice,  and  in  forty 
hours  there  was  a fine  crop  of  spores,  borne  upon  stalks,  rising  above  the  cherry 
juice,  while  no  spores  had  been  produced  in  the  glass-slip  well  containing  only  the 
water. 

Of  more  interest  were  the  results  obtained  by  testing  the  action  of  fungicides. 
The  substance  tested  was  the  ammoniacal  carbonate  of  copper  compound,  of  vari- 
ous strengths,  beginning  with  the  strongest,  that  is,  3 ounces  of  the  carbonate 
of  copper  to  1 quart  of  ammonia.  By  this  the  spores  were  killed,  as  also  by  the  half, 
fifth,  and  twentieth  strength.  An  extreme  dilution  was  then  substituted,  namely, 
a 1 per  cent  strength  of  the  fungicide  as  used  for  spraying  grapes,  etc.,  that  is,  one 
part  of  the  ordinary  vineyard  strength  was  added  to  ninety-nine  of  pure  water, 
which  gave  a liquid  that  contained  so  little  of  copper  as  to  require  a most  delicate 
chemical  test  to  detect  its  presence.  In  such  a solution  the  spores  would  not  germinate, 
but  after  several  days,  when  the  spores  were  washed  five  times  and  placed  in  pure 
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water,  they  grew  slowly.  In  order  to  carry  the  tests  a step  farther,  slides  with  i>it  cells 
were  arranged  with  pure  water  in  each,  hut  into  alternate  ones  a small  bit  of  pol- 
ished copper  foil  was  dropped,  the  piece  being  in  area  equal  to  that  of  the  lead  at 
the  end  of  a Faber  pencil.  That  the  presence  of  this  minute  amount  of  metallic 
copper  should  prevent  the  germination  of  the  spores  was  surprising  and  only  after 
many  trials  was  the  fact  accepted.  In  only  one  case  in  a score  or  more  was  any 
spores  with  the  copper  found  with  tubes,  and  in  this  they  had  probably  formed 
before  the  sowing  was  made.  In  no  instance  was  there  any  failure  of  the  spores  to 
grow  in  the  check  cells  with  pure  water  only.  That  there  might  be  no  chance  of 
any  oxide  of  copper  or  other  soluble  compound  being  present,  the  foil  was  thoroughly 
scoured  and  rubbed  to  a bright  polish.  After  the  bit  of  copper  was  removed  and 
the  water  changed  the  spores  would  sometimes  germinate,  the  degree  of  activity 
depending  somewhat  upon  the  length  of  time  they  had  been  held  in  check.  * * * 

Since  the  above  was  written  opportunity  has  offered  to  test  the  spores  of  a species 
of  Fusarium  and  those  of  Cercospora  apii  (the  celery  blight)  both  of  which  germinate 
with  remarkable  rapidity  in  water.  When  surrounded  with  their  congenial  food, 
that  is,  an  extract  of  the  host  plant,  the  rate  over  that  of  pure  water  is  augmented 
many  times.  When  copper  is  added  to  the  water  the  spores  fail  to  germinate,  or  in 
short  the  results  are  the  same  as  those  reported  for  monilia. 

, Similar  experiments  have  been  made  with  metallic  zinc,  but  even  when  the  spores 
were  literally  surrounded  by  the  granulated  metal  they  grew  with  vigor.  A pow- 
dered form  of  metallic  zinc  was  also  used,  and  even  in  abundance  had  no  retarding 
effect. 

Damping  off  (pp.  290-293). — A brief  discussion  of  the  causes  of  what 
is  called  “damping  off” — a term  used  to  describe  diseases  of  plants 
due  to  a number  of  different  species  of  fungi. 

Notes  on  anthracnose  of  variegated  plants  (pp.  293,  294). — An  account 
of  observations  by  tbe  author  on  an  anthracnose  found  on  Aspidistra 
lurida , var.  variegata , and  on  Funkia  undulata , var.  variegata. 

The  spores  of  this  species  were  large,  20-28  by  3-5  ju , and  crescent-shaped,  while 
the  setse  were  few,  almost  black,  long,  and  sharp-pointed.  Sterilized  petioles  of  the 
Aspidistra  leaves  in  test  tubes  were  sown  with  the  spores  and  a fungus  was  readily 
produced  in  great  abundance.  In  like  manner  the  fungus  developed  with  satisfactory 
rapidity  upon  slant  agar-agar  tubes,  producing  the  spores  in  seeming  clusters  upon 
the  tips  of  the  threads,  due  to  the  fact  that  the  spores  were  pushed  to  one  side  by 
those  afterwards  formed.  In  the  germination  of  the  spores  there  was  usually  formed 
first  of  all  a dark  body  from  which  later  a hyaline  thread  might  or  might  not  grow. 

The  name  Colletotrichum  omnivorum,  is  proposed  for  tliis  species  by 
tbe  author. 

Other  fungi  affecting  variegated  plants  (pp.  294,  295). — A list  of  33  gen* 
era  of  plants  and  of  fungi  found  on  each. 

Fungous  diseases  of  various  plants  (pp.  296-304). — Hotes  on  diseases  of 
lupines,  hollyhocks,  chrysanthemums,  orchids,  hydrangeas,  nasturtiums, 
violets,  pansies,  carnations,  and  roses. 

A blue  mildew  (Fenicillium  glaucum)  was  observed  on  the  roots  of 
lupines  growing  at  the  Louisiana  Station.  Thus  far  this  disease  has 
not  been  found  on  lupines  in  Hew  Jersey,  but  another  fungous  trouble 
has  been  discovered  and  is  being  studied. 

Besides  the  diseases  of  the  hollyhock  mentioned  in  the  Annual  Ke- 
port  of  the  station  for  1890  (E.  S.  B.,  vol.  ill,  p.  307),  a second  form  of 
leaf  spot  ( Fhyllosticta  althceina)  has  been  observed. 
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The  blight  prevalent  on  the  leaves  of  chrysanthemums  was  found  to 
be  due  to  a species  of  Septoria. 

A disease  of  orchids  was  found  to  be  due  to  a species  of  Glceosporium , 
which  did  not  appear  to  be  G.  cinctum  as  its  spores  were  twice  as  long 
as  those  of  that  species  and  not  curved. 

A blight  due  to  Phyllosticta  hydrangeas  has  been  observed  on  hy- 
drangeas. u The  fungus  is  spread  by  innumerable  spores  which  are 
borne  in  minute  pimples  that  nearly  cover  the  brown  patches  of  the 
leaf.” 

The  foliage  of  the  nasturtium  was  injured  by  a species  of  Alter naria. 
A form  of  anthracnose  was  also  observed  on  plants  of  this  kind. 

An  investigation  of  diseases  of  violets  has  been  made  and  will  be 
reported  in  a future  bulletin  of  the  station.  The  following  diseases  are 
mentioned : Phyllosticta  violas , Marsonia  violas , Gercospora  violas , Ascohyta 
violas , Colleto trichum  sp.,  Glceosporium  sp.,  Peronospora  violeas , and  Zy- 
godesmus  albidus. 

u Outside  of  fungi,  the  red  spider  has  been  observed  as  doing  consid- 
erable damage,  but  worse  than  this  are  the  gall  worms,  mentioned  in 
the  last  report  (1890),  which  are  responsible  for  much  mischief  done, 
but  being  out  of  sight  are  not  easily  detected.” 

Carnations  have  been  found  to  suffer  from  the  attacks  of  Septoria 
dianthi , a species  of  Colletotrichum , and  a rust  ( Uromyces  caryophyl- 
linus).  Sulphide  of  potassium  0.5  ounce  to  1 gallon  of  water  has  been 
successfully  used  to  prevent  blight  in  a large  greenhouse  devoted  to 
carnations. 

Notes  on  treatment  for  fungi  (pp.  304-310). — Practical  suggestions 
regarding  the  treatment  of  various  fungous  diseases  are  collated  in  this 
article  from  reports  in  the  publications  of  this  Department  and  the 
stations,  as  follows: 


Name  of  disease. 


Publication. 


Experiment 
Station  Record. 


Spot  disease  of  cherry  and  currant  ( Cylindro - 
spovium  padi) . 

Pear  and  quince  leaf  blight  ( Entomosporium 
maculatum) . 

Apple  rust 

Peach  blight 

Anthracnose  of  the  raspberry  ( Gloeosporium 
venetum). 

Lettuce  rot 

Potato  scab 

Potato  rot  ( Phytophthora  ivfestans) 

Clover  rust  ( TJromyces  trifolii ) 


Smuts 


Iowa  Station  Bulletin  No.  13 

Delaware  Station  Bulletin  No.  13  ..... 

Connecticut  State  Station  Bulletin 
No.  J07. 

Journal  of  Mycology,  vol.  vR,  p.  36. . . 
Ohio  Station  Bulletin  vol.  iv,  No.  6 . . . 

Massachusetts  State  Station  Bulletin 
No.  40. 

North  Dakota  Station  Bulletin  No.  4. . 

Vermont  Station  Bulletin  No.  24  

New  York  Cornell  Station  Bulletin 
No.  24. 

Kansas  Station  Bulletin  No.  15 

Indiana  Station  Bulletin  No.  35  

Ohio  Station  Bulletin  vol.  iv,  No.  4 . . . 


Vol.  in,  p.  217. 


Vol.  ii,  p.  711. 

Vol.  hi,  p.  327. 
Vol.  in,  p.  411. 

Vol.  in,  p.  162. 

Vol.  Ill,  p.  619. 
Vol.  hi,  p.  101. 
Vol.  II,  p.  421. 

Vol.  II,  p.  638. 
Vol.  II,  p.  637. 
Vol.  Ill,  p.  243. 


Nematodes  as  enemies  to  plants  (pp.  310-313). — In  addition  to  those 
plants  mentioned  in  the  Annual  Deport  of  the  station  for  1890  as  being 
injured  by  nematodes,  the  following  kinds  were  found  to  suffer  from  the 
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same  trouble  in  1891 : Begonias,  pelargoniums,  salvias,  zinnias,  moon* 
flowers,  and  ferns. 

Fungi  affecting  truck  and  garden  crops,  Gf.  McCarthy  (North 
Carolina  Sta.  Bui.  No.  § 4 , Apr.  21 , 1892 , pp.  25 , figs.  9). — Tlie  nature  of 
fungi  and  the  means  for  their  repression  are  briefly  discussed.  Formu- 
las are  given  for  fungicides,  and  spraying  apparatus  is  described  and 
illustrated.  Suggestions  are  given  for  the  treatment  of  vegetables  for 
the  fungous  diseases  named  in  the  list  given  below: 

Beans  for  pod  blight  ( Gloeosporium  Imdemuthianum)  and  leaf  spot 
( Uromyces  appendiculatus ),  cabbages  for  blight  ( Peronospora  brassicce 
and  Cystopus  Candidas)  and  club  root  (Plasmodiophora  brassicce ),  celery 
for  blight  ( Cercospora  apii ),  melons  for  blight,  potatoes  for  rot  ( Phy * 
tophthora  infestans ),  sweet  potatoes  for  black  rot,  strawberries  for  leaf 
rust,  and  tomatoes  for  rot  (Macrosporium  tomato  and  Cladosporum  ful- 
rum). 

Black  knot  of  plum  and  cherry  (New  York  State  Sta . Bal.  No.  40 , 
n.  ser .,  Mar.,  1892 , pp.  25-34 , figs.  7).— Statements  regarding  the  his* 
tory  and  prevalence  of  Plowrightia  morbosa  in  New  York  and  an  illus- 
trated description  of  this  fungus,  with  suggestions  as  to  its  repression. 

Treatment  of  diseases  of  the  grape,  W.  B.  Alwood  ( Virginia  Sta. 
Bui.  No.  15,  Apr .,  1892,  pp.  31-43). — Summarized,  statements  regard- 
ing the  preparation,  cost,  and  use  of  fungicides  for  the  black  rot  and 
other  diseases  of  the  grape.  The  following  formula  for  Bordeaux  mix- 
ture has  been  tested  with  good  results  in  the  work  of  the  station : Cop- 
per sulphate  2 pounds,  lime  (fresh)  2.5  pounds,  water  25  gallons. 
Another  pHparation,  in  which  carbonate  of  soda  2.5  pounds  was  sub- 
stituted for  the  lime,  has  proved  satisfactory.  The  cost  of  either  of 
these  fungicides  is  calculated  to  be  9 cents  per  25  gallons.  Analyses 
by  the  station  chemist  confirm  the  results  obtained  elsewhere  in  show- 
ing that  sprayed  fruit  is  not  unwholesome. 

Analyses  of  sprayed  grapes  (New  York  State  Sta.  Bui.  No.  41 , n. 
ser .,  Apr.,  1892 , pp.  56-58). — Analyses  of  grapes  from  a vineyard  at 
Marlboro,  New  York,  which  had  been  sprayed  with  copper  compounds. 
The  amount  of  copper  found  on  the  berries  averaged  grain  per 
pound  of  fruit,  and  on  the  stem  grain  per  pound  of  fruit  and 
stems.  aTo  get  an  amount  of  copper  that  Avould  be  regarded  as  serious 
if  taken  at  one  dose,  one  would  need  to  eat  not  less  than  3,000  pounds 
of  grapes,  skins  included,  or  not  less  than  5,000  pounds  including  ber- 
ries and  stems.’7 

Spraying  with  fungicides  for  potato  blight  (New  York  State  Sta. 
Bui.  No.  41,  n.  ser.,  Apr.,  1892 , pp.  44-46). — Notes  and  tabulated  data 
for  an  experiment  in  which  White  Star  potatoes  were  sprayed  with 
Bordeaux  mixture  and  ammoniacal  carbonate  of  copper.  Both  fun- 
gicides were  effective,  but  on  the  whole  the  Bordeaux  mixture  was  the 
most  satisfactory. 

Analyses  of  copper  compounds  (New  York  State  Sta.  Bui.  No.  41, 
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n.  ser.,  Apr.,  1892,  pp.  47-56). — A report  on  analyses  of  copper  sulphate 
in  three  different  forms,  copper  carbonate  in  two  forms,  Copperdine 
(dry  and  in  solution),  and  “ prepared  Bordeaux  mixture.”  The  results 
showed  the  necessity  for  care  in  the  purchase  of  such  compounds  and 
that  home  mixing  is  likely  to  be  relatively  economical. 


ENTOMOLOGY. 

Report  of  entomologist  of  New  Jersey  Stations,  J.  B.  Smith 

(New  Jersey  Stas . Report  for  1891,  pp.  341-426 , figs.  23). 

Synopsis. — This  contains  a general  review  of  the  work  of  tire  year,  and  notes  on  tlie 
rose  cliafer,  insects  injurious  to  the  blackberry,  squash  borer,  corn  bill  bug, 
pear  midge,  cranberry  grasshoppers,  Angoumois  grain  moth,  and  plum  curculio ; 
there  is  also  an  article  on  farm  practice  ta  control  insect  injury. 

The  rose  chafer  (pp.  350-372). — Notes  on  Macrodactylus  suhspinosus 
reprinted  from  Bulletin  No.  82  of  the  station  (E.  S.  B.,  vol.  in,  p.  169). 

Insects  injurious  to  the  blackberry  (pp.  372-385). — A reprint  of  Special 
Bulletin  N of  the  station  (E.  S.  R.,  vol.  hi,  p.  705). 

The  squash  borer  (pp.  385-394). — In  the  Annual  Report  of  the  station 
for  1890  (E.  S.  R.,  vol.  in,  p.  309)  information  was  given  regarding  the 
squash  borer  (Melittia  ceto).  The  present  report  contains  an  account 
of  observations  made  in  1891  with  a view  to  finding  a means  of  repress- 
ing this  pest.  June  26  the  eggs  of  the  borer  were  observed  on  the 
vines  of  Hubbard  squashes.  At  first  the  eggs  were  laid  very  close  to 
the  surface  of  the  ground,  but  later  in  the  season  further  along  at  the 
joints,  6 or  8 feet  from  the  base.  u Under  the  microscope  the  eggs 
show  a very  finely  sliagreened  surface  with  slightly  raised  lines  forming 
hexagonal  figures.  The  shell  is  thick  and  chitinous,  but  very  brittle 
and  readily  broken.” 

Treating  the  eggs  with  kerosene  emulsion  did  not  prevent  the  devel- 
opment of  the  larvae.  July  2 the  author  again  examined  the  vines. 

None  of  tbe  eggs  were  yet  batched  and  they  were  in  still  greater  number  than 
before.  On  eleven  hills  of  Hubbard  squashes,  rubbed  the  stem  on  all  sides  with 
thumb  and  finger  from  the  surface  to  and  around  the  base  of  the  first  large  leaf, 
using  a little  earth  to  get  a rougher  friction,  which  would  be  more  certain  also  to 
get  into  crevices  or  hollows  where  eggs  might  be  concealed.  The  object  was  of 
course  to  crush  the  eggs,  and  this  was  thoroughly  accomplished  in  almost  every 
case.  The  rubbing  extended  to  a little  below  the  surface,  and  the  work  was  quickly 
and  easily  done.  On  another  hill  the  plants  were  carefully  removed  and  all  the 
eggs  were  separately  crushed.  The  plants  were  at  once  reset;  but  though  there 
was  a slight  rain  at  the  time  and  the  plants  were  watered  next  day,  they  did  not 
start  again  for  a long  time  and  never  amounted  to  anything.  * * * 

On  July  7 I found  the  moths  still  flying.  Three  specimens  were  taken,  evidently 
fresh  and  probably  recently  out  of  the  pupa.  On  the  tenth  I examined  several  of  the 
vines  and  found  more  eggs,  one  of  them  just  hatched.  The  latter  had  evidently 
escaped  the  rubbing;  the  others  were  probably  later  and  were  somewhat  further 
from  the  base.  On  the  eleventh  the  last  eggs  in  my  possession  hatched,  giving  a 
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period  for  this  stage  of  about  fifteen  day&,  assuming  that  of  those  collected  by  me 
on  June  25  some  had  been  laid  on  that  day  and  that  those  had  been  the  last  to  hatch. 
None  of  the  eggs  had  a period  of  less  than  ten  days,  and  assuming  fifteen  days  to  be 
normal  those  that  first  hatched  must  have  been  laid  about  June  20.  It  will  be  safe 
to  say,  I think,  that  the  moths  begin  to  make  their  appearance  about  June  18  and 
continuo  to  about  the  same  date  in  July.  None  were  observed  in  Mr.  Marshall’s 
patch  after  July  10,  but  I had  caught  several,  and  I have  been  informed  by  entomol- 
ogists that  they  had  taken  the  species  as  late  as  the  twentieth.  Dr.  D.  S.  Kellicott  of 
the  State  University  at  Columbus,  Ohio,  informed  me  that  he  captured  an  apparently 
fresh  specimen  the  latter  part  of  August.  This  indicates  a double  brood,  and  does 
not  agree  with  the  general  habit  of  the  insect  in  New  Jersey.  These  observations 
would  extend  the  period  of  hatching  from  July  6 to  July  30  at  least  and  probably 
to  August  5,  and  would  make  a difference  of  about  a month  between  the  oldest  and 
youngest  larva.  This  is  borne  out  by  what  is  observed  in  the  vines. 

Before  the  middle  of  July  the  squash  vines  were  rubbed  a second  time 
and  covered  at  the  joints  to  facilitate  rooting.  The  experiment  tvas  so 
far  successful  that  the  vines  grew  to  large  size  and  produced  an  abun- 
dant crop. 

“ Two  points  may  be  considered  proved,  (1)  that  rubbing  the  stem 
of  the  vines  from  base  to  and  around  the  first  large  leaf  will  destroy 
the  early -laid  eggs ; (2)  that  the  vine  is  able  to  maintain  its  own  vigor 
and  mature  fruit  from  joint  roots  even  where  it  is  entirely  severed  at  the 
base.” 

The  corn  hill  hug  (pp.  394-396). — Brief  notes  on  injuries  by  Sphenopho - 
rus  sculptilis  at  various  places  in  New  Jersey  and  suggestions  as  to 
remedies. 

The  pear  midge  (pp.  397-402). — Notes  on  the  life  history,  migration, 
and  treatment  of  Diplosis  pyrivora . which  seems  to  be  spreading  rap- 
idly in  New  Jersey. 

Cranberry  grasshoppers  (pp.  402-405). — In  view  of  the  fact  that  cran- 
berry growers  are  very  positive  that  grasshoppers  and  crickets  are 
injurious  to  cranberries,  the  author  gives  a brief  account  of  the  life 
history  of  the  red-legged  grasshopper  ( Melanoplus  femur -ruhrum)  and 
the  differential  grasshopper  (M.  differ entialis),  with  suggestions  as  to 
remedies. 

The  Angoumois  grain  moth  (pp.  405-408). — A brief  description  of  Gele- 
chia  cerealella , with  suggestions  as  to  remedies.  This  insect  was  re- 
ported as  infesting  wheat  in  New  Jersey  in  1891. 

Farm  practice  and  fertilizers  to  control  insect  injury  (pp.  409-420). — 
A reprint  of  Bulletin  No.  85  of  the  station  (E.  S.  R.,vol.  in,  p.  610). 

The  plum  curculio  (pp.  420-423). — Brief  accounts  of  experiments  by 
the  author  and  others  with  kerosene  emulsion.  In  only  one  case  was 
this  treatment  reported  to  have  been  successful. 

Insecticide  machinery  (pp.  423,  424). — A long  lance  for  knapsack  spray- 
ers with  a Yermorel  nozzle  is  described.  “It  is  intended  for  under- 
spraying low  plants  like  cabbages  or  the  leaves  of  melon  or  similar 
vines.  It  is  indispensable  to  truckers  and  by  its  means  such  pests  as 
the  melon  louse  or  cabbage  louse  can  be  easily  and  certainly  reached. 
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Tlie  force  of  the  spray  from  such  an  apparatus  is  great  enough  to  pen- 
etrate into  the  curled  leaves  and  to  reach  every  insect  in  every  fold, 
while  very  little  liquid  is  wasted  or  applied  where  not  needed.” 

Miscellaneous  notes  (pp.  424-426). — Brief  statements  regarding  the 
treatment  of  the  horn  fly,  citron  and  melon  lice,  cabbage  worm,  and 
peach  borer. 

Observations  on  injurious  insects,  1891,  0.  P.  Gillette  ( Colo- 
rado Sta.  Bui.  No.  19 , May,  1892 , pp.  32,  figs.  12). — Notes  on  the  following 
insects,  with  accounts  of  observations  by  the  author  and  suggestions 
regarding  remedies:  Fruit  tree  leaf  roller  ( Ccicoecia  argyrospila ),  box 
elder  leaf  roller  (G.  semiferana ),  grapevine  leaf  roller  (Typhlocyba  viti- 
fex  ?),  gooseberry  fruit  fly  ( Trypeta  canadensis ) imported  currant  borer 
( Sesia  tipuliformis ),  Western  currant  and  gooseberry  span  worms  (Tham- 
nonoma  4-linearia  and  T.  flavicaria ),  spotted  bean  beetle  ( Epilachna 
corrupta ),  squash  root  maggot  (Cyrtonema  stabulans  ?),  and  pea  weevil 
(. Bruchus  pisi). 

Insects  affecting  truck  and  garden  crops,  G.  McCarthy  {North 
Carolina  Sta.  Bui.  No.  84,  Apr.  21, 1892, pp.  25,  figs.  23). — Formulas  are 
given  for  insecticides  and  suggestions  are  made  for  the  repression  of 
the  following  insects:  Cutworms,  cabbage  worms  (. Pieris  rupee  and  P. 
oleracece),  terrapin  bug  ( Murgantia  hisirionica),  flea  beetle  ( Graptodera 
sp.),  cabbage  louse  {Aphis  brassicce),  squash  bug  {Anas a tristis ),  striped 
cucumber  beetle  {Diabrotica  vittata),  Colorado  beetle  (. Doryphora  decern- 
lineata),  black  blister  beetle  ( Cantharis  nuttalli),  and  tortoise  beetle 
{Cassida  bivittata).  Tliere  are  also  brief  accounts  of  the  following 
beneficial  insects:  Nine-spotted  ladybng  ( Goccinella  novem punctata), 
ten  spotted  ladybng  {Hippodamia  maculata),  convergent  ladybng 
{Mippodamia  convergens),  fiery  ground  beetle  {Galosoma  calidum),  green 
ground  beetle  {Galosoma  scrutator),  murky  ground  beetle  ( Harpalus  ca- 
liginosus),  Virginia  tiger  beetle  {Tetracha  virginica),  elongated  ground 
beetle  (. Pasimachus  elongatus ),  banded  soldier  bug  [Mityas  circinatus), 
thick-thighed  soldier  bug  (. Acanthocephala  femorata),  and  dragon  fly 
(Libelula  trimaculata). 

Notes  on  insects,  E.  S.  Bictiman  ( Utah  Sta.  Bui.  No.  14,  June  1, 1892, 
pp.  7-11 , figs.  7).— Accounts  of  the  cabbage  plant  louse  ( Aphis  brassicce) 
and  its  enemies,  and  of  the  flea  beetle  ( Epitrix  crinita),  with  sugges- 
tions regarding  remedies.  In  the  author’s  experiments  kerosene  emul- 
sion has  proved  the  most  efficient  remedy  for  these  insects. 

Analyses  of  insecticides^  {Massachusetts  State  Sta.  Report  for  1891 , 
p.  339). — Analyses  of  Paris  green,  tobacco  liquor,  and  Dalmatian  insect 
powder,  made  in  1891,  and  a compilation  of  analyses  of  various  insecti- 
cides. 
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FOODS— ANIMAL  PRODUCTION. 

E.  W.  Allen;  Editor. 

Food  investigations,  W.  O.  Atwater  and  C.  D.  Woods  ( Connecti- 
cut Storrs  Sta.  Report  for  18917  pp.  41-171). 

Synopsis. — Tlie  account  of  these  investigations  includes  introductory  statements  and 
chapters  on  the  composition  of  food  materials,  a study  of  dietaries  and  dietary 
standards,  methods  of  food  investigation,  and  the  economic  application  of  results 
of  studies  of  food  and  dietaries.  The  conclusion  is  reached  that  dietaries  and 
food  production  in  this  country  are  out  of  balance.  Too  much  carbohydrates 
and  fat  are  produced  and  consumed  and  too  little  protein.  A r£sum6  of  some  of 
these  investigations  was  given  in  Bulletin  No.  7 of  the  station  (E.  S.  E.,  vol.  ill, 
p.  213). 

Composition  of  food  materials  (pp.  46-90). — A brief  description  of  tbe 
methods  of  analysis  employed,  and  analyses  of  the  following  food 
materials:  Separate  portions  of  a side  of  beef,  of  mutton,  and  of  lamb; 
miscellaneous  cuts  and  pieces  of  fresh  and  preserved  beef,  mutton,  veal 
and  pork;  sausage,  poultry,  liens’ eggs,  a large  number  of  different  kinds 
of  fresh  and  preserved  fish,  shell  fish,  etc.';  various  animal  organs  (liver, 
heart,  gizzard,  lungs,  kidney,  tongue,  tripe,  and  beef  marrow);  wheat, 
graham,  and  rye  bread;  crackers,  oatmeal,  buckwheat  flour,  farina,  and 
groats;  starch,  sugar,  molasses,  milk,  butter,  cheese,  and  oleomargarine; 
canned  corn,  canned  peas,  and  canned  tomatoes;  potatoes,  sweet  pota- 
toes, beets,  turnips,  carrots,  onions,  squash,  pumpkin,  cucumber,  cabbage, 
cauliflower,  lettuce,  spinach,  rhubarb  stems,  asparagus,  tomatoes,  green 
peas,  string  beans,  Lima  beans,  okra,  green  sweet  corn,  eggplant, 
apples  (flesh),  pears,  cherries  (flesh),  strawberries,  blackberries,  whortle- 
berries, cranberries,  Catawba  grapes,  lemons,  oranges,  banana  (pulp), 
liineapple,  watermelon  (flesh  or  pulp),  nutmeg  melon  (flesh  or  pulp), 
rice,  dried  beans,  corn  meal,  white  hominy,  pearl  barley,  and  rye  flour. 
The  analyses  are  of  the  edible  portion,  but  the  percentage  of  refuse  or 
waste  is  usually  given.  These  data  are  given  in  detail  and  compiled  in 
tables  showing  the  maximum,  minimum,  and  average  composition. 
Many  of  the  analyses  of  vegetables  are  from  Jenkins  and  Winton’s 
Compilation  of  Feeding  Stuffs  published  by  this  Office. 

A study  of  dietaries  (pp.  90-106). — Two  studies  of  dietaries  were 
made,  one  of  a boarding  house  where  13  men  and  8 women  boarded,  and 
the  other  of  a private  family  of  5 jmrsons.  In  both  cases  the  observations 
extended  over  one  month.  W eights  were  taken  of  all  food  materials 
purchased  and  of  the  waste,  and  in  the  case  of  the  boarding  house 
samples  of  the  food  purchased  and  of  that  thrown  away  were  taken  for 
analysis.  From  the  analyses  in  the  latter  case  and  from  average  analy- 
ses in  the  other,  calculations  were  made  of  the  total  amounts  and 
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potential  energy  of  nutrients  consumed.  These  data  are  fully  tabu- 
lated. 

[In  the  case  of  the  hoarding-  house,]  about  one  ninth  of  the  total  nutritive  ingredi- 
ents of  the  food  was  left  in  the  kitchen  and  table  waste.  The  actual  waste  was 
worse  than  this  proportion  would  imply,  because  it  consisted  mostly  of  the  protein 
and  fats,  which  are  more  costly  than  the  carbohydrates.  The  waste  contained  nearly 
one  fifth  of  the  total  protein  and  fat  and  only  one  twentieth  of  the  total  carbohy- 
drates of  the  food.  Or,  to  put  it  in  another  way,  the  food  purchased  contained 
about  23  per  cent  more  protein,  24  per  cent  more  fats,  and  6 per  cent  more  carbohy- 
drates than  were  eaten.  And,  Avorst  of  all,  for  the  pecuniary  economy  or  lack  of 
economy,  wasted  protein  and  fats  were  mostly  from  the  meats  which  supply  them  in 
the  costliest  form.  At  the  ratio  in  which  the  nutrients  were  actually  eaten  in  this 
dietary  the  protein  in  the  waste  would  have  sufficed  one  man  for  one  hundred  and 
twelve  days ; the  fats  would  have  supplied  him  also  for  one  hundred  and  twelve  days, 
and  the  carbohydrates  for  thirty  days.  * * * 

[Suggestions  are  given  regarding  home  study  of  dietaries.]  While  it  may  be  imprac- 
ticable to  bring  our  daily  ration  to  accord  very  closely  with  a standard  dietary,  it  is 
practicable  to  see  if  in  our  eating  we  are  varying  very  greatly  from  this  standard. 
If  the  kinds  and  amounts  of  food  eaten  during  a given  period,  as  a week  or  a month, 
be  recorded,  from  these  data  it  will  be  quite  easy  to  calculate  the  pounds  or  grams  of 
protein,  fats,  and  carbohydrates  that  have  been  used,  and  in  this  way  we  can  learn 
how  our  actual  dietaries  vary  from  what  they  should  be.  It  is  of  course  easy  to 
devise  a simple  ration  which  should  give  exactly  what  the  different  standards  call 
for,  but  in  practice  this  is  not  feasible,  since  we  use  so  many  kinds  of  foods.  The 
American  standard  for  a man  at  moderate  work  calls  for  125  grams  (0.276  pound)  of 
protein,  125  grams  (0.276  pound)  of  fat,  and  450  grams  (0.992  pound)  of  carbohy- 
drates per  day.  This  would  be  approximately  furnished  by  10  ounces  of  lean  beef 
(free  from  bone),  20  ounces  of  bread,  25  ounces  of  potatoes,  and  4 ounces  of  butter; 
but  such  a simple  ration  as  this  would  not  serve  for  ordinary  purposes. 

American  and  European  dietaries  (pp.  106-161). — In  connection  with 
the  Massachusetts  Bureau  of  Statistics  of  Labor,  a series  of  studies  was 
made  in  1886  of  the  quantities  of  food  constituents  used  in  somewhat 
oyer  thirty  dietaries  of  working  people  in  Massachusetts  and  Canada. 
At  the  same  time  and  later  some  half  dozen  dietaries  of  college  stu- 
dents and  other  people  in  Middletown  were  examined.  During  the 
past  year  studies  in  the  same  direction,  but  by  more  detailed  and 
thorough  methods,  have  been  carried  on  in  connection  with  the  United 
States  Department  of  Labor. 

The  results  of  these  studies  and  of  comparisons  with  the  results  of 
investigations  in  Europe  and  with  European  dietary  standards,  are 
fully  tabulated  and  discussed. 

To  compare  the  food  statistics  of  French  Canadians  in  Canada  and 
in  Massachusetts  with  each  other  and  with  those  of  laborers  of  other 
nationalities  in  Massachusetts,  studies  were  made  in  connection  with 
the  Massachusetts  Bureau  of  Statistics  of  Labor,  of  the  dietaries  of 
thirteen  families  and  boarding  houses  of  French  Canadians  at  home,  of 
seven  of  French  Canadians  in  Massachusetts,  and  often  of  laboring  peo- 
ple, mostly  operatives  in  mills  and  factories  in  Lowell,  Lynn,  East  Cam- 
bridge, and  Boston.  The  classes  represented  in  each  case  were  labor- 
ers with  “only  very  moderate  incomes,  and  the  majority  were  factory 
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operatives.”  The  following  is  tlie  outcome  of  these  studies,  and  is 
from  the  Report  of  the  Bureau  for  1886 : 

It  appears  that  the  French  Canadian  laboring  man  whose  food  we  have  examined 
consumes  at  home  pounds  of  food  (including  milk)  per  day.  But  when  he  comes 
to  Massachusetts  and  works  in  a factory  or  engages  in  other  manual  labor,  he  con- 
sumes 5 pounds,  while  other  laborers,  factory  operatives,  mechanics,  etc.,  in  Massa- 
chusetts, whose  dietaries  have  been  examined,  consume  54  pounds  of  food  per  man 
per  day.  The  food  of  the  French  Canadian  at  home  costs  14  cents,  hut  in  Massachu- 
setts he  expends  24  cents,  while  the  food  of  the  other  Massachusetts  laborers  costs  25 
cents  per  day.  The  nutrients  in  the  food  materials  show  corresponding  gradations, 
the  Canadian  having  109  grams  of  protein  per  day  at  home  and  118  in  Massachusetts, 
while  the  other  Massachusetts  laborers  have  127  grams.  The  gradations  in  the  car- 
bohydrates are  similar,  save  that  the  differences  are  smaller.  The  amount  of  fats  is 
smallest  in  the  dietary  of  the  Canadian  in  Canada,  hut  nearly  the  same  in  that  of 
the  Canadian  and  other  laborers  in  Massachusetts.  That  the  Canadian  in  Massachu- 
setts should  have  more  fat  than  other  laborers,  while  he  has  so  much  less  protein,  is 
apparently  due  to  the  larger  proportion  of  salt  pork  in  his  meat. 

A most  interesting  fact  set  forth  is  found  in  the  proportions  of  animal  and  vegeta- 
ble food.  In  Canada  the  French  Canadian  has  1 pound  of  animal  food — meats,  fish, 
milk,  butter,  cheese,  eggs,  etc. ; in  Massachusetts  he  has  1^  pounds,  while  his  fellow- 
laborers  of  other  nationalities  have  24  pounds  per  man  per  day.  There  is  a corre- 
sponding variation  in  the  proportion  of  animal  protein  to  the  total  protein  of  the  food, 
the  French  Canadian  at  home  having  37  per  cent,  the  same  man  in  Massachusetts  46 
per  cent,  and  other  Massachusetts  laborers  57  per  cent. 

These  figures  are  the  expression  of  what  we  suppose  to  be  a general  law,  namely, 
that  where  the  conditions  of  life  are  otherwise  approximately  similar,  as  in  the  dif- 
ferent countries  of  Europe  and  America,  not  only  the  total  amount  of  food,  but  more 
especially  the  amount  of  meat  and  other  animal  food  consumed  increase  with  the 
revenue  of  the  consumer. 

An  examination  of  tlie  dietary  of  a Boston  boarding  bouse  whose 
boarders  were  mostly  teamsters  and  marble  workers,  men  at  quite  se- 
vere labor  who  received  good  wages,  showed  the  following  quanti- 
ties of  nutrients  per  man  per  day:  Protein  254  grams,  fats  363  grams, 
and  carbohydrates  826  grams.  The  potential  energy  of  the  diet  is  7,805 
Calories. 

The  dietary  of  brickmakers  in  Middletown  was  found  to  contain  per 
man  per  day,  protein  222  grams,  fats  263  grams,  carbohydrates  758 
grams,  equivalent  to  a potential  energy  of  6,460  Calories. 

A summary  of  these  and  other  figures  for  students7  boarding  clubs, 
professional  men,  army  and  navy  rations,  etc.,  together  with  dietary 
standards,  has  already  been  given  in  the  Record  (vol.  in,  p.  214). 
These  dietaries  are  shown  to  be  much  more  liberal  than  the  Euro- 
pean dietary  standards,  which  provide  for  from  118  to  130  grams  of 
protein  and  from  3,030  to  3,160  Calories  of  energy,  and  to  furnish  larger 
amounts  of  food  than  the  dietaries  of  people  in  corresponding  conditions 
of  life  in  Europe. 

To  these  there  is  another  consideration  to  be  added,  though  the  statistics  of  pro- 
duction do  not  yet  suffice  for  its  exact  numerical  expression.  It  is  that  the  better- 
fed  wage  workers  in  Massachusetts  and  Connecticut  do  more  work  than  those  with 
like  callings  but  inferior  nourishment  in  Saxony  and  Bavaria. 

Within  a short  time  past  I have  had  occasion  to  learn  somewhat  more  than  before 
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of  the  condition  of  wage  workers  in  Saxony,  and  have  been  surprised  and  pained 
anew  by  tbe  condition  in  which  they  live  and  work.  The  scantiiy-fed — those  who 
live  upon  the  nutritive  plane  expressed  in  the  smaller  European  dietaries,  with  from 
only  50  to  80  grams  of  protein,  and  from  1,800  to  2,800  Calories  of  energy — are  sadly 
numerous.  Large  bodies  of  the  most  industriously  disposed  working  people  in  the 
country,  including  many  operatives  in  manufacturing  establishments  whose  products 
are  exported  to  the  United  States,  live  on  what  to  us  would  seem  almost  the  border 
land  of  starvation.  * * * 

Unquestionably  we  eat  a great  deal  more  than  we  need,  but  it  would  be  very  hard 
to  believe  that  food  with  3,055  Calories  of  potential  energy  per  day,  which  Yoit’s 
standard  for  a man  of  moderate  muscular  work  calls  for,  would  suffice  for  men  who 
live  and  work  and  earn  wages  as  do  the  laboring  people  in  Massachusetts  and  Con- 
necticut, the  heat  and  strength-giving  energy  of  whose  food,  including  that  which 
is  so  lavishly  wasted,  is  estimated  at  from  4,400  to  4,660  Calories  per  day. 

[The  author  urges  that  the  European  dietary  standards]  do  not  represent  the 
quantities  of  nutritive  material  that  the  average  mechanic  or  other  working  man 
needs  in  order  to  do  a fair  day’s  work;  that  the  allowance  is  too  small  for  what  such 
a man  ought  to  do  and  can  well  do.  * * * The  kernel  of  the  whole  question  is 

found  in  the  fact  that  the  European  standards  are  based  upon  the  food  consumption 
of  people  whose  plane  of  living  is  low  in  comparison  with  that  of  the  people  in  the 
United  States.  The  thesis  which  I attempt  to  defend  is  that  to  make  the  most  out 
of  a man,  to  bring  him  up  to  the  desirable  level  of  productive  capacity,  to  enable 
him  to  live  as  a man  ought  to  live,  he  must  be  better  fed  than  he  would  be  by  these 
standards.  This  is  only  part  of  the  story,  but  it  is  an  essential  part.  The  principle 
is  one  that  reaches  very  deep  into  the  philosophy  of  human  living.  * * * Let  us 

take  for  instance  the  case  of  an  average  man — say  a carpenter,  blacksmith,  or  day 
laborer — who  is  doing  a moderate  amount  of  muscular  work.  To  make  up  for  the 
constant  wear  and  tear  of  muscle,  tendon,  and  other  nitrogenous  tissue,  he  must 
have  protein.  To  use  his  muscle,  strength,  i.  e.,  muscular  energy,  is  required.  Furth- 
ermore, his  body  must  be  kept  warm.  These  two  kinds  of  energy,  muscular  energy 
and  heat,  his  body  gets  by  transforming  the  potential  energy  of  either  protein, 
fats,  or  carbohydrates-  The  most  of  the  energy  is  supplied  by  the  fats  and  carbohy- 
drates, but  some  comes  from  protein.  Our  workingman  then  needs  in  his  daily 
food  (1)  enough  of  protein  to  make  up  for  the  protein  of  muscle  and  other  nitrog- 
enous tissue  consumed  in  his  body;  (2)  enough  energy  to  supply  the  demand  for 
heat  and  muscular  work. 

The  problem  then  is  this : How  much  protein,  fats,  and  carbohydrates  does  the 
average  man,  with  a moderate  amount  of  work  to  do,  require  in  a day’s  food? 

In  the  following  table  I venture  to  suggest  certain  proportions  of  protein  and 
energy  which  may  be  appropriate  as  averages  for  dietaries  for  people  of  different 
forms  of  activity. 

It  has  been  assumed  that  a woman  requires  on  the  average  eight  tenths  as  much 
as  a man  for  corresx>onding  muscular  activity: 

Standards  for  daily  dietaries  of  adults. 


No. 

Protein. 

Potential 

energy. 

1 

Man  with  very  little  physical  exercise  or  women  with  light  work 

Grams. 

HO 

Calories. 

2,  500 

2 

Man  with  light  or  woman  with  moderate  work 

100 

3,000 

3 

Man  witli  moderate  muscular  work 

125 

3,500 

4 

Man  with  active  muscular  work 

150 

4,  000 

5 

Man  with  severe  muscular  work 

175 

5,  700 

6 

Man  with  very  severe  muscular  work 

200 

7,  500 
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Methods  of  food  investigation  (pp.  161-163). — Short  remarks  on  im- 
provement of  methods  of  analysis,  studies  of  the  digestibility  and  the 
functions  of  food  in  nutrition,  studies  of  dietaries,  etc. 

Economic  applications  of  results  of  studies  of  food  and  dietaries  (pp. 
164-171). 

Food  constitutes  the  chief  item  of  the  living  expenses  of  the  people  and  of  our 
agricultural  production  and  one  of  the  most  important  of  our  exports  to  Europe. 

Wage  workers  and  people  of  moderate  incomes  generally  in  New  England  spend 
and  must  spend  nearly  half  their  earnings  for  food.  Although  “half  the  struggle 
for  life  is  a struggle  for  food,”  and  although  the  health  and  strength  of  all  are  so 
intimately  connected  with  and  dependent  upon  their  diet,  yet  even  the  most  intelli- 
gent people  know  less  of  the  actual  uses  and  values  of  their  food  for  fulfilling  its 
purposes  than  of  those  of  almost  any  other  of  the  necessities  of  life. 

The  lack  of  information  regarding  the  nutritive  values  and  proper  uses  of  food 
results  in  great  waste  in  the  purchase  and  use  of  food,  loss  of  money,  and  injury  to 
health.  * * * 

We  make  a threefold  mistake  in  our  food  economy.  First,  we  purchase  need- 
lessly expensive  kinds  of  food.  The  cheapest  food  is  that  which  supplies  the  most 
nutriment  for  the  least  money.  The  most  economical  food  is  that  which  is  the  cheap, 
est  and  at  the  same  time  the  best  adapted  to  the  wants  of  the  user.  The  maxim 
that  “the  best  is  the  cheapest  ” does  not  apply  to  food.  * * * 

Second,  the  food  which  we  eat  does  not  always  contain  the  proper  proportions  of 
the  different  kinds  of  nutritive  ingredients.  We  consume  fats  and  carbohydrates  in 
relative  excess.  * * * 

The  quantities  of  fat  in  the  European  dietaries  range  from  1 to  5 ounces  per  day, 
while  in  the  American  the  range  is  from  4 to  16  ounces.  In  the  daily  food  of  the 
well-to-do  professional  men  in  Germany,  who  are  amply  nourished,  the  quantity  of 
fat  is  from  3 to  4^  ounces.  The  ( — ntities  of  carbohydrates  in  the  European  dietaries 
range  from  9 to  24  ounces,  while  m corresponding  American  dietaries  they  are  from 
24  to  60  ounces.  People  in  this  country  eat  what  is  set  before  them,  asking  no  ques- 
tions for  economy’s  sake,  provided  it  suits  their  taste.  We  are  a generation  of  fat 
and  sugar  eaters.  We  are  so  because  of  the  abundance  and  toothsomeness  of  foods 
containing  fat  and  sugar. 

Third,  in  this  country  many  people  (not  only  the  well-to-do,  but  those  in  moder- 
ate circumstances  also)  use  a needless  quantity  of  food.  Part  of  this  excess,  how- 
ever, is  simply  thrown  away,  so  that  the  injury  to  health,  great  as  it  may  be,  is 
doubtless  much  less  than  if  all  were  eaten.  * * * 

Allowing  that  the  food  consumption  of  which  statistics  have  been  collated  is  ap- 
proximately representative  of  that  of  people  in  the  United  States  generally,  we  are  led 
to  the  conclusion  that  our  national  dietary  has  become  one-sided,  so  that  although 
we  live  upon  a high  nutritive  plane,  our  food  might  be  better  fitted  to  our 
needs.  * * * 

The  one-sidedness  of  our  dietary  is  the  result  of  the  one-sidedness  of  our  agricultural 
productions.  The  agricultural  production  of  the  United  States  is  out  of  balance. 
Our  food  supply  for  man  and  beast  contains  an  excess  of  the  materials  which  serve 
the  body  for  fuel  and  are  relatively  deficient  in  the  nitrogenous  compounds  which 
make  blood,  muscle,  and  bone.  In  other  words,  the  farmer  produces  relatively  too 
much  starch,  sugar,  and  other  carbohydrates ; too  much  fat  and  too  little  protein. 
The  crops  he  grows  are,  taken  together,  deficient  in  protein,  and  the  meat  he  makes 
is  excessively  fat.  The  one-sidedness  of  our  food  consumption  is  the  natural  result 
of  the  one-sidedness  of  our  food  production.  * * * 

As  the  farmer  is  primarily  responsible  for  this  state  of  affairs  and  the  first  loser 
by  it,  so  he  must  be  the  one  to  take  the  first  step  to  amend  it.  The  remedy  for  the 
evil  i§  to  grow  crops  with  more  protein.  The  needed  increase  of  protein  may  be 
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obtained  by  breeding  and  importing  varieties  of  grains  and  grasses  richer  in  nitrogen 
than  those  we  now  cultivate/  and  by  growing  more  legumes,  such  as  clovers,  alfalfa, 
vetch,  serradella,  cowpeas,  peas,  and  beans. 

The  value  of  nitrogenous  feeding  stuffs  is  not  sufficiently  appreciated,  but  the 
progress  of  exact  experiment  in  this  country  and  in  Europe  is  bringing  it  out  more 
and  more  clearly. 

Analyses  of  foods  and  feeding  stuffs  ( Massachusetts  State  Sta.  Re- 
port for  1891 , pp.  397-300,  313-326). — Tabulated  analyses  of  sugar 
beets,  vinegar,  and  baking  powder,  and  a compilation  of  analyses  of  salt 
and  of  miscellaneous  feeding  stuffs. 

Analyses  of  commercial  feeds  (New  Jersey  Stas.  Report  for  1891 , 
pp.  145-175). — A reprint  of  Bulletin  STo.  87  of  tbe  station  (E.  S.  B.,  vol. 
hi,  p.  878).  To  this  is  added  an  explanation  of  tbe  method  of  forming 
the  coefficients  of  the  normal  equations  by  successive  substitution  in  the 
calculation  of  the  cost  per  pound  of  protein,  fat,  and  carbohydrates  in 
feeding  stuffs  from  the  selling  price  by  the  method  of  least  squares. 

Some  general  remarks  on  analysis  of  fodder  and  fodder  anal- 
yses, 0.  A.  Goessmann  (. Massachusetts  State  Sta.  Report  for  1891 , 
pp.  86-106). — Popular  remarks  on  food  ingredients  and  the  principles  of 
feeding,  manurial  value  of  feeding  stuffs,  valuation  of  feeding  stuffs, 
and  analyses  of  the  following  materials : Corn  meal,  wheat  middlings, 
bran  from  spring  and  winter  wheat,  Chicago  maize  feed,  brewers’  grains, 
old  and  new-process  linseed  meal,  gluten  meal,  cotton-seed  meal,  corn- 
and-cob  meal,  hominy  chops,  ground  barley,  cocoanut  meal,  hog  feed, 
bakery  refuse,  hay  from  salt  meadows,  English  hay,  rowen,  corn  stover, 
corn  silage,  mangel- wurzels,  and  sugar  beets.  The  methods  used  in 
the  analysis  of  cattle  foods  are  briefly  described. 

Feeding  experiments  with  milch  cows,  C.  A.  Goessmann  (Mas- 
sachusetts State  Sta.  Report  for  1891 , pp.  14-106). 

Synopsis. — These  experiments  include  comparisons  of  old-process  linseed  meal  with 
gluten  meal;  of  gluten  meal,  cotton-seed  meal,  and  old-process  linseed  meal;  a 
trial  of  green  vetch  and  oats,  soja  beans,  and  fodder  corn  for  soiling;  and  the 
creamery  record  of  the  station  for  1890  and  1891.  The  nutritive  effect  of  the 
gluten  meal  was  found  to  be  slightly  higher  than  that  of  an  equal  weight  of  lin- 
seed meal.  The  creamery  record  shows  the  average  net  cost  of  food  per  quart 
of  cream  to  have  been  6.1  cents  in  1890  and  5.24  cents  in  1891,  and  the  receipts 
from  the  creamery  11.8  cents  per  quart  in  1890  and  12.61  cents  in  1891. 

Old-process  linseed  meal  vs.  gluten  meal  (pp.  15-30). — Old-process  lin- 
seed meal  and  gluten  meal  were  compared  in  an  experiment  with  six 
grade  cows  lasting  from  October  21  to  December  31,  1889.  The  time 
was  divided  into  three  periods  of  equal  length.  In  the  first  and  second 
periods  3J  pounds  of  gluten  meal  and  in  the  third  period  3J  pounds 
of  old-process  linseed  meal  were  fed  per  day  in  connection  with  3 J 
pounds  each  of  corn  meal  and  wheat  bran,  and  hay  ad  libitum.  The 
grain  was  fed  dry.  The  amount  of  hay  eaten  ranged  from  18  to  20 
pounds  per  day.  The  tabulated  data  include  analyses  of  the  feeding 
stuffs  used  with  reference  to  both  food  and  fertilizing  ingredients; 
analyses  of  milk ; and  statements  of  the  live  weights  of  the  animals^ 
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the  food  consumed,  milk  yield,  and  calculations  of  the  gross  and  net 
cost  of  the  food.  The  cost  of  food  is  based  on  the  local  market  prices — 
corn  meal  $19,  wheat  bran  $17.50,  gluten  meal  $23,  linseed  meal  $27, 
and  hay  $15  per  ton.  On  this  basis  the  gross  cost  of  the  gluten  meal 
ration  was  24.3  cents  per  day  and  of  the  linseed  meal  ration  24.18 
cents.  Assuming  80  per  cent  of  the' fertilizing  ingredients  in  the  food 
to  be  obtainable  in  the  manure,  u the  higher  market  price  of  the  old- 
process  linseed  meal,  $4  per  ton,  is  practically  offset  by  the  higher 
commercial  value  of  the  manurial  refuse  obtained.”  Making  this  allow- 
ance for  the  value  of  the  fertilizing  ingredients,  the  cost  of  the  linseed 
meal  ration  is  calculated  at  14.64  cents  per  day  and  of  the  gluten  meal 
ration  14.06  cents.  The  average  daily  yield  of  milk  by  each  cow  in  the 
different  periods  is  given  as  follows : 


Average  yield  of  milk  per  day. 


Feeding  periods. 

Juno. 

Flora. 

Eva. 

Elsie. 

Jessie. 

Annie. 

(1)  Oct.  21-Nov.  10, 1889 

Quarts. 
11.63 
11.27 
9.  67 

Quarts. 
9.  87 
9.11 
8.  64 

Quarts. 
7. 37 
7. 14 
6. 28 

Quarts. 
7.  70 
7.  42 
7.  07 

Quarts. 
8.37 
8.  23 
7. 87 

Quarts. 
8.06 
7.  55 
6.  90 

(2)  Nov.  13-Dee.  3, 1889  

(3)  Dec.  11  31, 1889 

Average 

10.  85 

9.  21 

7. 27 

7.39 

8. 16 

7.  50 

The  average  net  cost  of  food  per  quart  of  milk  was  1.66  cents  in  the 
first  period,  1.76  cents  m the  second  period,  and  1.85  cents  in  the  third 
period.  The  following  are  the  author’s  conclusions: 

(1)  The  substitution  of  31  pounds  of  Chicago  gluten  meal  by  the  same  weight  of 
old-process  linseed  meal  at  local  market  prices  raises  the  market  cost  of  the  daily 
ration  0.65  cent  per  head.  Taking  the  manurial  value  into  consideration,  the 
old-process  linseed  meal  proves  0.04  cent  cheaper  than  gluten  meal.  The  higher  ma- 
nurial value  of  the  linseed  meal  as  compared  with  the  gluten  meal  fairly  equals  the 
difference  in  the  local  market  cost. 

(2)  In  our  case  gluten  meal  leads  the  old-process  linseed  meal  in  every  instance  as 
far  as  the  nutritive  effect  is  concerned.  The  difference  is  not  great,  yet  worthy  of 
special  notice  under  stated  market  conditions. 

(3)  The  quality  of  the  milk  as  far  as  its  density  is  concerned  shows  no  marked  dif- 
ference during  the  entire  experiment. 


alue 

ie  crops  V, 


Comparison  of  gluten  meal , cotton-seed  meal , and  old-process  linseed 
meal  (pp.  31-59). — An  account  of  this  experiment  was  given  in  Bulletin 
No.  41  of  the  station  (E.  S.  B.,  vol.  hi,  p.  287). 

Feeding  trial  with  green  crops  (pp.  59-73). — This  experiment 
continuation  of  trials  in  previous  years  to  study  the  feeding  value 
the  economy  of  green  fodder  crops  in  dairy  farming.  The  crops 
used  were  green  vetch  and  oats,  sojabeans,  and  fodder  corn.  Five  grade 
cows  were  fed  from  July  6 to  September  26, 1891.  The  vetch  and  oats 
and  soja  beans  were  cut  from  the  beginningof  blooming  until  they  were 
fully  matured  but  still  succulent,  and  the  green  fodder  corn  was  cut 
when  the  kernels  were  fully  developed  but  still  milky.  The  grain  con- 
3080 — Nq,  1 -5. 
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sisted  of  3 pounds  of  corn  meal  and  3 pounds  of  gluten  meal,  with  either 
3 pounds  of  wheat  bran  or  3 pounds  of  dried  brewers7  grains  per  day. 
This  was  fed  with  5 pounds  per  head  of  rowen  hay  and  the  green  crops 
ad  libitum , the  amount  of  the  latter  consumed  ranging  from  37  to  50 
pounds  per  day.  Vetch  and  oats  and  the  soja  bean  were  each  fed,  in 
separate  periods,  with  dried  brewers7  grains  and  with  wheat  bran,  and 
the  fodder  corn  was  fed  with  brewers7  grains.  Analyses  are  given  of 
the  corn  meal,  gluten  mea-l,  brewers7  grains,  wheat  bran,  vetch  and  oats, 
soja  beans,  and  fodder  corn,  with  reference  to  both  food  and  fertilizing 
ingredients  ; and  the  yields  and  analyses  of  milk,  amount  of  fodder  con- 
sumed, and  the  net  cost  of  milk  per  quart  are  tabulated  for  each  cow. 

Tlie  results  of  the  past  season  obtained  in  this  connection  are  very  encouraging 
when  compared  with  those  noticed  in  preceding  years. 

(1)  The  yield  of  milk  is  well  maintained  during  the  entire  experiment  of  three 
months.  The  average  daily  yield  of  milk  of  the  various  cows  for  the  entire  experi- 
ment is  in  four  out  of  five  cases  larger  than  their  yield  at  the  beginning  of  the  ob- 
servation ; in  the  fifth  case  there  is  practically  no  change.  The  largest  average  yield 
of  milk  was  noticed,  without  any  exception,  in  case  of  soja  beans  as  green  fodder  and 
dried  brewers’  grains  as  an  ingredient  of  the  daily  grain  feed  ration.  Green  fodder 
corn  leads  the  green  vetch  and  oats  with  dried  brewers’  grains  in  three  out  of  five 
cases. 

(2)  The  amount  of  dry  vegetable  matter  consumed  per  quart  of  milk  produced 

varies  in  case  of  different  cows  from  1.77  to  3.33  pounds.  * * * 

(3)  [The  average  net  cost  of  food  per  quart  of  milk  was  as  follows:  Vetch  and 
oats  with  brewers’  grains,  1.35  cents;  with  wheat  bran,  1.26  cents;  soja  beans  with 
brewers’  grains,  1.58  cents;  with  wheat  bran,  1.7  cents;  fodder  corn  with  brewers’ 
grains,  1.88  cents.] 

(4)  The  value  of  the  obtainable  manure  amounts  on  an  average  to  three  sevenths 
of  the  market  cost  of  the  feed  consumed.  The  green  vetch  and  oats  leads  in  this 
connection. 

(5)  The  quality  of  the  milk  is  in  every  instance  improved  in  the  percentage  of 
solids  during  the  experiment  without  showing  any  perceptible  decrease  in  yield. 

(6)  Brewers’  grains  has  served  as  an  excellent  substitute  for  wheat  bran  in  our  diet 
for  milch  cows. 

Creamery  record  for  1890  and  1891  (pp.  73-86). — This  comprises  tabu- 
lar statements  of  the  kinds  and  amounts  of  food  consumed  by  the  sta- 
tion herd  in  1890  and  1891;  the  quantity  of  milk  produced,  arranged  by 
months ; the  local  market  prices  of  the  feeding  stuffs  used ; the  valuation 
of  the  fertilizing  ingredients  in  the  same;  the  amounts  received  for  the 
cream  at  the  creamery;  and  the  cost  of  skim  milk  with  whole  milk  at  3 
cents  per  quart.  To  this  are  added  analyses  of  the  cream  during  each 
month  of  1891,  the  average  fertilizing  constituents  in  cream,  and  a brief 
description  of  the  methods  used  in  the  analysis  of  milk  and  of  butter. 

From  these  statements  it  appears,  as  has  already  been  claimed  in  previous  reports, 
that  close  fodder  rations  tend  to  improve  the  quality  of  the  milk  as  well  as  the  con- 
dition of  the  animal.  The  introduction  of  dried  brewers’  grains  and  cotton-seed  meal 
into  the  daily  diet  has  apparently  lowered  to  a considerable  extent  the  net  cost  ol 
feed. 

For  further  details  concerning  results  in  preceding  years,  see  Seventh  Annual 
Report,  pp.  82-84  [E.  S.  R.,  vol.  ii,  p.  576],  and  Eighth  Annual  Report,  pp.  54-65 
[E.S.R.,  vol.  hi,  p.154].  * * * 
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The  total  cost  of  feed  for  1 quart  of  cream  amounted  in  1890  to  14.12  cents,  and  in 
1891  to  12.83  cents.  * * * 

The  net  cost  of  feed  per  quart  of  cream  averaged  in  1890,  6.1  cents,  and  in  1891, 
5.24  cents.  We  received  per  quart  of  cream  in  1890,  11.80  cents,  and  in  1891,  12.61 
cents,  thereby  securing  a profit  of  5.7  cents  per  quart  in  1890  and  7.37  cents  in  1891. 

The  number  of  quarts  of  milk  required  to  produce  1 quart  of  cream 
was  5.47  in  1890  and  5.78  in  1891.  There  was  received,  therefore,  2.16 
cents  per  quart  of  milk  in  1890  and  2.18  cents  in  1891. 

Feeding  experiments  with  steers,  0.  A.  Goessmann  ( Massachu- 
setts State  Sta.  Report  for  1891,  pp.  107-127). — An  account  of  this  experi- 
ment with  yearling  and  2-year-old  steers  was  given  in  Bulletin  No.  40 
of  the  station  (E.  S.  B.,  vol.  hi,  p.  162). 

Feeding  experiments  with  lambs,  0.  A.  Goessmann  ( Massachu- 
setts State  Sta.  Report  for  1891 , pp.  128-147). — The  object  of  this  experi- 
ment was  to  study  the  effect  of  different  feeding  stuffs  on  the  cost  of 
fattening  lambs  during  the  winter.  A previous  experiment  on  the  same 
subject  was  reported  in  Bulletin  No.  37  of  the  station  (E.  S.  B.,  vol.  ii, 
p.  231). 

uThe  selection  of  animals  was  made  from  the  temporary  supply  of 
our  local  market.  Six  lambs,  wethers,  grades  of  uncertain  parentage, 
served  for  the  trial ; they  were  shorn  before  being  weighed  at  the 
beginning  of  the  observation.  Each  animal  occupied  a separate  pen 
during  the  entire  experiment.” 

The  experiment  lasted  from  September  30,  1890,  to  April  20,  1891 — 
202  days.  This  time  was  divided  into  four  periods,  separated  by  inter- 
vening periods  of  8 days  each,  the  first  period  lasting  14  days,  the  second 
98  days,  the  third  34  days,  and  the  fourth  41  days.  During  the  first 
period  the  lambs  all  received  the  same  food  (wheat  bran,  liuseed  meal, 
and  rye).  At  the  close  of  this  time  they  were  divided  as  nearly  equally 
as  possible  into  two  lots,  A and  B.  Lot  A received  throughout  the 
trial  a grain  mixture  consisting  of  ten  parts  by  weight  of  corn  meal, 
two  parts  of  wheat  bran,  and  one  part  of  gluten  meal,  and  lot  B re- 
ceived a mixture  of  two  parts  by  weight  of  wheat  bran  and  one  part  of 
gluten  meal,  8 ounces  of  each  grain  mixture  being  fed  per  day,  in  con- 
nection with  1 pound  of  rowen,  or  one  third  pound  of  rowen  and  corn 
silage  ad  libitum.  The  nutritive  ratio  of  the  rations  of  lot  A was 
l:6.5-7.4,  and  of  lot  B 1: 4.5-5.  The  lambs  were  purchased  at  the 
beginning  of  the  trial  for  5 cents  per  pound  and  ranged  in  weight 
from  50  to  64  pounds.  Deducting  the  amount  received  for  the  wool, 
the  average  cost  after  shearing  was  3.98  cents  per  pound.  At  the  close 
of  the  experiment  the  animals  were  sold  at  11  cents  per  pound  dressed 
weight,  the  wool  at  25  cents  per  pound,  and  the  pelts  at  12J  cents  each. 

Analyses  are  given  of  the  feeding  stuffs  used,  with  reference  to  both 
food  and  fertilizing  ingredients,  and  data  as  to  the  food  consumed,  cost 
of  rations,  gains  in  live  weight,  etc.,  are  tabulated.  On  an  average 
lot  A gained  45.33  pounds  each  during  the  experiment,  and  lot  B 41.33 
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pounds.  The  three  lambs  in  lot  A produced  1 pound  more  wool  than 
lot  B.  The  cost  of  the  feeding  stuffs  was,  corn  meal  $28,  wheat  bran 
$25,  linseed  meal  $26,  gluten  meal  $28,  corn  silage  $2.75,  and  rowen 
$15  per  ton.  The  financial  results  were  as  follows : 


Lot  A. 

LotB. 

Cost  of  lambs  and  feed 

$20. 58 
25.  07 

$20.  86 
26. 14 

Value  of  meat,  wool,  pelts,  and  obtainable  manure 

Apparent  profit 

4. 49 

5. 28 

In  calculating  the  value  of  the  manurial  ingredients,  20  per  cent  was 
deducted  from  those  contained  in  the  feeding  stuffs. 

u The  value  of  the  obtainable  manure,  amounting  to  from  $10  to  $11 
for  the  entire  operation,  represents  the  profits  of  the  experiment,  aside 
from  disposing  of  our  home-raised  fodder  articles  at  a liberal  retail 
market  price.” 

Feeding  experiments  with  pigs,  0.  A.  Goessmann  (Massachusetts 
State  Sta.  Report  for  1891, pp.  148-170). — Three  experiments  are  reported 
which  were  made  to  compare  the  cost  of  producing  pork  in  the  case  of 
different  breeds.  Small  Yorkshires,  Berkshires,  Poland-Chinas,  and 
Tamworths,  from  2 to  3 pigs  of  each  breed,  were  used  in  each  trial.  The 
pigs  ranged  in  weight  from  20  to  50  pounds  at  the  beginning  of  the 
trial.  They  were  all  thoroughbreds.  The  food  consisted  of  buttermilk, 
skim  milk,  corn  meal,  wheat  bran,  and  gluten  meal,  in  such  proportions 
as  to  furnish  a nutritive  ratio  of  1 : 2.8  when  the  animals  weighed  from 
20  to  90  pounds,  1 : 3.8  from  90  to  130  pounds,  and  1 : 4.36  from  140  to 
200  pounds.  The  amount  of  food  consumed  was  governed  by  the  indi- 
vidual appetites. 

The  first  experiment  lasted  from  May  13  to  October  15,  1890 ; the 
second  from  November  18,  1890,  to  April  19,  1891 ; the  third  from  May 
12  to  September  7,  1891.  The  results  of  the  first  two  experiments  are 
briefly  summarized,  and  those  of  the  third  experiment  are  given  in 
more  detail,  showing  the  amounts  of  food  consumed  by  each  pig,  the 
live  weight,  the  cost  of  food  per  pound  of  live  weight  and  dressed 
weight,  the  value  of  the  manure,  data  obtained  at  time  of  killing,  and 
analyses  of  the  corn  meal,  wheat  bran,  gluten  meal,  buttermilk,  and 
skim  milk  used  in  the  experiment. 

The  following  statement  summarizes  the  cost  of  food  for  the  produc- 
tion of  1 pound  of  dressed  pork,  based  on  the  ruling  market  prices  of 
the  feeding  stuffs  at  the  time  they  were  used.  These  prices  ranged  as 
follows:  Corn  meal  $24  to  $31  per  ton,  wheat  bran  $19  to  $23,  gluten 
meal  $25  to  $27,  skim  milk  1.8  cents  per  gallon,  and  buttermilk  1 cent 
per  gallon. 
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Cost  of  food  per  pound  ofporTc. 


Experiment  1. 

Experiment  2. 

Experiment  3. 

Breed. 

Total 

cost. 

Net 
\ cost. 

Obtain- 

able 

manu- 

rial 

value. 

Total 

cost. 

Net 

cost. 

Obtain- 

able 

manu- 

rial 

value. 

Total 

cost. 

Net 

cost. 

Obtain- 

able 

manu- 

rial 

value. 

Small  Yorkshire 

Gents. 

4.79 

Gents. 

3.14 

Gents. 
1. 65 

Gents. 
5.  68 

Gents. 
4. 14 

Gents. 

1.54 

Gents. 

6.36 

Gents. 
4. 86 

Gents. 

1.50 

Berkshire 

4.80  | 

3.13 

1.67 

5. 20 

3.74 

1.46 

6. 07 

4. 59 

1.48 

Poland-Cliina 

4.57  | 

2.98 

1. 59 

5. 50 

4.  00 

1.50 

5.  79 

4.40 

1.  39 

Tamworth  . _ _ 

4.52 

2.97 

1. 65 

6.  33 

4.78 

1.  55 

Concerning  the  amount  of  dry  matter  consumed  per  pound  of  dressed 
pork,  “it  appears  that  in  our  case  the  larger-built  breeds  led  the  smaller 
breeds  in  two  out  of  three  experiments.  The  difference  between  breeds 
is  apparently  no  more  marked  than  the  difference  between  animals  of 
the  same  breed.”  The  average  gain  per  day  in  live  weight  was  slightly 
larger  in  the  case  of  the  Poland-Ohina  and  Tamworth  breeds,  which 
“ show  practically  no  difference  in  that  respect.” 

A comparison  of  the  digestibility  of  corn  silage  and  corn  stover 
in  feeding  rations,  and  of  their  effects  upon  the  consumption  of 
albuminoids,  H.  J.  Patterson  ( Maryland  Sta.  Report  for  1891 , pp. 
309-346). 

Synopsis. — A feeding  experiment  with  four  steers  during  three  short  periods,  with 
preliminary  or  intermediate  periods  of  varying  length,  to  test  the  digestibility 
of  corn  silage  vs.  stover  combined  with  meal,  and  the  effect  of  the  rations  on  the 
production  of  lean  meat.  The  silage  proved  to  he  slightly  more  digestible  than 
the  stover.  The  production  of  lean  meat  was  somewhat  less  with  the  silage 
ration.  This  is  attributed  to  the  acids  in  the  silage. 

The  questions  proposed  were:  “Do  the  acids  of  silage  aid  or  retard 
digestion?  Do  they  cause  an  increased  consumption  of  albuminoids 
and  consequently  a loss  in  flesh  ? ” Four  Hereford  steers,  two  yearlings 
and  two  two-year-olds,  were  used  in  the  experiment.  These  were  divided 
into  two  lots,  each  lot  containing  one  animal  of  each  age.  The  lots  were 
fed  during  three  periods  of  five  days  each,  with  preliminary  or  interme- 
diate periods  of  from  nine  to  twenty-six  days,  as  follows: 

S Period  1,  corn  stover,  corn  meal,  cotton-seed  meal. 

Period  2,  corn  silage,  corn  meal,  cotton-seed  meal. 

Period  3,  corn  silage,  corn  meal. 

S Period  1,  corn  silage,  gluten  meal,  germ  feed. 

Period  2,  corn  stover,  gluten  meal,  germ  feed. 

Period  3,  corn  stover,  gluten  meal,  wheat  bran. 

The  amounts  of  coarse  food  given  were  varied  more  or  less  according 
to  the  appetites  of  the  animals.  The  average  consumption  of  silage 
ranged  from  13.5  to  25  pounds  per  animal  daily,  and  of  corn  stover  from 
3 to  8 pounds.  The  silage  and  stover  were  both  of  good  quality,  but 
they  were  not  made  from  the  same  corn.  The  stover  was  from  corn  that 
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had  been  topped  and  was  cured  under  cover.  Samples  were  taken  of 
the  different  feeding  stuffs  as  they  were  weighed  out,  and  from  the 
mixed  samples  portions  were  taken  for  analysis.  The  animals  were 
weighed  daily  before  and  after  watering.  The  solid  and  liquid  excreta 
were  collected  and  analyzed  during  each  period.  These  data,  together 
with  the  amounts  of  food  consumed,  are  fully  tabulated  and  discussed, 
and  from  them  calculations  are  made  of  the  percentages  of  nutrients 
digested  by  each  animal  from  the  silage  and  the  stover  rations.  Ex- 
cluding the  third  period  in  each  case,  in  which  the  grain  ration  was  dif- 
ferent, and  averaging  the  results  on  the  other  silage  and  stover  rations, 
there  appears  to  be  no  very  marked  difference  between  the  digestibility 
of  the  silage  rations  and  the  stover  rations  as  fed,  although  the  silage 
rations  were  slightly  more  digestible. 

The  amount  of  nitrogen  stored  in  the  body  was  estimated  in  the 
usual  way.  These  figures  show  very  wide  variations  in  the  case  of  the 
same  coarse  food  both  with  the  same  and  with  different  animals.  Thus, 
while  the  two-year-old  steer  in  lot  1 stored  323.34  grams  of  nitrogen 
from  a ration  of  silage,  corn  meal,  and  cotton-seed  meal,  it  stored  but 
38.93  grams  from  a ration  of  silage  and  corn  meal,  and  the  two-year 
old  in  lot  2 stored  193.33  grams  from  a ration  of  silage,  gluten  meal, 
and  germ  meal.  In  spite  of  this,  however,  it  is  evident  from  the  data 
given  that  in  every  case  except  one  a larger  percentage  of  the  nitrogen 
in  the  stover  rations  was  stored  in  the  body  than  of  that  in  the  silage 
rations  ; that  is,  the  production  of  lean  meat  was  slightly  greater  on 
the  stover  ration.  The  lower  storage  of  nitrogen  on  the  silage  rations 
the  author  attributes  to  the  acids  in  the  silage,  which  he  says  u in- 
creased the  consumption  or  waste  of  the  albuminoids  stored  in  the 
body.”  The  percentage  of  acid  in  the  silage,  calculated  as  lactic  and 
acetic  acids,  ranged  from  1.29  to  2.27. 

The  digestion  coefficients  found  for  the  nitrogen  of  the  various  ra- 
tions are  corrected  for  the  metabolic  products,  which  were  determined 
in  the  feces  by  the  method  described  by  Jordan.*  The  results  of  these 
and  of  the  determination  of  the  coefficients  for  nitrogen  by  Stutzer’s 
method  of  artificial  digestion  are  tabulated. 

A comparison  was  made  of  percentages  of  fat  in  the  food  and  in  the 
feces  as  determined  by  the  ordinary  method  of  extraction,  and  by 
filtering  the  ether  extract  through  animal  charcoal,  as  previously 
recommended  by  the  author.!  Differences  between  the  two  methods 
as  large  as  1.34  per  cent  of  fat  were  noticed  in  the  case  of  corn  stover, 
but  generally  the  difference  was  much  smaller.  The  effect  of  these 
differences  upon  the  percentages  of  digestibility  was  in  some  cases 
sufficiently  large  to  warrant  their  being  taken  into  account. 

u Fifty- seven  per  cent  of  the  nitrogen  in  the  total  excreta  or  manure 
was  found  in  the  urine.” 


* Agricultural  Science,  2,  p.  294. 

t Maryland  Station  Report  for  1890,  p.  126  (E.  S.  R.,  vol.  m,  p.  516). 
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Feeding  horses  hay  and  grain  mixed,  J.  W.  Sanborn  ( Utah  Sta. 
Bui.  No.  13,  May , 1893,  pp.  1-4). — The  effect  of  feeding  the  grain  mixed 
with  the  hay  and  separately  was  tested  in  a trial  with  four  horses,  tw*© 
receiving  the  grain  and  hay  mixed  and  two  separately.  The  grain  con- 
sisted of  nearly  equal  parts  of  rye,  oats,  and  bran.  The  hay  was  cut. 
From  January  12  to  March  30  the  grain  was  fed  dry  and  from  March 
30  to  May  25  it  was  moistened.  The  weights  of  the  horses  at  five 
weighings  and  the  amounts  of  food  consumed  are  given.  According 
to  these  weights  the  two  horses  fed  hay  and  grain  mixed  weighed  133 
pounds  less,  and  the  two  fed  hay  and  grain  separately  103  pounds  less 
at  the  close  than  at  the  beginning  of  the  trial ; but  the  author  rightly 
remarks  that  u with  work  horses  the  variation  in  daily  weights  is  very 
great  and  the  difference  noted  is  so  small  that  it  may  be  within  the 
limits  of  error.”  Previous  trials  with  sheep  and  pigs  u failed  to  show 
any  advantage  in  cutting  and  mixing  hay  with  grain.” 

Feeding  cut  hay  vs.  whole  hay  to  horses,  J.  W.  Sanborn  ( Utah 
Sta.  Bui.  No.  13,  May,  1892 , pp.  5-10). — This  was  compared  on  te^pjpts  of 
horses.  The  feeding  lasted  from  August  10  to  December  21 ; November 
3 the  food  for  the  lots  was  reversed.  The  hay  was  a mixture  of  alfalfa 
and  clover  and  apparently  was  fed  ad  libitum.  The  food  eaten  and  the 
weights  are  tabulated.  In  the  first  period  the  lot  on  cut  hay  gained  99 
pounds  and  that  on  uncut  hay  62  pounds;  in  the  second  period  the 
lot  on  cut  hay  gained  75  pounds  and  that  on  uncut  hay  lost  5 pounds. 
The  weighings  were  at  the  beginning  and  close  of  each  period,  inter- 
vals of  from  six  weeks  to  two  months,  and,  as  the  author  remarked  in 
the  preceding  article,  the  changes  in  weight  noted  are  within  the  vari- 
ations which  might  be  expected  for  working  horses. 

Report  on  ostreaculture,  J.  Nelson  (New  Jersey  Stas.  Report  for 
1891,  pp.  179-^231). — A detailed  report  of  observations  and  experiments 
in  ostreaculture  by  the  author  in  1891,  near  Mathews,  Virginia;  near 
Cold  Spring  Harbor,  Long  Island;  and  at  New  Brunswick,  Oceanic, 
Keyport,  and  Avon,  New  Jersey.  The  work  was  on  broader  lines  than 
that  recorded  in  the  Annual  Report  of  the  station  for  1890  (E.  S.  R.,  vol. 
hi,  p.  302).  Notes  are  given  on  each  observation  and  experiment,  as 
well  as  tabulated  data  for  a considerable  number  of  oysters  used  in 
experiments  at  the  different  localities.  A record  of  sea  temperatures  at 
several  places  is  also  given.  Under  the  head  of  u Oyster  lore  ” the 
views  of  a number  of  experienced  oystermen  are  x>resented  regarding 
the  conditions  for  a u set,”  oyster  growth,  oyster  enemies,  u giving 
oysters  a drink,”  preservation  of  oysters,  and  the  parasites  of  oysters. 
The  following  summary  has  been  prepared  from  that  given  in  the 
report : 

Parasites. — (1)  The  parasite  termed  ey  tohelminth  in  our  Report  for  1890  was  found 
to  he  present  (with  probably  no  exception)  in  oysters  of  ( a ) all  ages,  (b)  both  “ nat- 
urals” and  u plants,”  (c)  from  all  sorts  of  beds,  ( d ) in  the  waters  of  widely  separated 
States,  (e)  at  all  seasons. 

(2)  This  cytohelminth  is  identified  by  Dr.  A.  C.  Stokes  as  Trypanosoma  balbiani. 
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(3)  Tlie  structure  called  “jelly  worm  ” by  the  oystermen,  “ crystalline  rod  ” by  the 
zoologists,  and  jelly  rod  in  our  tables,  is  analogous  to  a zooglcea,  in  which  the  spores 
develop  from  which  the  cytohelmintlis  arise. 

(4)  This  jelly  rod  was  found  present  in  a situation  similar  to  that  in  Ostrea  in  four 
other  genera  of  Lamellibranchs,  viz,  Mya  arenaria  (long  clam),  Venus  mercenaria 
(hard  clam),  Pecten  irradians  (scallop),  and  Argina  {Area) pexata  (blood  clam). 

(5)  In  the  oyster  this  rod  dissolves  within  half  an  hour  after  the  oyster  is  taken 
(summer  temperature).  Its  presence,  therefore,  indicates  the  extreme  freshness  of 
the  oyster. 

(6)  In  cases  in  which  the  oyster  is  exposed  to  a hot  sun  on  its  own  bed,  left  dry  at 
low  tide,  this  jelly  rod  was  also  found  dissolved  in  the  oyster  in  natura. 

(7)  This  jelly  rod  consists  of  a collagenous  substance,  arranged  in  a series  of  seg- 
ments of  a complicated  structure. 

(8)  The  dissolution  of  the  jelly  rod  is  accompanied  or  preceded  by  the  develop- 
ment of  bacilli-like  spores  into  cytohelmintlis  in  Ostrea,  a phenomenon  also  noticed 
in  several  (but  not  all)  of  the  specimens  of  the  other  genera  of  Lamellibranchs 
enumerated  above  (4). 

(9)  Never  more  than  one  jelly  rod  has  been  found  in  one  specimen.  The  length 
varies  from  1 to  2 inches*  the  diameter  from  one  eighth  to  one  sixteenth  inch. 
The  larger  end  is  (sometimes)  attached  to  the  wall  of  the  stomach  by  a rootlike 
organ  (proboscis?). 

(10)  Other  characterizations  of  this  parasite  given  in  our  Annual  Report  for  1890 
were  substantiated. 

(11)  The  cytohelminths  are  so  sensitive  to  conditions  of  environment  that  no 
danger  can  be  apprehended  in  taking  them  alive  into  the  stomach ; they  would  cer- 
tainly die  within  a second  or  two. 

(12)  Freshening  of  oysters  should  be  done  with  water  that  is  tolerably  pure,  other- 

wise the  microbic  life  in  the  water  will  invade  the  oyster.  In  the  case  of  disease 
germs  in  sewage  contamination,  there  is  real  risk  of  such  being  received  by  man  if 
the  oyster  is  eaten  raw,  unless  a method  of  disinfection  can  be  applied  to  the  oyster 
after  it  is  removed  from  its  shell.  In  the  case  of  cooked  oysters  no  danger  in  this 
regard  need  be  feared.  In  this  connection  we  would  emphasize  points  10  to  16  and 
22  to  27  of  the  Report  of  1890,  relative  to  the  multiplication  of  putrefactive  bacteria 
in  marketed  oysters.  Long  before  oysters  become  too  weak  to  keep  their  shells  shut 
the  bacteria  have  increased  sufficiently  to  spoil  the  flavor  of  the  oyster  and  probably 
are  capable  of  causing  dysentery.  * * * 

Feeding  and  growth  of  oysters. — (13)  Oysters  appear  to  feed  (or  “drink ”)  on  all 
tides.  No  rhythm  was  noticed  in  oysters  in  their  native  habitat,  as  was  reported 
for  oysters  “given  a drink”  in  salt  water  in  the  laboratory. 

(14)  The  “food”  of  oysters,  as  investigated  by  examination  of  the  contents  of  the 
stomach,  consists  of  those  organisms  like  Diatoms,  Crustacea,  Foraminifera,  etc., 
that  have  resistant  shells.  Such  examination  can  give  no  true  idea  of  the  relative 
importance  of  the  different  organisms  eaten  by  oysters.  It  was  found  that  Alga 
spores  ( Floridice ) are  the  principal  food  where  the  oysters  make  the  most  rapid 
growth. 

(15)  Oyster  growth  is  determined  principally  by  four  factors,  viz:  (a)  A warm 
temperature,  secured  in  southerly  situations  and  shallow  water.  ( b ) Animalcular  and 
sporoid  food,  secured  by  same  conditions  as  (a)  and  favored  by  influx  of  fresh  water 
in  moderate  quantities,  (c)  Current , in  part  favored  by  conditions  of  shallowness; 
the  result  of  current  is  to  bring  increased  quantities  of  food  to  the  oyster  and  to 
relieve  it  from  much  work  in  preventing  sediment  from  burying  it.  (d)  Shallowness 
of  water,  a condition  favoring  (a),  (&),  and  (e),  and  in  addition  securing  to  the  oyster 
the  richer  food  supply  of  the  ocean  surface  and  increased  facilities  for  oxygenation. 
Surveys  of  the  conditious  of  the  oyster  industry  establish  the  law  that  the  rate  of 
growth  is  proportional  to  the  favoring  presence  of  these  four  factors. 
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(16)  [A  submarine  mower  successfully  used  on  oyster  beds  at  Oceanic,  New  Jersey, 
may  be  briefly  described  as  follows :]  It  cuts  a 12-foot  swatli  of  eelgrass  from  tbe 
oyster  beds  in  water  varying  in  depth,  at  the  rate  of  five  minutes  per  1,000  linear 
feet.  A scow  carries  a boiler,  engine,  and  water  reservoir.  At  one  end  of  this  scow  a 
framework  suspends  a double  set  of  mowing  knives,  one  set  pointing  forward  and 
one  set  backward.  These  are  set  in  motion  by  a vertical  iron  shaft  passing  through 
a horizontal,  cogged  wheel  which  is  geared  to  a pulley  run  by  the  belt  from  the 
engine.  The  vertical  shaft  can  slip  up  and  down  through  the  toothed  wheel  to 
accommodate  the  mowing  knives  to  different  depths.  This  is  done  by  windlass, 
pulleys,  and  chains  suspending  the  knife  frames.  On  the  main  pulley  shaft  is  a 
smaller  grooved  wooden  pulley.  Around  the  latter  is  passed  a few  turns  of  the 
guide  and  propelling  rope.  This  is  1,000  feet  long  and  the  ends  of  this  rope  are 
anchored  at  opposite  sides  of  the  bed.  Thus,  when  the  engine  is  running,  the  same 
shaft  that  communicates  motion  to  the  knife-mover  drags  the  scow  along  the  rope. 
When  one  end  is  reached  the  rope  is  passed  around  the  pulley  in  the  opposite  direc- 
tion, and  the  scow  then  propels  itself  backward.  As  both  sets  of  knives  are  always 
in  motion  the  machine  cuts  a swath  when  running  backward  as  well  as  when  it 
runs  forward.  Thus  no  time  is  lost  in  turning  around.  The  scow  is  guided  by 
“poling.”  Several  swaths  can  be  cut  without  moving  the  anchors,  because  the  long 
rope,  however  well  stretched,  allows  of  considerable  side  swaying. 

This  machine  will  not  work  in  salad  or  cabbage  ( Ulva),  but  is  admirable  in  eel- 
grass.  In  fact  it  works  best  where  the  conditions  for  oyster  growth  are  best.  The 
presence  of  a current,  so  favorable  to  oyster  growth,  helps  to  float  away  the  cut 
grass.  If  the  eelgrass  is  allowed  to  grow  it  retards  the  current  and  so  retards  oyster 
growth. 

(17)  The  earlier  an  oyster  can  ripen  its  spawn  and  the  shorter  the  spawning  period 
the  quicker  will  it  be  fit  for  market,  but  marketable  oysters  can  also  be  secured  by 
delay  of  this  maturity  or  by  the  entire  prevention  of  spawning. 

Southern  oysters  are  in  good  condition  until  near  August  if  planted  in  Northern 
waters.  Northern  oysters  in  Southern  waters  recover  from  spawning  so  as  to  be  in 
good  condition  by  the  last  of  July.  In  this  way  the  oyster  season  can  be  kept  con- 
tinuous, but  due  care  must  be  taken  to  keep  the  oyster  very  cool  in  market,  etc. 

(18)  A high  and  prolonged  temperature  keeps  oysters  a long  time  in  spawn,  but  the 
amount  of  spawn  present  is  relatively  small  and  the  nutritive  value  of  such  oysters 
is  inferior  to  that  of  oysters  from  colder  waters. 

The  spawning  of  oysters. — (19)  Southern  oysters  in  Southern  waters  have  a longer 
spawning  period  than  Northern  oysters  in  Northern  waters. 

(20)  Obscure  conditions  affect  the  spawn  of  oysters,  producing  deterioration,  so 
that  abortive  development  results  to  a degree  beside  which  the  influences  of  all 
other  enemies  or  forces  destructive  of  oyster  spawn  are  insignificant.  Conditions 
of  this  sort  are  not  equally  present  every  season,  and  even  vary  during  the  course 
of  a single  week. 

(21)  Low  temperatures  have  a remarkable  effect  in  lengthening  the  period  of 
activity  of  spermatozoa. 

(22)  Mature  and  normal  spawnersshow  a difference  in  coloration  for  the  two  sexes 
(the  male  being  a darker  tint),  which  enables  the  naked  eye  to  detect  the  sexes,  but 
only  microscopic  examination  can  give  a correct  idea  of  the  character  of  the  eggs  or 
spermatozoa. 

The  development  and  fixation  of  spawn. — (23)  The  conditions  causing  abortive  devel 
opment  acted  very  strongly  during  1891,  preponderating  in  the  South. 

(24)  The  summer  of  1891  was  very  favorable  for  natural  “sets,”  and  for  “sets”  on 
planted  shells  (principally  due  to  the  dryness  of  season).  Most  of  the  experiments 
made  to  secure  fixation  of  spat  to  collectors,  under  artificial  conditions,  failed  of 
this  result. 
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(25)  Spawn  from  Delaware  seed  planted  at  Oceanic  and  fertilized  there  was  trans 
ported  by  rail  to  Keyport,  planted  in  a claire,  and  raised  as  seed  oysters  upon  shells. 

(26)  [Observations  are  reported  which  led  the  author  to  suggest  that  claires  might 

be  constructed  on  the  following  plan :]  At  right  angles  to  the  general  shore  line  of  the 
inlet  a series  of  ditches  about  4 or  5 feet  wide  should  he  dug  as  close  together  as  prac- 
ticable and  running  hack  throughout  the  entire  width  of  the  marsh.  The  ends  of 
these  ditches  should  open  into  a wider  ditch  or  reservoir,  dug  so  as  to  connect  all  the 
series  by  extending  at  right  angles  to  the  narrower  ditches.  The  end  of  each  ditch 
opening  to  the  waters  of  the  inlet  should  he  closed  by  two  gates,  one  intended  to  keep 
out  the  water  at  pleasure  of  the  operator,  and  one  furnished  with  a “strainer,”  con- 
structed of  two  finely  meshed  wire  nets  (or  of  slat  work,  coated  with  tar  or  other 
protective  substance),  holding  between  them  a layer  consisting  of  fine  sand  in  the 
center  and  of  gravel  coarse  enough  to  he  held  by  the  meshes  outside.  The  strainers 
should  be  constructed  with  the  largest  possible  surface,  and  should  allow  as  free  a 
passage  of  water  as  may  be  consistent  with  the  retention  of  the  spawn.  Water 
should  flow  through  this  strainer  only  after  half  flood.  At  low  water  there  should 
be  retained  a foot  of  water  in  the  ditches.  * * * 

(27)  Water  in  an  aquarium  for  oyster  culture  can  be  kept  sweet  best  by  means  of 
an  aerator  (“aspirator”). 

(28)  The  growth  of  the  shell-planting  industry  has  been  very  rapid  in  Virginia 
duriug  the  last  two  years. 

(29)  Oyster  culture  requires  that  a corps  of  observers  of  “marine  climate”  should 
be  equipped  by  governmental  action,  just  as  are  the  weather  observers. 


VETERINARY  SCIENCE  AND  PRACTICE. 

Antiseptic  treatment  of  wounds,  E.  P.  Niles  ( Virginia  Sta.  Bui. 
No.  13 , Feb.,  1892,  pp.  11-14). — General  statements  regarding  tlie  or- 
ganisms wliicli  cause  suppuration,  and  brief  accounts  of  experiments 
with  boracic  acid,  salicylic  acid,  iodoform,  enroplien,  liydronaphtliol, 
and  salol  on  cultures  of  Staphylococcus  pyogenes  aureus. 

Potato  broth  with  agar-agar  was  used  as  a culture  medium.  Surface  inoculations 
were  made  and  the  powder  dusted  over  the  surface.  At  the  same  time  control  tubes 
were  made  to  test  the  vitality  of  the  culture.  In  the  case  of  iodoform,  hydro- 
naphthol,  and  salicylic  acid,  no  growth  took  place,  while  with  boracic  acid  a slight 
growth  was  noticed,  and  with  europhen  and  salol  the  growth  was  not  hindered  in 
the  least.  * * * 

Experiments  were  also  made  with  a solution  of  hydronaphthol  on  the  Staphylococ- 
cus pyogenes  aureus  in  a fluid  culture  medium  (beef  broth).  A sufficient  quantity 
of  the  solution  was  poured  into  the  tube,  so  that  the  germs  were  in  a solution  of  the 
drug  in  the  proportion  of  1 : 1280.  Inoculations  were  made  at  intervals  of  five  min- 
utes, beginning  at  five  minutes  after  the  solution  had  been  added  to  the  culture  and 
ending  at  thirty-five  minutes,  making  in  all  seven  inoculations.  No  growth  at  all 
took  place  in  any  of  the  tubes  except  the  one  at  twenty-five  minutes,  which  we 
attribute  to  an  accident  at  the  time  of  inoculation. 

As  the  hydronaphthol  was  first  put  in  solution  with  alcohol  (which  in  proper 
strength  acts  as  an  antiseptic)  and  water  enough  added  to  make  the  desired  strength, 
inoculations  were  made  from  tubes  treated  with  a simple  mixture  of  alcohol  and 
water  in  the  same  proportion  as  the  other  solution.  In  these  an  abundant  growth 
took  place,  thus  proving  that  the  antiseptic  properties  in  the  first  instance  were 
entirely  due  to  the  hydronaphthol. 
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Infectious  abortion  in  cows,  E.  P.  Niles  ( Virginia  Sta.  Bui. 
No.  13,  Feb.,  1892 , pp.  15,  16).— Brief  statements  regarding  the  cause, 
symptoms,  and  preventive  treatment  of  this  disease. 

Report  of  veterinarian  of  Louisiana  Station  for  1891,  W.  H. 

Halrymple  ( Louisiana  Stas.  Bui.  No. 15, 2d  ser.,pp.  407-424). — Popular 
statements  regarding  the  causes,  symptoms,  and  treatment  of  the  fol- 
lowing diseases : Fistulous  withers,  colic,  foot  evil,  horse  botflies,  ox 
warble,  lockjaw,  charbon,  hydrophobia,  and  glanders.  A tabulated 
statement  is  given  regarding  the  outbreaks  of  glanders  in  different 
localities  in  the  State. 


DAIRYING. 

E.  W.  Allen,  Editor. 

Analyses  of  milk  and  other  dairy  products  ( Massachusetts  State 
Sta.  Report  for  1891,  pp.  21,  43,  69,  83,  170,  299,  337). — Analyses  of  milk 
in  1891  and  a compilation  of  analyses  of  whole  milk,  skim  milk,  butter- 
milk, butter,  cheese,  etc. 

Bacteria  in  the  dairy,  H.  W.  Conn  ( Connecticut  Storrs  Sta.  Report  for 
1891,  p.  172). — Mention  is  made  of  two  series  of  experiments  which  are 
in  progress,  one  on  the  artificial  ripening  of  cream  by  means  of  pure 
cultures  of  bacteria,  and  the  other  to  ascertain  u whether  the  dairies  of 
this  country  are  under  the  influence  of  the  same  set  of  species  of  bac- 
teria as  the  dairies  of  Europe.” 

Several  distinct  species  of  organisms  have  been  found  very  abundant  in  souring 
milk,  which  certainly  sour  it  in  a normal  manner,  hut  we  have  been  forced  to  conclude, 
as  a result  of  experiments  thus  far,  that  the  lactic  organism  described  by  Hueppe 
[Bacillus  acidi  lactici~\  is  at  all  events  not  common  in  the  vicinity  of  Middletown. 


AGRICULTURAL  ENGINEERING. 

Preservation  of  fence  posts,  A.  I.  Hayward  (Maryland  Sta.  Report 
for  1891 , pp.  377,  378). — In  November,  1889,  30  posts  cut  from  the  same 
oak  tree  were  set  in  holes  3 feet  deep.  The  posts  were  divided  into  six 
sets  of  five  each.  Before  being  planted  the  different  sets  were  prepared 
as  follows:  “(1)  Entire  surface  covered  well  with  crude  petroleum 
applied  with  a brush  ; (2)  similarly  covered  with  the  same  oil  from  the 
lower  ends  to  a line  about  6 inches  above  the  surface  of  the  ground  as 
planted;  (3)  painted  entirely  with  creosote  oil  instead  of  petroleum; 

(4)  painted  with  creosote  oil,  but  only  as  high  as  those  in  set  No.  2; 

(5)  entirely  covered  with  1 cable  coating,’  a material  of  about  the 
consistency  of  common  axle  grease;  (6)  covered  with  cable  coating, 
extending  to  a line  6 inches  above  the  ground.” 
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STATION  STATISTICS. 

Reports  of  executive  committee,  treasurer,  and  director  of 
Connecticut  Storrs  Station  for  1891  ( Connecticut  Storrs  Sta.  Report 
for  1891 , pp.  5-8). — Brief  general  statements  regarding  tlie  work  and 
officers  of  tlie  station,  and  a financial  report  for  the  fiscal  year  ending 
June  30,  1891. 

Summary  of  Annual  Report  of  Connecticut  Storrs  Station  for 

1891  ( Connecticut  Storrs  Sta.  Bui.  No.  8,  Apr.,  1892,  pp.  16). — This  in- 
cludes summaries  of  the  following  articles,  which  were  printed  in  the 
Annual  Report  of  the  station  for  1891 : Food  investigations,  forage  crops, 
nitrogen  of  the  air  as  plant  food,  fertilizer  experiments  on  grass,  and 
field  experiments  with  fertilizers  by  farmers. 

Reports  of  director  and  treasurer  of  Maryland  Station  for 
1891  ( Maryland  Sta.  Report  for  1891,  pp.  235-248).—' General  statements 
regarding  the  work  of  the  station  in  various  lines  and  a financial  report 
for  the  fiscal  year  ending  June  30,  1891. 

Report  of  treasurer  of  Massachusetts  State  Station,  F.  E.  Paige 
(. Massachusetts  State  Sta.  Report  for  1891,  p.  344). — This  is  for  the  year 
ending  December  31, 1891,  and  contains  a statement  of  the  receipts  and 
expenditures  of  the  station  and  an  inventory  of  the  station  property. 

Report  of  director  of  New  Jersey  Stations  (New  Jersey  Stas.  Report 
for  1891,  pp.  4). — A brief  review  of  the  work  of  the  several  depart- 
ments for  the  year  and  a list  of  the  bulletins  published  by  the  State  and 
College  Stations. 

Report  of  treasurer  of  New  Jersey  State  Station,  J.  Reilson 
(Neiv  Jersey  Stas.  Report  for  1891). — A financial  statement  for  the  year 
ending  December  31,  1891. 

Legislation,  station  work,  and  publications  (New  Jersey  Stas.  Re- 
port for  1891,  pp.  427-447).—  This  contains  the  acts  of  the  State  legisla- 
ture relating  to  the  station,  fungous  diseases  of  plants,  the  State 
weather  service,  and  the  inspection  of  fertilizers  $ directions  for 
sampling  fertilizers  and  feeding  stuffs ; the  order  of  station  work  during 
the  year ; and  a catalogue  of  the  bulletins  issued  by  the  station  from  its 
organization  in  1880  to  December  31,  1891. 

Fourth  Annual  Report  of  the  New  Jersey  College  Station  for 
the  year  ending  June  30, 1891  (New  Jersey  Stas.  Report  for  1891,  pp. 
449-453). — This  contains  a brief  statement  regarding  the  organization 
of  the  station  and  a financial  report  for  the  fiscal  year  ending  June 
30, 1891. 


ABSTRACTS  OF  PUBLICATIONS  OF  THE  UNITED  STATES  DEPARTMENT  OF 

AGRICULTURE. 


Report  on  the  acreage  of  wheat  and  cotton,  condition  of  cereal 
crops,  and  freight  rates  of  transportation  companies  (Division  of 
Statistics , Report  No.  96 , n . ser .,  June , 1892,  pp.  199-244). — This  includes 
articles  on  the  acreage  of  wheat  and  cotton,  condition  of  cereal  crops, 
European  crop  report  for  June,  notes  on  foreign  agriculture,  and  trans- 
portation rates. 

Foods  and  food  adulterants — tea,  coffee,  and  cocoa  prepara- 
tions, G-.  L.  Spencer  and  E.  E.  Ewell  (Division  of  Chemistry , Bui. 
No.  13 , part  vn,  pp.  875-1014,  plates  9). — This  includes  statistics  of 
consumption;  methods  of  preparation  and  adulteration;  methods  of 
analysis;  analyses  by  the  chemists  of  the  Division  of  samples  pur- 
chased in  the  open  market;  analyses  from  other  sources;  discussion  of 
results  of  the  investigation;  a bibliography  of  the  literature  of  tea, 
coffee,  and  cocoa  preparations;  the  text  of  the  United  States  tea  adul- 
teration law;  and  abstracts  from  the  Italian  law  relating  to  the  adul- 
teration of  foods.  The  plates  accompanying  the  text  contain  illustra- 
tions of  genuine  tea  leaves  and  possible  adulterants;  the  upper  and 
lower  epidermis  and  the  stone  cell  of  the  tea  leaf;  seed  coat  of  coffee; 
cross-section  of  raw  coffee;  the  outer,  second,  and  gluten  layers  of 
wheat  bran;  parenchyma  cells,  milk  vessels  and  pitted  cells  of  chicory; 
and  cocoa  husks. 

Some  of  the  general  results  of  the  investigation  are  stated  in  the  fol- 
lowing paragraphs  taken  from  the  report: 

Tea. — A large  number  of  the  samples  examined  were  faced.  Facing  consists  in 
treating  the  prepared  leaves  Avith  mixtures  containing  Prussian  blue,  turmeric, 
indigo,  or  plumbago,  to  impart  some  favorite  color  or  gloss  to  the  leaf,  and  always 
has  a fraudulent  intent.  Leaves  which  haA^e  been  damaged  in  the  manufacture  or 
which  from  their  age  or  certain  imperfection  are  inferior,  are  faced  to  improve  their 
appearance  and  price.  The  teas  consumed  by  the  Chinese  and  Japanese  themselves 
are  not  faced,  while  those  for  export  seldom  escape  this  treatment.  The  Chinese  and 
Japanese  black  teas  are  usually  treated  with  plumbago  (black  lead).  * * * 

With  the  present  ideas  in  regard  to  this  practice,  it  can  not  be  considered  a form 
of  adulteration,  but  facing  should  be  condemned  on  account  of  its  use  in  making 
inferior  teas  appear  to  be  of  a superior  quality.  This  practice  also  enables  the  admix- 
ture of  spent  leaves  with  little  fear  of  detection.  Faced  teas  can  not  be  excluded 
from  this  country  under  the  United  States  tea  adulteration  act,  since  this  law  spec- 
ifies that  the  addition  of  chemical  and  other  deleterious  substances  must  be  in  suf- 
ficient quantities  to  render  the  tea  unfit  for  use.  This  wording  admits  of  excessive 
facing,  since  it  has  never  been  shown  that  the  substances  usually  employed  for  this 
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purpose  are  prejudicial  to  health,  even  when  taken  in  greater  quantities  than  could 
he  employed  in  treating  teas.  * * * 

The  analytical  and  other  work  in  connection  with  this  report  indicates  that  there 
are  few  if  any  spurious  teas  on  the  market.  The  range  in  quality  is  undoubtedly 
very  great,  many  samples  deserving  to  be  termed  “ tea  ” simply  because  they  are 
composed  of  the  leaves  of  the  Tinea,  and  not  through  the  many  pleasant  qualities 
which  we  usually  associate  with  the  beverage  of  this  name. 

With  the  strict  enforcement  of  the  United  States  adulteration  act,  the  consumer  is 
reasonably  well  protected,  so  far  as  securing  the  genuine  leaf  is  concerned,  but  of 
course  has  no  protection  from  the  sale  of  inferior  teas. 

Coffee. — The  examination  of  the  coffees  and  coffee  preparations  on  our  markets 
shows  that  the  consumers,  and  especially  the  poor,  are  being  grossly  deceived.  Yery 
little  pure  ground  coffee  is  sold,  and  even  whole  coffee  does  not  escape  sophistication. 
The  purchase  of  green  coffee  for  home  roasting  does  not  insure  a pure  product,  since 
even  the  green  coffee  is  imitated.  Stringent  laws  are  certainly  needed  to  suppress 
these  frauds. 

That  there  is  a large  demand  for  imitation  coffee  is  evidenced  by  the  fact  of  its 
importation  from  Germany.  The  manufacture  of  these  coffees  in  imitation  of  the 
form  of  the  genuine  bean  should  be  interdicted,  even  if  the  product  is  to  be  sold 
as  a substitute. 

Cocoa  preparations. — [Of  64  samples  analyzed  in  the  laboratory  of  this  Department, 
27  contained  large  additions  of  starch  or  flour,  14  large  amounts  of  cocoa  husks,  and 
33  from  50  to  72  per  cent  of  sugar.  The  nutrients  in  a cup  of  pure  cocoa  containing 
2.5  grams  of  the  material,  are  calculated  to  be  protein  0.5,  fat  0.6,  and  carbohy- 
drates 0.6  gram.] 

Beef  tea  was  once  considered  to  be  a very  concentrated  and  easily  digestible  food, 
and  was  given  to  invalids  in  small  quantities  with  full  confidence  in  its  great,  almost 
miraculous,  nourishing  power.  It  has  long  since  been  degraded  very  nearly  to  the 
rank  of  a mere  stimulant,  and  is  never  intelligently  administered,  except  when 
accompanied  by  an  ample  amount  of  nourishing  food.  As  a concentrated  and  easily 
digestible  food  for  invalids  cocoa  preparations  are  already  beginning  to  share  the 
same  fate;  as  material  for  the  preparation  of  pleasant,  exhilarating,  and  slightly 
nutritive  beverages  for  both  weak  and  strong,  the  career  of  cocoa  preparations  is 
only  just  begun.  Moreover,  their  progress  in  popular  favor  will  keep  pace  with  the 
manufacturers’  appreciation  of  this  fact.  * * * 

The  results  of  these  investigations  emphasize  in  many  ways  the  many  pleas  that 
have  been  made  for  the  establishment  of  standards  of  purity,  strength,  and  quality 
for  foods — for  some  certain  means  of  enabling  the  public  to  know  the  strength, 
quality,  and  degree  of  purity  of  the  food  materials  on  the  markets.  The  question 
of  economy  alone  is  sufficiently  important  to  justify  serious  consideration  of  this 
need,  for  no  question  can  be  of  more  importance  to  a great  part  of  our  nation  than 
questions  of  economy  in  food,  drink,  and  clothing. 

Experiments  with  sugar  beets  in  1891,  H.  W.  Wiley  (. Division 
of  Chemistry , Bui.  No.  33,  pp.  158). — This  is  a record  of  the  experiments 
in  the  culture  of  the  sugar  beet  and  the  manufacture  of  sugar  therefrom, 
conducted  by  the  author  in  1891,  with  the  collaboration  of  W.  Maxwell, 
W.  A.  Henry,  and  others.  The  Department  of  Agriculture  distributed 
to  farmers  15,000  packages  of  sugar  beet  seed,  each  package  accom- 
panied by  directions  for  the  planting  and  cultivation  of  sugar  beets, 
and  for  taking  samples  of  the  beets  for  analysis  and  forwarding  them 
to  the  Department.  About  one  third  of  those  receiving  seed  forwarded 
samples  of  beets.  The  results  of  the  analyses  of  these  are  tabulated 
by  States  and  Territories  and  by  counties.  The  averages  by  States 
and  Territories  are  as  follows : 
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Average  results  by  States  and  Territories  of  the  sugar  beet  trials. 


State. 

Number 

of 

growers. 

Total 

solids. 

Analyses 

Sucrose 
in  juice. 

s of  beets. 

Sucrose 
in  beet. 

Purity. 

Yield  of 
beets  per 
acre. 

Probable 
yield  of 
sucrose 
per  acre. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Tons. 

Pounds. 

2 

14.  56 

8. 09 

7.69 

56.9 

2 

11. 42 

6. 73 

6.  39 

58.8 

California - 

4 

15.  24 

11.64 

11.  06 

75.8 

14.2 

2,188 

Colorado 

30 

17.  75 

13,  76 

13.08 

76.1 

14.8 

3,  223 

Connecticut 

3 

14.  56 

11.34 

10. 77 

77.3 

14.2 

2,  305 

2 

17.  78 

11.60 

11.03 

64.9 

1 

17.  87 

13.40 

12.  76 

74.9 

Illinois 

22 

16.  09 

12. 34 

11.  73 

76.4 

15.7 

2,  798 

Indiana 

56 

15.  97 

12.  32 

11.64 

76.9 

14.0 

2, 416 

Indian  Territory 

1 

15.99 

13.  05 

12. 40 

81.6 

20.9 

3,816 

Iowa <- 

214 

16.  32 

12.46 

11.82 

75.7 

17.3 

2,  914 

Kansas 

20 

16. 45 

11.  25 

10.  69 

68.2 

16.2 

2,  387 

Kentucky 

2 

14.  69 

9.60 

9. 12 

63.7 

Maryland  

1 

11.  26 

7.  75 

7.  36 

68.5 

Michigan 

36 

16.  91 

13.31 

12.  64 

78.0 

17.2 

3,  444 

Minnesota 

27 

17. 12 

13.  03 

12.  38 

75.7 

18.5 

3,  251 

Missouri 

29 

17. 48 

11.01 

10. 42 

62.4 

22.1 

2,  379 

Montana 

32 

17. 99 

13.  93 

13. 23 

76.8 

17.6 

3, 495 

Nebraska 

45 

16.  22 

12. 37 

11.67 

75.3 

13.2 

2,  351 

Nevada 

3 

20.47 

18.10 

17.  20 

88.0 

7.8 

2,  340 

New  Hampshire 

1 

15.  28 

12.  25 

11. 64 

80.0 

14.8 

2,  486 

New  Jersey 

1 

10.  91 

7. 72 

7.  33 

70.8 

13.1 

1,  236 

New  Mexico 

10 

19.  21 

14.  53 

13.  81 

74.8 

15.5 

2,  793 

New  York  

3 

15.  83 

12.  21 

11.  58 

76.8 

North  Dakota 

10 

16.  97 

12. 46 

11. 84 

73.2 

16.0 

2,  568 

Ohio 

48 

16.  23 

11. 93 

11.  33 

73.5 

16.9 

3,  055 

Oklahoma 

1 

12.  58 

6.  91 

6.  37 

53.3 

Oregon 

31 

17.  72 

14.  57 

13.  84 

82.2 

15.6 

3,480 

Pennsylvania 

5 

17.  78 

13. 98 

13.  29 

78.7 

15.6 

2,  772 

South  Dakota 

138 

17. 41 

13. 11 

12.  45 

75.3 

16.7 

2,  958 

Tennessee 

3 

14.  02 

9. 23 

8. 77 

65.8 

6.  5 

1,  306 

Texas 

7 

15.  57 

10.  85 

10.  31 

69.1 

12.9 

1,  663 

Virginia 

17 

15.  32 

11.80 

11. 12 

76.0 

19.3 

2,  768 

Washington 

6 

18.  34 

15.23 

14. 47 

83.9 

8.2 

1,  511 

Wisconsin 

402 

15.  35 

11.64 

11.05 

75.8 

16.1 

2,  833 

Wyoming 

10 

18. 18 

14. 19 

13. 48 

78.1 

11.1 

2, 130 

In  regard  to  the  data  by  States,  it  must  be  remembered  that  they  can  not  be  taken 
to  represent  actually  the  possibilities  of  each  State  in  the  growth  of  sugar  beets.  In 
the  first  place  the  results  of  a single  year  of  culture,  however  carefully  it  may  be 
conducted,  could  not  be  conclusive  in  regard  to  the  possibilities  of  any  one  State  or 
locality  in  the  production  of  beets.  In  the  second  place  it  must  be  understood  that 
the  farmers  of  different  States  may  not  have  followed  exactly  the  same  method  of 
sampling  beets.  In  some  of  the  cases  at  least,  where  the  general  average  of  the 
State  seems  to  run  low,  it  is  found  that  the  average  weight  of  the  beet  was  far  above 
that  which  is  required  of  a beet  of  high  saccharine  strength. 

The  results,  therefore,  must  be  regarded  as  simply  tentative,  showing  in  general 
where  beets  of  fine  quality  can  be  produced,  but  not  in  any  way  deciding  on  the 
comparative  ability  of  the  several  States  for  the  production  of  rich  beets. 

Reports  are  given  of  sugar  beet  experiments  in  Wisconsin  by  W.  A. 
Henry,  and  of  the  work  of  tbe  Beet  Sugar  Experiment  Station  of  the 
IT.  S.  Department  of  Agriculture,  at  Schuyler,  Nebraska,  by  W.  Max- 
well, who  was  in  charge  of  the  station  during  the  season ; together  with 
a letter  from  H.  T.  Oxnard  on  the  prospects  of  the  beet  sugar  industry 
in  the  United  States. 

Prof.  Henry’s  report  shows  that  1,000  pounds  of  sugar  beet  seed  was 
distributed  to  850  farmers  in  Wisconsin.  Samples  of  the  beets  grown 
were  sent  by  373  persons.  A large  number  of  others  reported  failure  of 
the  crop  on  account  of  severe  drouth.  According  to  the  analyses  of 
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these  samples,  the  percentage  of  sugar  ranged  from  7.12  to  23.52  and 
averaged  12.56.  The  average  yield  is  estimated  at  over  15  tons  of 
roots  per  acre.  The  beets  grown  at  the  station  ranged  from  13.27  to 
17.56  per  cent  in  sugar,  averaging  15.5  per  cent.  At  the  station  the 
estimated  cost  of  growing  and  harvesting  beets  with  a yield  of  14 
tons  of  roots  per  acre,  at  the  current  wages,  is  $3.76  per  ton  of  washed 
beets. 

At  Schuyler  field  experiments  were  made  on  the  yield  of  cleaned 
beets  of  different  varieties,  early  vs.  late  planting,  distance  of  planting, 
time  of  harvesting,  the  effect  of  fertilizers,  and  the  changes  in  weight 
and  in  sucrose  content  of  beets  after  pulling.  Some  of  the  more  impor- 
tant indications  of  these  experiments  are  here  given. 


Yield  of  different  varieties. 
(Mean  of  field  A and  field  B.) 


Varieties. 

Weight 
of  beets 
per  acre. 

Sugar 
per  acre. 

Purity 
of  juices. 

Elite  

Tons. 
19. 33 
19. 49 
20.  94 

Pounds. 
5,  564 
5,  643 

5,  698 

6,  459 
6,  407 
6, 521 

Per  cent. 
84.6 
86.4 
86.  0 

Knauer  - 

Lemaire  - 

Desprez  ... ... •- 

23. 85 

86.  2 

V ilm  orin  - --  --  - - - - 

23.  45 

85.4 

Klein  W anzleben 

23. 55 

83.3 

The  analysis  of  the  varieties  does  not  require  further  comment.  The  almost  iden- 
tical values  of  the  Klein  Wanzleben,  Desprez,  and  Vilmorin  varieties  are  very  nota- 
ble. The  other  varieties  form  a second  class  in  respect  of  the  actual  money  value 
per  acre.  * * * 

The  experiments  conducted  with  the  view  of  observing  the  results  of  early  and 
late  planting  indicated  that  early  planting  may  be  expected  to  give  the  highest 
money  value  yield  per  acre.  * * * 

The  fertilizer  experiments  indicate  that  the  soil  of  the  station  farm  contains  all  the 
constituents  of  plant  food  in  abundance,  and  that  artificial  aid  can  not  be  given  to 
the  growing  plant  with  any  apparent  advantage. 

In  respect  to  the  distances  that  the  beets  should  be  placed  from  each  other  or  the 
number  of  plants  given  to  an  acre,  the  experiments  on  the  No.  1 series  of  the  small 
plats  have  shown  conclusively  that  the  money  value  of  the  crop  was  greatest  where 
the  greatest  number  of  beets  were  placed  upon  the  acre.  * * * 

The  means  of  analyses  indicating  the  condition  of  the  beets  at  the  periods  when 
the  tests  were  made,  show  that  the  crop  generally,  and  particularly  in  field  B,  where 
the  beets  were  planted  early,  had  reached  a high  condition,  in  respect  of  the  weight 
of  the  beets  and  the  sugar  content  of  the  juices,  on  September  15.  Further,  that 
certain  of  the  varieties  had  reached  a maximum  value  by  September  25  and  that  all 
of  the  varieties  were  at  their  best  by  October  15,  and  after  that  date  the  content  of 
sucrose  began  to  fall  away.  Those  observations  indicate  the  time  when  in  a normal 
season  the  harvesting  and  handling  of  the  beets  by  the  factories  should  commence  in 
that  part  of  Nebraska.  The  past  season  has  been  an  abnormal  and  late  one,  and 
it  is  apparent  that  with  a moderately  early  planting  season  (April  20  to  May  1), 
and  proper  cultivation,  a crop  should  be  ready  for  the  factory  commencing  Septem- 
ber !.'**■* 

Commencing  September  1,  a three  months’  factory  season  is  almost  assured,  and 
that  would  enable  a factory  with  a capacity  of  300  tons  per  day  to  work  up  about 
30,000  tons  of  beets  by  December  1,  or  the  product  of  3,000  acres  at  10  tons  per  acre. 
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The  experiments  made  in  order  to  determine  the  loss  of  weight  by  evaporation 
and  to  ascertain  the  effect  of  evaporation  with  the  removal  of  the  beets  from  the 
earth  upon  the  sucrose  contained  in  the  beet,  have  indicated  that  no  gain  occurs  in 
the  sucrose  content  of  the  beet,  hut  that  an  actual  loss  of  sugar  takes  place  if  any 
length  of  time  is  allowed  to  transpire  between  the  raising  of  the  beets  from  the  soil 
and  the  handling  of  them  in  the  factory.  It  thus  appears  of  advantage  to  the  grower 
and  the  manufacturer  that  the  beets  should  not  only  he  harvested  at  the  period  of 
their  maximum  sugar  value,  hut  that  they  should  he  handled  hy  the  factory  as  nearly 
as  possible  as  they  come  fresh  from  the  field. 

A large  number  of  beets  were  selected  for  beet  mothers,  and  the 
changes  of  these  in  the  silo  are  to  be  studied  in  the  spring. 

The  work  of  the  Department  has  certainly  resulted  in  great  good  in  interesting 
people  in  all  parts  of  the  country  in  the  problem  of  sugar  beet  culture.  The  Sec- 
retary of  Agriculture  has,  however,  decided  not  to  make  as  large  a distribution 
of  sugar  beet  seed  in  the  manner  practiced  during  the  past  two  years,  but  to  con- 
centrate his  efforts  in  the  development  of  a sugar  beet  station,  in  which  practical 
illustrations  can  be  given  of  the  very  best  methods  of  sugar  beet  culture  and  the 
selection  of  mothers  for  the  production  of  a high  grade  of  seed. 

Record  of  experiments  with  sorghum  in  1891,  H.  W.  Wiley 
(Division  of  Chemistry , Bui.  No.  34 , p>p.  132). — The  experiments  re- 
ported upon  include  those  in  the  manufacture  of  sugar  from  sorghiim 
juices,  especially  by  means  of  the  alcohol  method  of  separation  (E.  S. 
B.,  yoI.  ii,  p.  469)  ; in  the  treatment  of  molasses  from  other  sugar 
houses , and  culture  experiments  at  Sterling,  Manhattan,  and  Medicine 
Lodge,  Kansas,  and  at  Patterson,  Louisiana. 

The  proposed  use  of  alcohol  in  the  manufacture  of  sugar  from  sorghum  is  not 
claimed  as  new  by  the  Department.  Many  years  ago  a French  chemist,  H.  Joulie, 
published  a work  on  sorghum  sugar,  entitled  Etudes  et  Experiences  sur  le  Sorgho  a 
Sucre.  On  pages  106  et  seq.  he  speaks  of  a proposed  method  for  the  manufacture 
of  sugar  from  sorghum  by  the  use  of  alcohol,  in  which  the  alcohol  was  applied 
directly  to  the  expressed  juice  of  the  cane. 

There  is  no  doubt  of  the  fact  that  this  method  would  work  admirably,  and  the 
only  objection  to  it  is  in  respect  of  the  great  amount  of  alcohol  which  would  be 
required.  For  this  reason  it  will  never  be  adopted  in  practice  unless  alcohol  should 
become  very  much  cheaper  than  it  ever  has  been  in  the  markets  of  the  world. 

The  process  of  Joulie,  moreover,  could  only  be  employed  with  mill  juices,  and  not 
to  advantage  with  diffusion  juices,  which  are  much  more  dilute  than  mill  juices 
and  would  require  a much  larger  quantity  of  alcohol.  * * * 

Several  years  before  Joulie  proposed  to  use  alcohol  for  making  sugar  from  sorghum, 
an  English  patent,  No.  655,  issued  March  27,  1858,  was  granted  to  William  Armond 
Gilbee  for  the  use  of  alcohol  in  the  manufacture  of  sugar.  * * * 

The  method  proposed  by  Joulie,  which  was  never  practiced  except  in  the  labora- 
tory, is  essentially  the  same  as  that  which  was  adopted  by  the  Department  of  Agri- 
culture, with  the  exception  of  the  stage  of  the  process  at  which  the  alcohol  is  applied. 

[In  the  method  as  used  by  the  Department  the  alcohol  is  added  to  the  clarified 
diffusion  juice  after  the  latter  has  been  concentrated  to  a sirup  containing  about 
55  per  cent  of  solids.] 

The  principle  of  the  method  practiced  by  the  Department  rests  on  a different 
basis  from  that  described  by  Gilbee.  The  chief  object  of  the  method  of  Gilbee  is  to 
get  rid  of  the  alkaline  salts  of  beet  sirup,  while  the  object  of  the  experiments  carried 
on  by  us  was  to  separate  the  incrystallizable  carbohydrates.  While  the  method  of 
Gilbee  embodies  the  main  process  of  our  method,  it  is  seen  without  discussion  that 
it  could  not  be  applied  economically. 
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It  is  but  just  to  say  that  our  method  was  developed,  perfected,  and  carried  out  in 
its  experimental  Avork  before  our  attention  was  called  to  the  patent  of  Gilbee  in 
March,  1892,  by  Prof.  C.  A.  O.  Eosell  of  the  Patent  Office. 

The  use  of  alcohol  for  percipitating  gums  for  chemical  purposes  has  long  been  prac- 
ticed. Its  application  to  sorghum  molasses  for  this  purpose  is  described  by  Dr. 
Peter  Collier  and  Mr.  Clifford  Richardson  in  the  Annual  Report  of  the  Department 
of  Agriculture  for  1878,  page  107.  * * * 

It  appears  from  the  experiments  which  were  conducted  that  one  of  the  chief  ad- 
vantages of  this  process  is  not  so  much  in  the  increased  yield  of  sugar  as  in  the  ease 
with  which  the  material  can  be  passed  through  the  sugar  factory.  With  ordinary 
sorghum  massecuite  it  is  necessary  to  run  a centrifugal  machine  from  fifteen  to  thirty 
minutes  in  order  to  dry  a very  small  charge,  while  with  massecuite  made  by  the  alco- 
hol process  from  two  to  five  minutes  have  been  found  to  be  entirely  sufficient  for  the 
maximum  charge. 

Insect  Life,  ( Division  of  Entomology , Insect  Life , vol.  iv.,  Nos.  9 and 
10,  June , 1892 , pp.  293-352,  figs.  17). — This  double  number  contains 
the  following*  articles : 

The  pea  and  bean  weevils  (pp.  297-302). — A summary  of  the  main  facts 
in  the  life  histories  of  the  jiea  weevil  ( Bruchus  pisi)  and  the  bean  weevil 
( B.fabce ),  compiled  from  0.  Y.  Riley’s  third  report  as  entomologist  of 
the  State  of  Missouri,  with  the  addition  of  subsequent  notes  princi- 
pally concerning  the  earlier  stages  of  these  insects.  The  accompany- 
ing illustrations  represent  the  two  species  in  their  different  stages. 

The  ox  hot  in  the  United  States,  0.  Y.  Riley  (pp.  302-317). — This  con- 
tains a somewhat  detailed  account  of  the  life  history  of  the  ox  botfly, 
ox  warble,  or  heel  fly,  as  it  is  variously  called.  The  ox  bot  of  this 
country,  hitherto  supposed  to  be  synonymous  with  the  European  spe- 
cies H ypoderma  bovis,  is  referable  to  a distinct  species,  Hypoderma 
lineata.  This  insect  is  distributed  throughout  the  European  countries 
and  practically  throughout  the  United  States,  but  whether  of  Ameri- 
can or  European  origin  remains  to  be  determined.  H.  bovis  also 
abounds  throughout  Europe,  but  has  never  been  found  to  occur  in 
America,  which  is  a remarkable  fact  when  it  is  considered  how  fre- 
quently cattle  are  imported  from  abroad.  The  main  facts  in  the  life 
history  of  H.  lineata  as  observed  in  this  country  may  be  briefly  sum- 
marized as  follows: 

The  eggs  are  fastened  to  the  hair  on  various  parts  of  the  body,  par- 
ticularly on  the  flanks  and  on  the  legs  near  the  heels,  and  are  taken 
into  the  stomach  by  the  cattle  when  they  lick  themselves.  The  egg 
splits  and  the  young  larva  or  grub,  which  was  well  developed  when  the 
egg  was  laid,  is  released  and  attaches  itself  by  means  of  the  spiny  proc- 
esses with  which  its  body  is  armed  to  the  esophageal  wall.  It  soon 
molts  and  remains  in  the  second  or  smooth  stage  for  eight  or  nine 
months,  wandering  slowly  about  in  the  tissues  of  its  host,  partaking 
of  little  nourishment,  and  developing  very  slowly,  if  at  all.  During  the 
winter  the  larva  of  this  stage  penetrates  the  skin,  and  molting  a second 
time  reassumes  its  spiny  character  and  develops  rapidly.  A third 
molt  then  takes  place,  the  larva  of  this  stage  living  within  the  swell- 
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mgs  or  sacs  under  the  animal’s  skin.  In  the  course  of  time  it  works 
its  way  out,  enters  the  ground,  and  assumes  the  perfect  stage  or  pupa- 
rium,  which  is  simply  the  contracted  and  hardened  larva,  the  mature 
insect  or  fly  issuing  a few  weeks  afterward. 

The  insect  is  described  and  illustrated  by  numerous  figures  repre- 
senting its  various  stages;  the  differences  between  it  and  H.  bovis  are 
presented  in  tabular  form,  with  accompanying  diagrams  and  figures  of 
both  species  for  comparison. 

The  ravages  of  the  leopard  moth  in  Brooklyn,  N.  Pilce  (pp.  317-319). — 
An  account  of  the  depredations  of  the  leopard  moth  (Zeuzera pyrina) 
in  Brooklyn,  New  York.  This  destructive  insect,  which  is  of  European 
origin,  has  been  known  in  this  country  for  the  past  five  years,  but  has 
not  until  very  recently  extended  its  ravages  beyond  a radius  of  a few 
miles  from  New  York  City.  According  to  the  writer,  however,  it  is 
rapidly  spreading  to  the  surrounding  country  and  may  eventually  prove 
a much  more  serious  pest  and  one  more  difficult  to  eradicate  than  the 
pernicious  Gypsy  moth.  Like  that  insect,  it  is  a general  feeder,  affect- 
ing a great  variety  of  woody  plants,  particularly  elm  and  maple.  The 
larvae  atlack  only  living  trees,  boring  into  the  larger  branches  and  the 
heart  of  the  tree.  Illustrations  of  the  insect  are  given,  and  a list  is 
appended  of  twenty-four  trees  and  shrubs  observed  by  the  writer  to 
be  affected  by  it. 

Hoiv  far  do  bees  fly  f F.  Benton  (pp.  319-321). — A discussion  showing 
the  error  of  recent  popular  computations  of  the  distance  bees  go  after 
honey.  Observation  and  experiment,  it  is  stated,  show  that  the  usual 
range  of  flight  is  2 to  3 miles,  and  that  pasturage  to  be  profitable  should 
be  within  this  distance  of  the  apiary. 

Note  on  the  water  bug  found  by  J.  L.  Zabriskie , F.  Bergroth  (p.  321). — 
A short  note  on  the  water  bug  previously  described  and  figured  in 
Insect  Life,  vol.  iy,  p.  198  (E.  S.  B.,  vol.  in,  p.  548).  The  species  is 
identified  as  an  undetermined  adult  male  of  the  family  Hydrometridm 
and  the  name  Blieumatobates  rileyi  is  proposed  for  it. 

The  locust  or  grasshopper  outlook  (pp.  321-323). — A summary  of  a 
paper  presented  by  Prof.  Riley  in  1891,  before  the  American  Associa- 
tion for  the  Advancement  of  Science  to  offset  published  statements 
calculated  to  cause  unnecessary  alarm. 

Early  published  references  to  some  of  our  injurious  insects , n,  F.  M. 
Webster  (pp.  323-326). — A continuation  of  a paper  begun  in  Insect  Life, 
vol.  iy,  p.  262  (E.  S.  R.,  yoI.  ill,  p.  812),  concerning  early  accounts  of 
our  more  common  injurious  species  of  insects.  The  following  species 
are  referred  to  in  this  article:  Isosoma  hordei , Elachista praematurella, 
Gecidomyia  destructor , Gortyna  nitela , and  Heliothis  armigera. 

Strange  developments  of  stomata  on  Carya  alba  caused  by  Phylloxera , 
D.  A.  Owen  (p.  327). — A paper  read  before  the  Indiana  Academy  of 
Sciences,  December  30,  1891. 
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Extracts  from  correspondence  (pp.  327-335). — Among  the  letters  pub- 
lished under  this  heading  the  following  are  of  special  interest:  Destruc- 
tion of  plant  lice  in  the  egg  state;  remedies  for  leaf-cutting  ants;  anew 
fumigator  for  scale  insects — a detailed  description  of  a new  kind  of  appa- 
ratus used  in  California;  the  fumigation  of  scale-infested  fruit  trees;  life 
history  and  treatment  of  the  mosquito;  loss  from  grain  weevils  in 
Texas,  and  the  bisulphide  of  carbon  remedy;  addition  of  lime  to  arsenical 
spray;  bumblebees  and  the  production  of  clover  seed. 

General  notes  (pp.  335-352). — Accounts  are  given  of  the  appearances 
of  different  species  of  insects  on  the  surface  of  snow  and  of  the  receipt 
in  Africa  of  recent  consignments  of  the  Yedalia.  Abstracts  are  given  of 
resoltj|ions  for  the  protection  of  fruit  trees  in  California.  Other  notes 
the&t  of  the  following  topics:  Strawberry  leaf  roller  in  Kentucky;  Phyl- 
loxera at  the  Cape  of  Good  Hope;  a new  tree  band;  a true  bug  dam- 
aging peanuts  in  China;  Sarcophaga  in  the  human  ear ; Japanese  peach 
moth;  hop  louse  and  the  use  of  quassia  vs.  kerosene  as  a remedy  for  it; 
Angoumois  grain  moth  in  Pennsylvania;  and  abundance  of  Attagenus 
piceus  in  Illinois. 

Manual  of  the  Phanerogams  and  Pteridophytes  of  western 
Texas,  J.  M.  Coulter  (. Division  of  Botany , Contributions  from  the  TJ.  S. 
National  Herbarium,  vol.  II,  No.  2,  June  1 , 1892,  pp.  153-345 , plates  2). — 
This  is  the  second  part  of  a manual  intended  to  include  descriptions  of 
all  Texan  plants  west  of  the  ninety- seventh  meridian.  The  first  part, 
containing  the  Polypetalm,  was  issued  as  vol.  n,  No.  1,  of  the  same 
series  (E.  S.  R.,  vol.  hi,  p.  103).  The  Gamopetalse  described  include 
925  species  in  275  genera  belonging  to  31  orders.  The  largest  orders 
are  the  Composite,  represented  by  430  species  in  127  genera ; Scrophu- 
larinem,  66  species  in  21  genera;  Labiatse,  60  species  in  24  genera; 
Asclepiadeae,  38  species  in  9 genera;  Boraginese,  34  species  in  10  genera; 
Convolvulaceae,  33  species  in  8 genera;  Solanaceae,  31  species  in  13 
genera;  Rubiacese,  30  species  in  10  genera. 


ABSTRACTS  OF  REPORTS  OF  FOREIGN  INVESTIGATIONS. 


On  the  determination  of  potash,  F.  Jean  and  Trillat  (Bui.  Roc. 
Chim.  7 (1892),  ser.  3,pp.  228). — The  aqueous  solution  containing  potash 
is  heated  with  a slight  excess  of  sodium  hydrate  to  expel  the  ammonia, 
iiltered  if  necessary,  acidulated  with  hydrochloric  acid,  and  evaporated 
to  a sirup  with  an  excess  of  platinic  chloride.  After  being  taken  up 
and  washed  with  alcohol  and  ether  the  platinum  salt  is  dissolved  in 
boiling  water  and  treated  while  hot  with  an  alkaline  solution  of  sodium 
formate,  which  reduces  the  platinum.  This  is  collected  on  a filter, 
washed  with  acidulated  water,  incinerated,  and  weighed.  Objections 
to  the  method  are  that  the  sodium  formate  decomposes,  the  reduction 
of  the  platinum  takes  place  slowly,  and  the  latter  adheres  to  the  sides 
of  the  vessel.  These  objections  are  overcome  when  the  reduction  of 
the  platinum  salt  is  effected  by  means  of  formic  aldehyde  solution, 
a few  drops  of  which  are  added  to  the  alkaline  solution.  The  reduc- 
tion is  almost  instantaneous  and  the  platinum  separates  out,  when  the 
liquid  is  stirred  during  the  heating,  in  black  clots,  which  are  easily 
collected.  Formic  aldehyde  solution  can  easily  be  preserved  without 
decomposing. — e.  w.  a. 

Volumetric  method  for  determining  phosphoric  acid,  M.  Spica 

( Gazetta  cliimica  italiana , 22 (1892), p.  117 ; abs.  in  Chem.  Ztg .,  1892 , Repert ., 
p.  148). — The  method  is  said  to  be  especially  applicable  to  the  determi- 
nation of  phosphoric  acid  in  Thomas  slag  and  other  phosphates  used  for 
fertilizing  purposes.  The  iron,  manganese,  silicic  acid,  and  aluminium 
are  first  removed  either  by  means  of  sodium  carbonate,  or  better,  sul- 
phuric acid.  According  to  the  first  method  the  fertilizer  is  smelted  in 
a porcelain  crucible  with  sodium  carbonate  and  silica,  ground,  and 
extracted  with  hot  water  $ the  filtrate  is  evaporated  to  dryness,  taken 
up  in  water,  acidulated  with  hydrochloric  acid,  evaporated  to  dryness, 
and  again  taken  up  in  water. 

According  to  the  second  method,  the  phosphate  is  evaporated  nearly 
to  dryness  with  concentrated  sulphuric  acid,  the  residue  extracted  with 
absolute  alcohol,  and  the  solution  evaporated  and  neutralized  with  soda. 

The  phosphoric  acid  is  determined  volumetrically  in  either  solution. 
A few  drops  of  phenolphthalein  are  added  to  the  solution  which  is  then 
carefully  neutralized  and  made  to  a definite  volume.  To  an  aliquot 
part  a titrated  solution  of  ferric- potassium  sulphate  (iron  alum)  is  added 
until  the  phosphoric  acid  is  all  precipitated  as  ferric-phosphate,  the 
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cud  of  the  precipitation  being  recognized  by  means  of  salicylic  acid. 
After  complete  precipitation  of  the  phosphoric  acid  the  slightest  excess 
of  iron  solution  gives  a violet  color  with  salicylic.  The  strength  of  the 
iron  solution  is  determined  by  titrating  with  ammonium  sodium  phos- 
phate.— E.  w.  A. 

A new  and  rapid  method  for  the  determination  of  nitrogen  in 
organic  bodies,  W.  F.  K.  Stock  (Analyst,  1892,  pp.  109-113). — This 
method  is  similar  in  principle  to  the  Kjeldahl  method,  using  manganese 
dioxide  as  the  oxidizing  agent.  From  0.5  to  1 gram  of  substance  is 
heated  without  boiling  in  an  Erlenmeyer  flask  or  -small  beaker  with  10 
c.  c.  concentrated  sulphuric  acid  and  5 grams  of  pulverized  native  man- 
ganese dioxide,  until  the  solution  assumes  a dark-green  color,  owing  to 
the  formation  of  manganic  sulphate,  which  indicates  the  end  of  the  re- 
action. The  digestion  flask  or  beaker  is  cooled,  cold  water  is  added, 
and  the  contents  are  transferred  to  a copper  distilling  flask ; an  excess 
of  sodium  hydrate  is  added,  and  the  ammonia  distilled,  collected,  and 
titrated.  The  distilling  flask  is  supplied  with  a supply  tube  for  adding 
sodium  hydrate  and  a wide  evolution  tube  to  act  as  a reflux  tube  in 
case  of  sudden  frothing.  A Wurtz  flask  is  interposed  between  the  dis- 
tilling flask  and  the  condenser,  which  serves  as  a wash  flask  and  holds 
back  the  sodium  hydrate.  Both  flasks  are  kept  boiling  throughout  the 
test.  The  copper-distilling  flask  is  used  because  the  breakage  was 
very  large  with  glass  flasks,  owing  to  the  bumping. 

The  method  now  disclosed  can  not  he  looked  upon  as  simply  a modification  of 
KjeldahTs  process.  Kjeldahl  effects  oxidation  at  the  expense  of  sulphuric  acid,  and 
although  he  uses  potassium  permanganate  to  complete  the  oxidation  he  does  not 
rely  upon  it  as  a principal  reagent. 

KjeldahTs  method  requires  much  more  time  than  the  method  I propose.  I have 
completely  oxidized  a sample  of  hone  powder  in  three  minutes,  and  have  determined 
the  nitrogen  in  fifty  minutes  from  the  time  of  weighiug  out  the  sample. 

The  following  percentages  of  nitrogen  were  found : 


By  combus- 
tion. 

By  new 
method. 

Bone  meal 

3.54 

3. 64 

Cotton  cake. 

3. 69 

3.49 

Cotton-seed  cake 

3.  68 

3.  61 ; 3.  49 

Pisli  flesh 

7.41 

7.  51 

Commercial  uric  acid 

33.  09* 

32.70;  32.51 

* Theoretically. 


‘‘Attempts  have  been  made  to  use  the  method  for  determining  the 
nitrogen  of  ferrocyanides  and  some  alkaloids,  but  so  far  without  suc- 
cess.” 

Fears  were  expressed  by  Mr.  Dyer  and  Mr.  Coste  that  the  addi- 
tion of  manganese  dioxide  would  result  in  a loss  of  nitrogen.  They 
had  found  that  the  addition  of  permanganate  in  the  Kjeldahl  process 
was  not  only  unnecessary,  but  in  some  cases  might  cause  serious 
error. — w.  H.  b. 

On  the  occurrence  in  various  plants  of  a xylose-yielding  gum, 
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A.  Hebert  (Ann.  Agron.,  18  (1892),  N~o.  5, pp.  261-267). — The  synthesis 
of  the  carbohydrates  of  plants  is  briefly  discussed.  The  demonstration 
by  Maquenne  of  the  lieptose  character  of  the  perseite  of  Miintz  and 
Marcauo,  and  the  discovery  of  the  pentose  character  of  arabinose  by 
Kiliani  and  of  xylose  by  Wheeler  and  Tollens,  have  strengthened  the 
theory  of  the  formation  of  the  carbohydrates  from  formic  aldehyde. 
There  have  now  been  found  in  plants  substances  having  carbon  atoms 
as  follows:  Glycerin  of  the  fatty  acids  C3,  erythrite  C4,  pentaglucoses 
C5,  glucoses  C6,  and  heptaglucoses  C7.  The  author  has  investigated  the 
distribution  of  xylose-yielding  gum  in  different  families  of  plants.  He 
has  found  it  in  hay  of  grasses,  in  alfalfa,  flax,  and  the  dry  residues  of 
beets  and  potatoes,  as  well  as  in  soils  rich  in  organic  matter,  and 
he  concludes  that  it  is  an  important  constituent  in  the  majority  of 
plants. — w.  H.  b. 

Studies  on  the  action  of  strongly  diluted  hydrochloric  acid  and 
of  pepsin  and  hydrochloric  acid  on  the  digestible  albuminoids  in 
various  foods  and  feeding  stuffs,  A.  Stutzer  (Lcindic.  Vers.  8tat.,  40, 
yp.  161-175). — This  is  a continuation  of  investigations  reported  by  the 
author  under  the  same  title  in  Landw.  Vers.  Stat.,  37  (1890),  pp.  107-133. 
The  question  to  be  investigated  was  whether  in  the  testing  of  different 
feeding  stuffs  the  digestible  albuminoids  contained  therein  are  dissolved 
by  pepsin  and  hydrochloric  acid  with  the  same  rapidity,  or  whether  the 
solubility  of  albuminoid  bodies  in  different  feeding  stuffs  is  different. 

The  earlier  report  was  largely  occupied  Avitk  a description  of  the 
author’s  method  of  fractional  digestion.  In  this  determinations  are 
made  in  the  substance  tested  of  the  total  nitrogen,  the  amide  nitrogen, 
and  the  nitrogen  dissolved  in  pepsin-hydrochloric  acid  solution  after 
deducting  the  amide  nitrogen. 

Further  studies  reported  in  the  present  article  indicated  that  for  these 
experiments  the  digestive  fluids  need  not  be  freshly  prepared,  but  might 
be  several  months  old  without  harm  in  case  they  had  been  closely  stop- 
pered and  kept  in  a cool  place  away  from  the  direct  rays  of  the  sun; 
and  that  in  studies  on  peanut  cake,  rice  feed,  and  cocoanut  cake  the 
result  was  the  same  whether  the  substance  Avas  very  finely  ground  or 
whether  the  particles  were  0.5  to  1 mm.  in  size.  Dried  diffusion  resi- 
dues and  hay  were  more  digestible  in  a finely  ground  condition  than 
when  coarser.  In  the  case  of  coarse  fodders,  therefore,  the  material 
should  be  finely  ground. 

The  experiments  reported  in  the  present  article  were  on  peanut  cake, 
rice  feed,  cocoanut  cake,  dried  diffusion  residues,  and  hay.  These 
studies  showed  the  rapidity  with  which  the  digestible  albuminoids  con- 
tained in  different  feeding  stuffs  were  dissolved  by  pepsin  and  hydro- 
chloric acid  to  be  very  different.  This  difference  is  traced  to  specific 
peculiarities  of  the  different  albuminoid  substances.  Setting  aside  the 
individual  differences  in  the  case  of  different  animals,  it  is  believed  to 
be  possible  by  means  of  the  method  of  fractional  digestion  worked  out 
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to  determine  with  reasonable  accuracy  whether  the  albuminoids  con- 
tained in  this  or  that  feeding  stuff  are  more  difficultly  or  more  easily 
digestible  $ also  whether  by  diff  erent  means  of  preparation,  as  cooking, 
steaming,  drying,  ensiling,  etc.,  or  by  the  addition  of  salt,  preserva- 
tives, etc.,  the  original  digestibility  of  the  albuminoids  is  favorably  or 
unfavorably  affected.  The  new  method  it  is  hoped  will  be  of  no  less 
value  in  the  investigation  of  human  foods  than  in  testing  the  value  of 
animal  foods.  It  is  self-understood  that  the  method  follows  only  the 
purely  chemical  course  of  digestion  and  also  that  the  results  of  this 
u fractional  ” digestion  give  no  absolute  figures  but  only  comparative 
ones.  The  disadvantageous  effect  of  salicylic  acid  and  saccharine  and 
the  indifferent  action  of  thymol  on  digestion  of  the  protein  have  been 
alluded  to  in  other  places.  The  action  of  certain  organic  acids  has  also 
been  studied  (E.  S.  B.,  vol.  11,  p.  525).  Later  experiments  show  the 
high  value  of  lactic,  malic,  tartaric,  and  citric  acids  and  the  very  low 
value  of  acetic  and  butyric  acids.  For  the  action  of  common  salt  see 
E.  S.  B.,  vol.  11,  p.  526.  The  experiments  formerly  made  by  G.  Kuhn 
and  U.  Kreusler,  showing  the  disadvantage  of  steaming  and  cooking 
feeding  stuffs  as  regards  the  digestibility  of  the  albuminoids,  have  been 
corroborated.  The  baking  of  flour  in  bread  renders  the  albuminoids 
more  difficultly  digestible,  while  the  starchy  constituents  are  made 
more  easily  digestible  by  this  process.  In  experiments  here  reported 
and  in  others  the  author  has  found  invariably  that  the  heating  of  sub- 
stances up  to  that  temperature  at  which  the  albuminoid  bodies  coagu- 
late renders  them  more  difficultly  digestible.  The  difference  is  still 
more  marked  when  instead  of  pepsin  solution  the  solvents  are  pure 
water  and  acidulated  water.  The  diminished  solubility  of  the  albumi- 
noids is  believed  to  be  attributable  to  the  fact  that  these  bodies  can 
act  as  ferments,  and  by  heating  this  fermentative  action  is  destroyed. 
Kumerous  observations  favor  this  theory.  The  results  already  obtained 
give  encouragement  for  the  hope  that  by  this  means  of  u fractional v 
digestion  much  may  be  learned  regarding  the  behavior  of  albuminoids 
under  the  influence  of  the  digestive  fluids. — E.  w.  A. 

The  digestibility  and  the  nutritive  value  of  cellulose,  K.  Zuntz 
(Arch.  ges.  Physiol .,  49 , pp.  477-484 ; abs.  in  Centralbl.  agr.  Chem.,  21, pp. 
88-90). — Becent  experiments  at  the  Gottingen  Station  have  indicated 
crude  cellulose  to  be  of  equal  or  nearly  equal  feeding  value  to  starch 
and  sugar.  Wolff*,  on  the  contrary,  found  crude  fiber  to  be  of  inferior 
feeding  value  in  experiments  with  work  horses,  and  experiments  on  the 
horse  by  the  author  and  his  associates  have  also  pointed  in  the  same 
direction.  The  author  found  that  the  consumption  of  oxygen  by  an 
animal  kept  perfectly  quiet  was  greater  the  larger  the  amount  of  crude 
fiber  in  the  food.  He  explains  this  in  part  by  the  increased  work 
required  for  digestion  of  the  more  voluminous  fodder,  and  in  part 
by  the  lower  value  observed  by  J.  Munk  and  Mallevre  for  cellulose. 
The  discrepancy  between  these  results  and  those  with  sheep  in  the 
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Gottingen  experiments  he  believes  to  be  explained  by  the  difference  be- 
tween the  digestive  organs  of  the  horse  and  ruminants  and  the  difference 
in  the  place  where  the  cellulose  fermentation  takes  place.  In  the  case 
of  the  horse  all  of  the  albuminoid  bodies,  carbohydrates,  and  fat  accessi- 
ble to  the  digestive  fluids  are  dissolved  in  the  stomach,  and  principally 
resorbed  there.  Only  the  cellulose  and  the  food  materials  which  are 
encased  in  cell  membranes  not  ruptured  in  chewing,  pass  on  into  the 
caecum  and  colon.  Here  the  cellulose  undergoes  fermentation  and  a 
large  part  is  rendered  soluble,  and  the  resulting  organic  acids  are  re- 
sorbed. The  other  food  nutrients  are  also  believed  to  be  largely  ren- 
dered soluble  by  the  solution  of  the  cell  membrane  surrounding  them, 
and  resorbed,  but  are  by  no  means  absorbed  to  the  same  extent  as  if 
they  had  been  set  free  at  an  earlier  stage,  since  the  power  of  resorption 
in  this  part  of  the  apparatus  is  much  weaker  than  in  the  small  intes- 
tines. In  the  case  of  ruminants,  on  the  other  hand,  a large  part  of 
the  crude  fiber  is  dissolved  in  the  first  three  stomachs.  The  existence 
of  these  three  stomachs  presents  the  advantage  that  by  an  earlier 
breaking  open  of  the  cell  membrane  the  contents  are  exposed  to  the 
digestive  fluids,  and  the  disadvantage  that  much  valuable  food  mate- 
rial is  decomposed  and  diminished  in  value  by  the  process  of  fermenta- 
tion. Tappeiner  found  that  in  the  presence  of  the  characteristic  mi- 
crobes starch  and  sugar  undergo  the  same  decomposition  as  crude  fiber, 
and  that  they  thus  in  a measure  prevent  the  cellulose  from  being  acted 
upon  by  the  germs.  He  concluded  from  this  that  the  cellulose  diges- 
tion suffered  from  the  presence  of  excessive  amounts  of  soluble  car- 
bohydrates and  explained  in  this  way  the  so-called  depression  in 
digestibility  in  ruminants  attributed  to  these  soluble  carbohydrates. 
He  found  that  the  presence  of  large  amounts  of  albuminoids  increased 
the  intensity  of  the  fermentation  by  which  cellulose  was  rendered 
soluble,  and  so  made  the  decomposition  of  the  cell  membrane  pos- 
sible even  in  the  presence  of  large  amounts  of  soluble  carbohydrates. 

The  above  accounts  for  the  apparent  equality  of  the  feeding  value  of 
cellulose  and  starch  in  the  case  of  ruminants.  The  starch,  and  espec- 
ially the  sugar,  may  ferment  in  place  of  the  cellulose,  and  so  themselves 
be  reduced  in  value;  they  are  in  part  lost  in  the  form  of  marsh  gas  and 
organic  acids.  Under  given  conditions  of  fermentation  certain  amounts 
of  marsh  gas,  carbonic  acid,  acetic  acid,  etc.,  are  produced.  The  con- 
ditions of  fermentation  remain  the  same  as  long  as  the  relation  of  the 
carbohydrates  to  the  albuminoid  bodies  and  salts  in  the  fermenting 
mass  remains  unchanged.  When  the  amount  of  crude  fiber  falls  below 
a certain  minimum  the  intensity  of  the  fermentation  suffers  because  of 
a certain  catalytic  action,  attributed  by  Tappeiner  to  crude  fiber,  by 
which  the  intensity  of  this  particular  fermentation  is  increased,  and 
because  the  sojourn  of  the  food  in  the  first  three  stomachs  for  a sufficient 
length  of  time  is  believed  to  depend  upon  the  presence  of  cellulose. 

The  results  of  the  Gottingen  experiments  agree  with  this  view.  The 
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amount  of  marsh  gas  given  off  by  the  animals  remained  unchanged 
when  a part  of  the  crude  fiber  of  the  food  was  replaced  by  an  equiva- 
lent amount  of  starch.  In  the  experiments  with  horses  the  amount  of 
marsh  gas  given  off  was  not  determined. — e.  w.  a. 

Observations  on  dried  brewers’  grains,  A.  Stutzer  (Landw. 
Vers.  Stat.,  40,  pp.  311-316 ). — Wet  brewers’  grains  are  submitted  to  in- 
tense pressure  before  drying,  which  removes  a large  amount  of  a cloudy 
liquid.  The  amount  of  liquid  expressed  was  found  to  be  about  100 
liters  per  1,000  kg.  of  wet  grains.  One  hundred  liters  of  this  liquid 
was  found  to  contain  1.15  kg.  of  protein,  3.57  kg.  of  cellulose  and  nitro- 
gen-free extract,  and  0.0  kg.  of  ash.  This  is  calculated  to  be  a loss  of 
1.45  pounds  of  protein,  5 pounds  of  nitrogen-free  extract,  0.33  pound 
of  phosphoric  acid,  and  0.42  pound  of  calcium  oxide  per  100  pounds 
of  dried  grains  containing  10  per  cent  of  moisture. 

Tests  were  made  artificially  of  the  digestibility  of  the  protein  in  pur- 
chased samples  of  dried  brewers’  grains  and  in  samples  which  were 
carefully  dried  in  the  laboratory.  In  the  case  of  the  samples  dried  in  the 
laboratory  the  percentage  of  amide  nitrogen  was  higher  and  the  pepsin 
soluble  nitrogen  was  very  much  more  easily  soluble  in  the  digestive  fluids 
than  in  the  commercial  dried  grains.  The  inference  is  that  carelessness 
in  drying  may  impair  the  nutritive  value  of  the  grains. — e.  w.  A. 

The  physiological  effect  of  corn  cockle  when  fed  to  swine,  0. 
Koknauth  and  A.  Arche  (Landw.  Vers.  Stat .,  40,  177-202). — The 
conflicting  opinions  of  scientists  and  practical  farmers  as  to  the  feeding 
value  of  corn  cockle  and  the  danger  attending  its  use,  led  the  authors 
to  undertake  an  investigation  as  to  the  actual  physiological  effect  of  this 
plant  on  swine.  The  refuse  from  the  machines  used  in  cleaning  grain 
( Trieurausputz)  is  said  to  consist  for  the  greater  part  of  cockle  seed. 
Especially  is  this  the  case  in  Hungary,  and  there  the  refuse  is  very  ex- 
tensively used  in  fattening  pigs.  The  seeds  are  said  to  be  poisonous. 
H.  Scliultze  isolated  an  alkaloid  from  them.  Ulbricht  fed  an  extract 
supposed  to  contain  the  alkaloid  to  two  rabbits,  with  the  result  that 
both  died  of  paralysis  of  the  heart  within  twenty-four  hours.  Pusch,  who 
made  an  extensive  study  of  the  subject,  summed  up  his  results  in  sub- 
stance as  follows:  Under  certain  conditions  corn  cockle  is  injurious  to 
domestic  animals.  The  amount  of  the  poisonous  substance  in  the  seed 
is  variable,  depending  probably  upon  the  season  and  the  soil.  Animals 
become  accustomed  to  it,  so  that  amounts  of  seed  which  at  first  caused 
sickness,  later  have  no  iojurious  effect.  The  susceptibility  of  animals 
to  the  poison  varies  both  with  the  species  and  the  individual.  Young 
animals  are  more  readily  affected  than  older  ones.  It  is  believed  that 
rodents  and  sheep  are  not  susceptible,  and  as  far  as  known  grown  cattle 
are  only  slightly  or  not  at  all  affected  by  the  poison.  Calves,  swine, 
horses,  and  especially  dogs  are  more  or  less  susceptible.  Concerning 
birds  and  fowls  there  is  some  doubt. 

The  present  experiments  were  made  on  rabbits  and  pigs  at  the 
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Vienna  Station.  Two  rabbits  were  fed  refuse  containing  46  per  cent 
of  cockle  for  a period  of  thirty-six  days,  and  then  the  cockle  seed  alone 
for  thirty  days,  without  apparent  injurious  effect  in  either  case.  Injec- 
tions were  then  made  under  the  skin  of  variously  prepared  aqueous 
and  alcoholic  extracts  of  cockle  seed,  representing  from  14  to  20  grams 
of  the  seed,  but  without  apparent  effect  on  the  health  of  the  rabbits. 
Negative  results  were  likewise  obtained  with  a bread  containing  40  per 
cent  of  cockle- seed  meal,  which  was  eaten  by  grown  persons  and  chil- 
dren. 

Three  pigs,  weighing  at  the  beginning  from  48  to  70  pounds,  were 
fed  a nearly  pure  cockle  seed  (95.6  per  cent),  mixed  with  from  30  to  60 
per  cent  of  barley  and  corn.  All  gained  rapidly  except  one,  which 
was  a poor  feeder  and  which  received  70  per  cent  of  cockle  seed.  This 
pig  was  slaughtered  at  the  end  of  two  months  and  an  examination 
made,  but  the  alimentary  canal  was  found  to  be  in  every  respect  nor- 
mal. The  other  two  pigs  were  then  placed  in  a respiration  apparatus 
to  observe  the  effect  of  the  cockle  seed  on  the  metabolism.  In  the  first 
period  (March  15-25)  the  food  consisted,  as  before,  of  a mixture  of 
cockle  seed,  barley,  and  corn,  and  in  the  second  period  (April  4-14)  the 
cockle  seed  was  replaced  by  oil  cakes.  The  experiment  was  carried 
out  in  the  usual  manner  and  permitted  the  estimation  of  the  amounts  of 
albuminoids,  fats,  and  carbohydrates  digested,  and  of  albuminoids  and 
fat  stored  in  the  body  with  each  ration.  The  outcome  of  this  part  of 
the  investigation  was  in  brief  as  follows:  The  feeding  of  cockle  seed 
to  young  pigs  in  the  proportion  in  which  it  is  present  in  the  refuse 
from  grain-cleaning  machines  was  not  attended  by  any  perceptible  dis- 
advantageous effects  either  on  the  health  of  the  animals  or  the  manner 
in  which  the  food  was  used  in  the  body.  Where  70  per  cent  of  the  food 
was  cockle  seed  the  increase  in  live  weight  was  small,  but  this  is  believed 
to  be  due  to  the  bitter  taste  of  the  seed  and  the  reluctance  with  which 
the  pigs  ate  it  rather  than  to  any  poisonous  action.  The  cockle  seed 
slightly  diminished  the  storage  of  albuminoids  in  the  body  (formation 
of  lean  meat),  but  tended  to  increase  that  of  the  fat.  The  latter  was 
indicated  by  the  diminished  amount  of  carbonic  acid  exhaled  when  the 
cockle  seed  was  fed.  There  was  little  difference  between  the  digesti- 
bility of  the  cockle-seed  ration  and  of  the  other.  The  lean  meat  pro- 
duced on  cockle  feed  was  normal  in  composition  and  character.  A 
larger  amount  of  the  cockle- seed  ration  was  required  to  produce  an 
increase  of  100  pounds  in  live  weight  than  of  the  oil-cake  ration,  but 
this  was  more  than  compensated  for  by  the  lower  price  of  the  cockle 
seed.  The  authors  conclude,  therefore,  that  cockle  is  to  be  regarded 
as  a harmless  and  valuable  food  for  growing  pigs. — e.  w.  a. 

The  poisonous  effects  of  com  cockle,  Kobert  ( Landw . Gentralbl. 
Provinz  Posen , 19;  abs.  in  Gentralbl.  axjr.  Ghem .,  21 , p.  273). — Accord- 
ing to  the  author,  corn  cockle  contains  a substance,  saponin,  which 
acts  as  a poison  either  when  introduced  into  the  blood  or  when 
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eaten  in  the  form  of  cockle  seed.  Healthy  rats  and  rabbits  can  with- 
stand the  poisonous  effects  of  the  seed  for  some  time.  Dogs,  cats,  and 
birds  are  much  more  susceptible  to  it,  and  after  being  fed  on  the  seed 
a short  time  become  sick  and  die.  It  is  also  injurious  to  swine  and 
cattle  and  may  induce  death.  The  poison  decomposes  the  blood,  dis- 
solving the  red  corpuscles,  and  also  destroys  the  sensitive  albuminoid 
portion  of  the  nerve  elements.  In  view  of  the  injurious  effects  of  cockle 
seed,  he  thinks  the  sale  of  feeding  stuffs  containing  admixtures  of  cockle 
seed  should  be  prohibited  by  law.  He  believes  that  grain  should  be 
thoroughly  cleaned  of  cockle  seed  by  machinery  before  grinding. 

The  poisonous  principle  is  said  to  lie  just  under  the  surface  of  the 
seed,  and  he  suggests  that  cockle  seed  may  be  prepared  for  feeding  by 
coarse  grinding  so  that  the  outer  covering  can  be  separated,  and  then 
heating  the  latter  in  iron  pans  at  50°  0.  The  heat  decomposes  the 
poisonous  substance,  and  the  whole  may  then  be  ground  and  mixed 
with  grain  feeds  without  danger. — e.  w.  a. 

Is  sterilized  milk  more  difficult  to  digest  than  raw  milk  ? A. 
Stutzer  ( Landw . Vers.  Stat .,  40 , pp.  317-319). — Raudnitz*  found  in 
experiments  with  dogs  that  cooked  milk  was  slightly  less  digestible 
than  uncooked  milk.  The  author  studied  the  matter  by  means  of  a frac- 
tional” digestion  experiments.  He  used  milk  which  had  been  sterilized 
according  to  Sohxlet’s  method  in  bottles  of  200  c.  c.  capacity  by  heating 
for  one  hour.  Four  separate  experiments  were  made  with  sterilized 
and  four  with  unsterilized  milk.  The  results,  in  agreement  with  those 
found  by  Raudnitz,  showed  the  uncooked  milk  to  be  somewhat  more 
rapidly  digested  by  the  artificial  digestive  fluids  than  the  sterilized 
milk. — E.  w.  A. 

Studies  on  butter  fat,  M.  Schrodt  and  O.  Henzhold  (Landw.  Vers. 
Stat .,  40 , pp.  299-309). — The  authors  have  previously  reported  under  the 
same  title  f a series  of  investigations  which  were  made  to  observe  the 
range  of  variation  of  the  volatile  an  d the  insoluble  fatty  acids  and  of  olein 
in  butter.  These  studies  were  made  on  the  butter  produced  from  the 
milk  of  one  Angler  cow,  and  of  a herd  of  ten  cows,  including  Angler, 
Breitenburger,  and  Shorthorn -Ditmarscher  breeds,  and  lasted  a year, 
samples  being  analyzed  twice  every  week.  The  conclusions  were  that  the 
amounts  of  volatile  and  insoluble  fatty  acids  and  of  olein  in  butter  were 
governed  by  the  stage  of  the  period  of  lactation  and  not  by  the  nourish- 
ment of  the  cows,  whether  winter  stall  feeding  or  summer  pasturage, 
which  had  no  part  in  the  changes  in  the  composition  of  the  butter  fat. 
With  the  advance  of  the  period  of  lactation  the  volatile  acids  were  found 
to  decrease,  while  the  percentage  of  insoluble  acids  and  of  olein  in- 
creased. The  index  of  refraction  of  the  fat  suffered  only  slight  varia- 
tions, which  apparently  were  due  neither  to  the  period  of  lactation  nor 
to  the  food.  On  the  basis  of  their  studies  the  authors  recommended  that 
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when  in  the  examination  of  butter  for  admixtures  of  foreign  fats  a low 
content  of  volatile  acids  is  found,  the  insoluble  acids  be  determined  also, 
the  range  of  variation  of  which  is  small.  For  pure  butter  which  shows 
a low  content  of  volatile  fatty  acids  has  a high  content  of  insoluble  fatty 
acids,  and  the  addition  of  a small  amount  of  foreign  fats  will  suffice  to 
raise  the  insoluble  acids  in  the  mixture  above  the  maximum  limit  for 
pure  butter.  The  refractive  index  was  also  recommended,  being  rapidly 
determined  and  furnishing  valuable  indications. 

In  a further  study  of  the  same  subject  the  authors  extended  their 
observations  to  the  butter  made  from  the  mixed  milk  of  a herd  of  220- 
230  cows  on  an  estate  in  eastern  Holstein,  receiving  samples  of  butter 
direct  from  the  creamery  twice  weekly  from  May  3,  1890,  to  May  23, 
1891.  In  each  sample  the  volatile  and  insoluble  fatty  acids  and  the  in- 
dex of  refraction  were  determined,  the  latter  by  means  of  the  Abb£ 
refractometer.  All  determinations  were  made  in  duplicate. 

The  cows  were  a cross  of  Angler  and  Ayrshire  breeds.  They  were 
turned  to  pasture  May  7,  1890,  and  remained  until  the  last  of  October. 
The  stall  feeding  lasted  from  the  latter  date  to  May  21,  1891,  during 
which  time  they  received  per  head  daily  about  5 pounds  meadow  hay, 
10  pounds  straw  (oat  and  barley),  3 pounds  of  a mixture  of  ground 
oats,  barley,  and  peas,  1 pound  of  wheat  bran,  2J  pounds  of  palm  cake, 
and  1J  pounds  of  peanut  cake.  In  1889-’90  sixty-six  cows  of  the  herd 
calved  between  October  and  December,  eighty-five  between  January 
and  March,  and  the  remainder  from  April  on.  In  1890-’91  sixty- three 
cows  calved  between  November  and  January,  ninety-seven  between 
February  and  April,  and  the  rest  later.  In  accordance  with  this  the 
majority  of  the  cows  would  be  old  in  milk  from  July  to  October. 

The  cream  was  raised  by  a centrifugal  separator  and  churned  sour. 
The  average  composition  of  the  butter  as  compared  with  that  found  in 
the  previous  investigation  with  10  cows  is  given  as  follows: 


Averages,  and  range  of  variation. 


Year. 

Average  for  year. 

Range  of  variation. 

Volatile 
fatty  acids. 

Insoluble 
fatty  acids. 

Index  of 
refraction. 

Volatile  fatty 
acids. 

Insoluble  fatty 
acids. 

Index  of 
refraction. 

1890-91  

26C'l62 
29. 570 

Per  cent. 
88. 328 
87.  880 

1. 4586 
1. 4592 

2L54-28. 94 
23.  60-34.  02 

Per  cent. 
86. 95-90.  29 
85. 36-89. 76 

1.  4560-1. 4620 
1. 4580-1.  4620 

1889-90  

* Of  deci-normal  soda  solution. 


The  volatile  acids,  as  will  be  seen,  were  unusually  low.  The  authors 
think  that  this  can  not  have  been  due  to  the  food,  but  suggest  that 
the  breed  of  cows  may  have  some  connection  with  it. 

The  following  are  the  averages  by  months  of  the  results  found : 
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Averages  by  months. 


May 

June 

July 

August  . . . 
September 
October  . . . 
November . 
December . 


January. . 
February 
March. . . . 

April 

May 


Months. 


1890. 


1891. 


Volatile 
fatty  acids. 

Insoluble 
fatty  acids. 

Index  of 
refraction. 

c.  c* 

Per  cent. 

27.  78 

88.  32 

26. 45 

88.  61 

24.  32 

88.  77 

1. 4589 

24.  35 

87.84 

1. 4584 

23.  73 

88.  59 

1. 4604 

22.  46 

89.58 

1.  4616 

26.  53 

88.  39 

1.  4589 

27. 16 

87.  65 

1.  4581 

27.  49 

87.  64 

1. 4583 

28. 05 

87.79 

1. 4577 

28.22 

87.  46 

1.4577 

27.  87 

88.47 

1. 4574 

25.  92 

89. 13 

1. 4565 

* Of  deci-normal  soda  solution. 


During  the  months  from  July  to  October,  inclusive,  when  a large 
majority  of  the  cows  were  in  an  advanced  stage  of  the  milking  period, 
there  was  a decrease  in  the  content  of  volatile  acids  in  the  butter,  the 
lowest  point  being  reached  in  October.  In  November,  when  20  cows 
calved,  a sudden  increase  is  noticed.  When  the  months  during  which 
the  volatile  acids  were  low  and  during  which  they  were  high  are  each 
averaged,  a connection  is  seen  between  the  content  of  volatile  and  of 
insoluble  acids,  the  latter  being  highest  when  the  volatile  acids  are 
low.  The  authors  believe  the  effects  of  the  period  of  lactation  on  the 
content  of  volatile  and  insoluble  fatty  acids  in  the  butter  are  plainly 
visible,  and  that  the  results  confirm  their  previous  observations.  The 
highest  index  of  refraction  falls  in  the  months  when  the  volatile  acids 
are  lowest  (September  and  October).  No  increase  in  volatile  acids 
seems  traceable  to  the  effect  of  the  change  from  stall  feeding  to  pas- 
turage. 

Deference  is  made  to  Swaving’s  observations  on  Holland  butter,* 
from  which  the  conclusion  was  drawn  that  the  formation  of  volatile 
fatty  acids  is  dependent  on  the  food  as  well  as  on  the  period  of  lacta- 
tion, and  that  these  acids  increase  or  are  maintained  at  a high  point 
with  the  beginning  of  the  pasturage  season  and  of  a new  period  of 
lactation.  The  authors  hold  that  the  data  presented  by  Swaving  do 
not  justify  the  conclusion  that  the  volatile  acids  are  affected  by  the  food. 

The  final  conclusions  from  the  studies  are  that  (1)  the  content  of 
volatile  fatty  acids  in  butter  fat  is  dependent  upon  the  stage  of  lacta- 
tion and  is  not  affected  by  the  food.  With  the  advance  of  the  milking 
period  these  acids  gradually  diminish.  (2)  As  a rule  a lower  content 
of  volatile  acids  is  accompanied  by  a higher  percentage  of  insoluble 
acids  and  the  latter  by  an  increased  index  of  refraction.  (3)  Some  but- 
ters are  characterized  by  a low  amount  of  volatile  fatty  acids.  The 
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cause  of  this  is  far  from  being  clear.  (4)  In  consequence  of  the  low 
content  of  volatile  acids  which  may  occur  in  true  butter  their  deter- 
mination alone  is  insufficient  in  butter  inspection.  Determinations  of 
the  insoluble  acids  and  the  index  of  refraction  are  recommended. — e.w.a. 

On  the  proportion  of  water  in  butter,  A.  H.  Allen  ( Analyst , 
189 2 1 pp.  107-109). — aA  good  deal  of  interest  is  attached  at  present  to 
the  proportion  of  water  which  may  be  properly  contained  in  butter  in 
consequence  of  the  sudden  appearance  in  the  market  of  butters  con- 
taining an  unusually  large  percentage  of  water.”  In  1877  the  author 
noticed  19.83,  22.24,  and  25  per  cent  of  water  in  three  samples  of  sus- 
pected butter  submitted  to  him  for  analysis.  Recently  he  has  found 
over  20  per  cent  of  water  in  several  cases,  one  sample  containing  29  per 
cent.  These  were  regarded  as  adulterated  with  water.  Dr.  Bell  is 
quoted  as  stating  in  his  work  on  food  that  u a greater  amount  of  water 
in  butter  than  12  per  cent  is  unnecessary,  so  far  as  attaining  a good 
appearance  is  concerned,  and  anything  over  16  per  cent  is  injurious  to 
the  keeping  qualities  of  the  butter.”  More  recently  he  gives  the  maxi- 
mum for  water  at  u about  18  per  cent.”  In  1875  the  Society  of  Public 
Analysts  proposed  and  adopted  as  a standard  for  butter  80  per  cent  of 
butter  fat,  leaving  20  per  cent  for  water,  salt,  and  curd.  This  the 
author  regards  as  “a  perfectly  proper  limit.” 

The  author  describes  his  method  of  determining  water  in  butter  as 
follows : 

I find  the  proportion  of  water  in  butter  to  be  most  conveniently  determined  by 
placing  5 grams  of  the  sample  in  a small  tared  beaker  and  exposing  it  in  an  air  bath 
to  a temperature  not  exceeding  110°  C.,  until  no  more  globules  of  water  can  be  ob- 
served on  looking  at  the  beaker  from  below.  Generally  the  water  can  be  completely 
expelled  in  about  one  hour.  The  curd  and  salt  can  be  subsequently  determined  in 
the  same  quantity.  After  evaporating  the  water  the  fat  is  remelted  and  filtered  into 
a small  beaker  kept  in  the  water  oven.  The  residual  matter  is  rinsed  onto  the  filter 
with  redistilled  petroleum  spirit  and  washed  with  petroleum  spirit  until  free  from 
fat.  The  filter  is  then  dried  at  100°  C.,  and  the  contents  scraped  off  and  weighed. 
After  weighing,  the  residue,  which  represents  the  curd  and  salt  of  the  butter,  may 
be  examined  under  the  microscope  for  starch,  cellular  tissue,  etc.,  and  then,  if  de- 
sired, treated  with  cold  water,  and  the  solution  further  examined  or  titrated  with 
standard  silver  solution  to  estimate  the  salt.  Usually,  however,  it  is  sufficient  to 
ignite  the  residue  in  porcelain  at  a low  temperature  and  regard  the  non-volatile 
matter  as  salt  and  the  combustible  as  curd. 

Some  butters  are  far  from  being  homogeneous,  and  when  possible  it  is  preferable 
to  work  on  25  to  50  grams  rather  than  on  smaller  quantities. 

In  the  discussion  which  followed  the  reading  of  the  above  paper,  Mr. 
Hehner  said  that  in  his  opinion  there  was  no  reason  why  butter  should 
contain  more  than  13  per  cent  of  water.  When  the  percentage  of  water 
rose  above  15  it  was  either  culpably  added  or  negligently  left  in,  and 
the  excess  was  not  only  detrimental  to  the  public  but  to  the  butter  mer- 
chants themselves.  He  had  been  told  by  a merchant  that  in  a con- 
signment from  a particular  farmer,  out  of  every  hundredweight  of  butter 
he  lost  from  3 to  4 pounds  in  transit,  while  in  ordinary  butters  the  loss 
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was  only  from  one  third  to  one  half  a pound.  On  analyzing  a sample  of 
the  butter  referred  to,  it  was  found  to  contain  18.8  per  cent  of  what  the 
Irish  inspectors  would  call  u undissolved  water.” 

Mr.  Stokes  claimed  that  under  the  microscope  it  could  readily  be  seen 
whether  a sample  contained  margarine  or  whether  it  contained  an  ab- 
normal amount  of  water.  He  took  the  butter  just  as  it  came  to  him  and 
scraped  a large  surface  clear.  He  then  took  a thin  layer  below  this  and 
placed  it  on  an  ordinary  microscope  slide;  over  that  he  placed  a micro- 
scopic cover  glass,  and  pressed  this  down  so  that  the  butter  formed  a 
thin  wedge.  He  now  crossed  the  polarizing  prisms  so  that  the  field  of 
view  was  absolutely  dark.  On  placing  the  slide  between  the  prisms,  if 
there  was  a trace  of  butterine  or  margarine,  say  within  10  per  cent,  at 
once  a glimpse  of  light  came  through.  Badly  constructed  polariscopes 
let  light  pass  without  interposing  an  object  and  are  useless  for  this  pur- 
pose. In  the  case  of  a genuine  butter  there  was  no  illumination  at  all. 
He  had  never  once  found  this  system  to  fail.  Ho  selenite  should  be 
used  since  its  results  are  often  delusive.  He  relied  solely  on  the  micro- 
scopic examination  in  inspecting  butters. 

Objections  were  raised  to  relying  exclusively  on  any  single  test  of  the 
purity  of  butter.- — w.  H.  B. 

The  detection  of  margarine  in  butter,  H.  Bodewald  ( Land . Vers. 
Stat .,  40,  pp.  264-275). — The  author  points  out  that  while  butter  differs 
from  margarine  in  chemical  composition  the  difference  is  a quantitative 
rather  than  a qualitative  one,  for  margarine  gives  all  the  qualitative 
reactions  known  to  butter.  Thus  margarine  as  well  as  butter  con- 
tains volatile  and  insoluble  fatty  acids,  absorbs  iodine,  and  refracts  the 
plane  of  light.  To  make  use  of  these  reactions  in  judging  of  the  purity 
of  butter,  the  maximum  and  minimum  numbers  for  absolutely  pure 
butter  must  be  worked  out.  In  this  connection  he  refers  to  the  valua- 
ble contributions  of  Schrodt  and  Henzhold.*  Using  these  figures  as 
standards,  a comparison  with  them  of  the  figures  found  for  any  sample 
of  butter  will  furnish  indications  which  will  enable  the  chemist  to  judge 
of  its  purity;  but  however  firmly  convinced  the  chemist  may  be  that 
the  sample  is  adulterated  with  margarine,  with  the  present  data  and 
methods  absolute  certainty  on  that  point  can  not  be  had.  Further  in- 
vestigations may  give  new  maximum  and  minimum  values.  In  other 
cases  the  chemist  may  feel  convinced  that  the  sample  is  an  adulterated 
article,  although  the  fatty  acids,  iodine  number,  and  index  of  refrac- 
tion are  all  within  the  range  found  for  pure  butter.  It  is  impossible  in 
such  and  similar  cases  to  fix  upon  the  probability  of  adulteration  by  a 
mere  comparison  of  the  values  found  with  the  maxima  and  minima. 
The  author  proposes  a method  by  which  the  degree  of  probability  of 
adulteration  is  calculated  and  expressed  numerically,  the  degree  being 
always  a fraction  of  one.  The  data  required  are,  (1)  the  volatile  fatty 
acids,  expressed  in  c.  c.  of  deci-normal  sodium  hydrate;  (2)  the  insoluble 
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fatty  acids,  expressed  in  per  cent  by  weight;  (3)  the  iodine  number,  i.  e., 
the  grams  of  iodine  absorbed  by  100  grams  of  fat;  and  (4)  the  index  of 
refraction  determined  by  the  Abbe  refractometer  at  22°  0.  The  author 
uses  as  standards  the  average  values  found  by  Schrodt  and  Henzhold 
in  their  examinations  of  105  samples  of  butter,  that  is,  volatile  fatty 
acids  29.59  c.  c.,  insoluble  fatty  acids  87.88  per  cent,  iodine  number 
35.39,  and  refractive  index  1.4592.  The  u probability  of  adulteration” 
is  calculated  by  means  of  the  method  of  least  squares. — e.  w.  a. 

Behavior  of  butter  and  margarin  towards  coloring  matters,  M. 
Weilandt  ( Milch  Ztg 1892,  pp.  238-241).— The  coloring  stulfs  employed 
were  indigo,  aniline,  picric  acid,  eosin,  fuchsine,  and  methylene  blue,  in 
the  hope  of  finding  a reaction  for  detecting  the  presence  of  small  admix- 
tures of  margarin  in  butter.  The  method  of  procedure  was  to  add  a 
small  quantity  of  the  coloring  matter  to  the  melted  and  filtered  fat  (pure 
butter  or  margarin  or  mixtures  of  the  two)  while  still  hot,  and  after 
filtering  and  allowing  to  stand  for  a time,  to  observe  the  result  both  in 
respect  to  the  color  reaction  and  the  amount  of  coloring  matter  which 
had  been  absorbed  by  the  fat.  The  reactions  which  gave  the  most 
promise  were  with  eosin  and  with  methylene  blue. 

With  eosin  pure  butter  gave  a reddish-brown  color,  changing  to  dark 
orange  when  heated  and  filtered,  and  to  cherry  with  sodium  hydrate; 
the  solution  in  ether  was  dark  cherry-colored,  and  became  colorless 
when  much  ether  was  added,  but  the  cherry  color  was  reproduced  by 
sodium  hydrate.  Pure  margarin  was  dark  red  with  the  reagent,  but 
the  color  changed  to  u chamois”  on  standing  a day,  and  became  straw- 
colored  when  heated  and  filtered ; the  solution  in  ether  was  colorless, 
and  there  was  no  perceptible  reaction  with  sodium  hydrate.  Mixtures 
of  margarin  and  butter  were  distinguished  from  pure  butter,  but  it 
was  difficult  to  detect  as  small  an  admixture  as  5 per  cent  of  margarin 
with  anything  like  certainty.  This  reaction  is  to  receive  further  atten- 
tion in  the  hope  of  perfecting  it. 

With  methylene  blue,  pure  butter  gave  a deep  ( russisch ) green  when 
hot,  changing  to  a light  bluish  green  on  cooling,  while  margarin  gave 
an  olive  when  hot,  changing  to  a yellow  on  cooling.  The  difference  in 
color  is  said  to  be  very  marked.  Mixtures  of  butter  with  5 and  10  per 
cent  of  margarin,  respectively,  which  were  colored  with  methylen  blue, 
heated  for  a few  minutes  with  concentrated  nitric  acid,  and  then  thor- 
oughly shaken,  exhibited  the  following  colors  when  cold: 


Pure  butter bluish  green. 

Pure  butter  with  5 per  cent  margarin light  violet. 

Pure  butter  with  10  per  cent  margarin dark  violet. 


The  amount  of  methylene  blue  absorbed  by  butter  and  by  mixtures 
of  butter  and  margarin  was  determined.  This  was  done  in  two  ways: 
By  dissolving  the  coloring  matter  from  the  ether  solution  of  fat  with 
warm  water  and  weighing  the  extract,  and  by  oxidizing  the  sulphur  in 
the  methylene  blue  to  sulphuric  acid  by  means  of  hot  nitric  acid  and 
3080— No.  1 7 
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determining  the  sulphuric  acid  with  barium  chloride.  By  the  first 
method  the  following  amounts  of  methylene  blue  were  found  to  be  dis- 


solved per  100  c.  c.  of  fat : 

Gram. 

Pure  butter 0. 1480 

Pure  butter  with  5 per  cent  margarine 0.  0433 

Pure  butter  with  10  per  cent  margarine 0.  0413 

Pure  butter  with  20  per  cent  margarine 0.  0373 


The  second  method  indicates  the  following  amounts  of  methylene  blue 
per  100  c.  e.  of  fat : 


Gram. 

Pure  margarine  0.  0954 

Pure  margarine 0. 0976 

Pure  butter 0. 1097 


The  results  encourage  the  author  to  believe  that  from  either  the  color 
reaction  with  eosin  or  the  gravimetric  determination  of  the  methylene 
blue  absorbed  a reliable  method  for  the  recognition  of  margarine  may 
be  worked  out. — e.  w.  a. 

Composition  of  overripe  cheese,  A.  Maggiora  (. Arch.  f . Hygiene , 
14,  pp.  216-224). — Microscopic  and  chemical  studies  were  made  on  three 
samples  of  strachino  (Gorgonzola),  an  overripe  cheese  largely  consumed 
in  northern  Italy.  The  san^les  represented  different  stages  of  over- 
ripeness.  Sample  No.  1 was  the  least  putrid  of  the  three.  It  was  soft 
and  lardy,  supported  an  extensive  growth  of  Penicillium  glaucum,  and 
contained  a few  maggots  and  a grayish  soft  liquid  mass  in  the  pores. 
No.  2 was  very  much  changed,  and  had  become  nearly  an  amorphous 
mass,  viscous  in  places,  and  contained  large  numbers  of  maggots.  The 
taste  is  described  as  “caustic  but  not  unpleasant.77  No.  3 had  been 
placed  in  a glass-stoppered  bottle  soon  after  becomin  g ripe  and  kept  for 
about  seven  months.  At  the  end  of  that  time  it  was  of  a dark  yellow 
color,  soft,  viscous,  and  had  a strong,  caustic  taste.  The  microscopic 
examinations  of  the  samples  showed  that  as  the  cheese  became  more 
overripe  the  number  of  fat  globules  diminished,  crystals  of  fatty  acids, 
leucin,  and  tyrosin  became  numerous,  and  the  number  of  bacteria,  in- 
sect eggs,  fungi,  etc.,  very  materially  increased.  Analysis  gave  the 
following  results  : 


Composition  of  overripe  cheese. 


Sample 

No.  1. 

Sample 
No.  2. 

Sample 
No.  3. 

"Water 

Per  cent. 
34.  410 

Per  cent. 
32. 430 

Per  cent . 
37. 630 

37.  520 

34.  080 

36. 190 

Total  nitrogen - 

4.  280 

4. 150 

4.311 

Albuminoid  nitrogen 

2.  592 

1.  273 

0.  580 

Amide  nitrogen .. 

1.  on 

1.493 

1.  876 

Nitrogen  as  ammonia 

0.  677 

1.  264 

1. 855 

Crude  protein 

26.  750 

25. 937 

26.  940 

Albuminoids 

16.  200 

7.  956 

3.  625 

Crude  asb  (less  NaCI)  

2.  743 

5.  778 

9.  545 

1.  332 

1 

0.990 

0.  917 
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The  unusually  large  percentage  of  ash  in  samples  2 and  3 is  said  to 
be  due  to  an  artificial  rind  of  gypsum  used  to  preserve  the  form  of  the 
cheese.  The  decomposition  of  the  cheese  was  accompanied  by  a forma- 
tion of  fatty  acids  from  the  fat  globules.  The  quantity  of  potassium 
hydrate  required  to  neutralize  these  acids  was,  No.  1,  29.01  c.  c.;  No.  2, 
37  c.  c.  j No.  3,  49.53  c.  c.  The  acid  number  of  a sample  of  the  same 
kind  of  cheese  soon  after  making  was  1.7,  and  of  another  ripened  sam- 
ple 22.4.  While  the  total  nitrogen  is  nearly  the  same  in  the  three  sam- 
ples, the  form  in  which  it  is  present  varies  widely.  The  albuminoids  de- 
crease and  the  amides  and  ammonia  increase  as  the  cheese  ages,  large 
quantities  of  leucin,  tyrosin,  and  ammonium  salts  being  formed  at  the 
expense  of  the  paracasein.  The  cheese  loses  in  nutritive  properties  as 
overripening  x>rogresses,  until  finally  it  may  become  little  else  than  an 
aqueous  solution  of  fatty  acids  (free  or  saponified  by  ammonia),  leucin, 
tyrosin,  mineral  salts,  and  a mass  of  bacteria  and  fungi  whose  pro- 
toplasm probably  furnishes  the  main  if  not  the  entire  amount  of  the 
albuminoids  found. 

At  the  close  of  the  article  the  author  describes  the  methods  of  analy- 
sis followed,  which  are  those  ordinarily  employed  in  analysis  of  cheese. — 

E.  w.  A. 
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Recent  experiments  in  combatting  potato  blight  (Nouvelles  experiences  sur  les 
moyens  de  combattre  la  maladie  de  la  pomme  de  terre). — Bui.  Sta.  Agron.  a Gembloux,  No. 
50,  pp.  6. 

Bacteriological  investigation  of  the  wet  rot  of  potatoes  ( Bakteriologische  Un- 
tersuchungen liber  die  Nassfdule  der  Kartoffelknollen),  E.  Kramer. — Oesterr.  landiv. 
Centralbl.,  1 (1892),  Heft  1,  pp.  11-26. 

The  California  vine  disease  (Plasmodiophora  californica)  (Sur  la  maladie 
californie,  maladie  de  la  vigne  causee  par  le  Plasmodiophora  californica),  P.  Viala 
and  C.  Savageau. — Compt.  rend.,  115  (1892),  pp.  67-69. 

On  the  brown  blight  of  the  vine  (Sur  la  brunissure,  maladie  de  la  vigne  causee  par 
le  Plasmodiophora  vitis),  P.  Viala  and  C.  Savageau. — Compt.  rend.,  114  (1892),  No. 
26,  pp.  1558-1560. 

A simple  method  for  approximately  determining  the  extent  of  adulteration 
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of  peanut  cake  and  peanut  meal  ( Ueber  ein  einf aches  Verfahren,  Verfdls  chav  gen  von 
ErdnussTcuchen  und  ErdnussmeMen  anndhcrnd  quantitativ  zu  hestimmen) , L.  Hiltner. — 
Landw.  Vers.  Stat.,  40,  Heft  5 and  6,  pp.  351-355. 

Decrease  in  value  of  oil  cake  by  overheating  ( Nacliwcis  einer  Wertverminderung 
der  Oellcuchens  dufch  zu  starlce  Erhitzung),  A.  Stutzer. — Landw.  Vers.  Stat.,  40,  Heft 
5 and  6,  pp.  323,  324. 

Is  raw  meat  more  rapidly  digested  than  cooked  meat?  ( Wird  rolies  Fleisch 
sclmeller  verdant  als  g elco elites  f)  A.  Stutzer. — Landw.  Vers.  Stat.,  40,  Heft  5 and  6,pp. 
321,  322.  \ 

Relative  feeding  value  of  grass  cut  at  different  periods  of  growth,  M.  J.  Sut- 
ton and  J.  A.  Voelcker. — Jour.  Bath  and  West  and  Southern  Comities  Soc.,  2,  ser.  4. 

Six  years  of  experience  with  silage  ( Sechsjdhrige  Erfalirungen  iiher  GrUnpressfui- 
ter ),  Freiiterrn  Pergler  von  Perglas-Hof. — Deut:  Landw.  Presse,  1892,  No.  51,  p. 
551. 

Difference  in  the  nutritive  effect  of  raw  and  cooked  milk  ( Ueber  den  Unter- 
schied  der  NUhrwirlcung  roller  und  gelcochter  Milch),  Wasileff-Petersburg. — Mother  ei 
Ztg.,  1892,  No.  7 ; ahs.  in  Vierteljahressch.  Chem.  Nahrungs-  u.  Genussmtl.,  1892,  Heft  1, 

p.  9. 

Behavior  of  sterilized  milk  to  the  digestive  fluids  of  the  stomach  ( Verhalten 
sterilisirter  Milch  zim  Magensafte),  Ellenberger  and  Hofmeister. — Molherei  Ztg., 
1892,  No.  6;  ahs.  in  Vierteljahressch.  Chem.  Nahrungs-  u.  Genussmtl.,  1892,  Heft  1,  p.  9. 

Effect  on  live  weight  and  general  health  of  cows  and  on  quantity  and  quality 
of  milk  of  providing  automatic  watering  troughs  in  stalls,  allowing  cows  to 
drink  at  will  ( Versuche  iiher  die  Wirlcung  automatischer  Trdnlcen),  Backiiaus. — Milch 
Ztg.,  1892,  No.  30,  pp.  509-513. 

Feeding  trials  with  “aleuronat  ” (Eiitterungs-  Versuche  mit  Aleuronat),  C.  Kor- 
natii  . — Oesterr.  landw.  Centralhl.,  1 (1892),  Heft  5,  pp.  12. 

Feeding  experiments  at  experiment  stations  in  North  America  (Nordameri- 
canisclie  Versuchs-Stationen  Fiiiterungs-Versuche),  M.  Wilckens. — Jour.  Landw.,  40, 
Heft  2,  pp.  185-212. 

Nutrition  with  carbohydrates  and  meat  or  with  carbohydrates  alone  (Die 
Erndhrung  mit  Kolilenhydraten  und  Fleisch  oder  aucli  mit  Koh lenliydraten  allein),  E. 
Pfluger. — Pfliiger’s  Arch.,  52,  pp.  239-322;  ahs.  in  Chem.  Centralhl.,  1892,  IL,  No.  2, 
p.  90. 

Effect  of  different  food  on  the  water  content  of  the  organs  and  on  the  hemo- 
globin content  of  the  blood  ( Ueber  den  Einfluss  verschiedener  Nahrungs  mitt  el  auf  den 
Wassergehalt  der  Organe  und  den  Hdmo globing ehalt  des  Blutes),  C.  Voit ,—Sitzungsher. 
math,  physihal.  Cl.  Alcad.  Wissenscli.  zu  Munchefi,  1892,  21;  ahs.  in  Chem.  Ztg.,  1892,  j Re- 
port., p.  213. 

Excretion  of  nitrogen  in  urine  (Ausscheidung  des  Stielcstoffs  im  Ham),  Gumlich. — 
DuBois-Baymond  Arch.  Physiol.,  1892,  pp.  164-166 ; ahs.  in  Chem.  Centralhl.,  1892,  LL, 
No.  2,  p.  93. 

In  what  form  does  phosphoric  acid  appear  in  urine  ? P.  Carles. — Jour.  Pharm. 

et  Chim.,  ser.  5,  25,  pp.  497-499 ; ahs.  in  Chem.  Centralhl.,  1892,  IL,  No.  2,  p.  88. 

Bees  and  apiculture  ( Ueber  die  Biene  und  deren  Zucht),  E.  Ratiilef. — Balt.  Woch- 
ensch.  Landw.,  etc.,  1892,  No.  28, pp.  401-411;  No.  31, pp.  441-445 , andNo.  31,  pp.  441-445. 

On  the  secretion  of  milk  and  the  observations  made  at  Kleinhof-Tapiau 
(Ueher  Milchahsonderung  und  die  in  Kleinhof-Tapiau  gemacliten  Beohachtungen),  W. 
Fleischmann. — Konigs.  land-  u.forstw.  Ztg.;  ahs.  in  Landw.  Ann.  nieckl.  pat.  Ver.,1892, 
No.  24,  pp.  191-194,  and  No.  25,  pp.  200-203. 

Estimation  of  the  productiveness  of  cows  ( Ueher  Ermittelung  der  Leistungsfahig- 
Iceit  der  Milchlculi),  Backhaus-Gottingen. — Deut.  landiv.  Presse,  1892,  No.  48,  pp.  519, 
520,  and  No.  51,  pp.  552,  553. 

Paying  for  milk  on  the  basis  of  its  fat  content,  and  the  calculation  connected 
therewith  (Einiges  iiher  Bezalilung  der  Milch  naeh  Fetigehalt  und  die  sich  daran  an- 
schliessenden  Berechnungen),  W.  Mund—  Molherei  Ztg.,  1892,  No.  29,  pp.  345,  346. 
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Causes  which  effect  the  raising  of  cream  ( Einige  Ursachen  die  das  Anfst  eigen  des 
Rahmes  verdndcrn),  Liebig. — Mollcerei  Ztg .,  1892 , No.  2;  abs.in  Vierteljahressch.  Chem. 
Nalirungs-  u.  Genussmtl.,  1892,  Heft  l,pp.  7-9. 

The  dairy  industry  in  Italy  (Das  Mollcereiwesen  in  Ilalien),  A.  Nentwig-Glatz. — 
Mollcerei  Ztg.,  1892,  No.  31,  pp.  373,  374;  No.  32,  pp.  387 . 388;  and  No.  33,  pp.  401,  402. 

A study  of  the  constitution  of  milk— is  it  acid  or  alkaline?  (Etude  sur  la  con- 
stitution du  lait,  le  lait  est-il  acide  ou  alcalinf),  L.  Vandin. — Bui.  Soc.  Chim.  de  Paris, 
7-8  (1892),  ser.  3,  No.  14,  pp.  483-492. 

Killing  the  pathogenic  bacteria  in  milk  by  electricity,  Dubousquet-Labor- 
derie. — Abs.  in  Milch  Ztg.,  1892,  No.  28,  p.  473. 

Analyses  of  English  cheeses,  A.  B.  Griffiths. — Bui.  Soc.  Chim.  de  Paris,  7-8, 
ser.  3,  No.  10,  p.  282. 

Increase  in  the  manufacture  of  margarine  in  Holland  (Die  Ausbreitung  der 
Margarin-Fabrilcation). — Landw.  Ztg.  das  nordw.  Deutschland,  1891,  No.  20,  p.  81 ; abs. 
in  Centralbl.  agr.  Chem.,  21.  Heft  5,  p.  429. 

Bacteriological  studies  of  some  milk  and  butter  defects,  C.  O.  Jensen. — 22 
Beretning  fra  den  Kgl.  Veterin  og  LandbohojsTc.  Lab.  f.  landblconom.  Forsog.  Kopenha- 
gen,  1891,  pp.  15-67 ; abs . in  Chem.  Centralbl.,  1892,  II,  No.  2,  p.  75. 

Earth  worms  and  tuberculosis  ( Vers  de  terre  et  tuberculose),  Lortel  and  Despeig- 
nes. — Compt.  rend.,  115  (1892),  No.  1,  pp.  66,  67. 

Chemical  examination  of  the  microbes  causing  inflammation  of  mammary 
glands  of  cows  and  goats,  W.  Nencki. — Arch,  de  scienc.  biolog.  de  I’lnst.  imp.  de 
mid.  experim.  de  St.  Petersbourg,  1892,  p.  25 ; abs.  in  Chem.  Ztg.,  1892 ; Repert.,  p.  214. 

Report  of  the  experiment  station  at  Rostock,  Germany,  for  the  year  1891 
(Thdiiglceitsbericht  der  landw.  Yersuchs- Station  fur  dasJahr  1891),  Heinrich. — Landw. 
Ann.  meclc.  pat.  Ver.,  1892,  No.  26,  pp.  207-209. 
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California.  Station. — Director  Hilgard  has  been  granted  leave  of  absence  for 
one  year  from  June  15,  1892,  and  E.  J.  Wiekson  has  been  appointed  acting  director 
in  bis  absence. 

Colorado  College  and  Station. — F.  A.  Huntley,  B.  S.  A.,  assistant  agricul- 
turist at  tlie  college,  and  F.  L.  Watrous,  superintendent  of  the  Arkansas  Valley  Sub- 
station at  Rocky  Ford,  have  exchanged  positions. 

Connecticut  Storks  Station. — Id  the  absence  of  W.  O.  Atwater,  Pb.  D.,  director 
of  the  station,  C.  D.  Woods,  B.  S.,  will  be  acting  director.  E.  A.  Bailey,  assistant 
agriculturist,  and  H.  M.  Smith,  assistant  chemist  of  the  station,  have  resigned. 
S.  II.  Buel  has  been  appointed  assistant  in  farm  experiments. 

Florida  College  and  Station. — Under  a new  organization  of  the  college  and 
station  the  members  of  tlie  station  staff,  with  tlie  exception  of  the  chemist,  are  to  be 
professors  of  their  respective  subjects  in  the  college.  The  director  becomes  professor 
of  agriculture.  Tlie  following  changes  have  been  made  in  tlie  station  staff : Horti- 
culturist and  pomologist,  J.  N.  Whitner  vice  J.  K.  Fitzgerald;  chemist,  A.  A.  Per- 
sons vice  J.  M.  Pickell,  who  has  resigned  to  become  professor  of  chemistry  in  Ala- 
bama State  University. 

Georgia  Station. — The  experiment  in  cheese-making  at  the  station  with  a view 
to  promoting  this  industry  in  Georgia  has  thus  far  been  very  successful.  A tobacco 
barn  for  curing  by  the  Snow  wire  process  is  being  erected  at  the  station. 

Purdue  University,  Indiana. — In  a special  bulletin  issued  May,  1892,  by  H.  A. 
Huston,  tabulated  analyses  of  143  brands  of  commercial  fertilizers  offered  for  sale 
in  Indiana  are  given.  While  there  has  been  a considerable  increase  in  the  number 
of  brands  on  the  market  during  1891,  the  estimated  sales  in  that  year  were  only 
26,750  tons  as  compared  with  29,000  in  1890. 

Oklahoma  Station. — The  board  of  regents  as  now  constituted  includes  Gov- 
ernor A.  J.  Seay,  Guthrie;  R.  J.  Barker,  Crescent;  A.  A.  Ewing,  Watonga;  J.  A. 
Wimberly,  Kingfisher;  J.  P.  Lane,  Norman;  T.  Little,  Chandler.  Additions  are  to 
be  made  to  the  laboratory  and  barn.  An  ample  water  supply  has  been  provided. 

Oregon  Station. — With  a view  to  the  encouragement  of  dairying  in  the  State  a 
model  dairy  is  to  be  established  on  the  station  farm. 

Virginia  Station. — R.  H.  Price,  B.  S.,  assistant  horticulturist,  has  resigned  to  be- 
come professor  of  horticulture  in  the  Texas  College  and  horticulturist  to  thesta-tion. 

Wyoming  College  and  Station. — E.  E.  Slosson,  M.  S.,  assistant  chemist,  has 
been  made  chemist  to  the  station  and  professor  of  chemistry  in  the  University  of 
Wyoming.  A building  for  the  mechanical  department  will  be  erected  at  once,  and 
will  include  shops  for  woodwork  and  ironwork,  a foundry,  engine  room,  drawing 
rooms,  testing  laboratories,  etc. 

Bureau  of  Animal  Industry. — The  interest  which  has  been  shown  by  the  stock- 
men  of  the  United  States  in  regard  to  the  disease  known  as  u lumpy  jaw,”  or  that 
form  of  actinomycosis  which  appears  as  external  swellings  on  the  head,  renders  it 
desirable  that  a preliminary  statement  should  be  made  concerning  the  treatment  of 
this  disease.  Until  recently  it  has  been  the  opinion  of  the  veterinary  profession 
that  a cure  could  only  be  obtained  by  a surgical  operation,  and  that  this  should  be 
performed  in  the  early  stages  of  the  disease  in  order  to  insure  success. 
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In  March  last  an  important  contribution  to  our  knowledge  of  this  subject  was 
made  by  M.  Nocard  of  the  Alfort  Veterinary  School,  in  a communication  to  the 
French  Central  Society  of  Veterinary  Medicine.  He  showed  clearly  that  the  acti- 
nomycosis of  the  tongue,  a disease  which  appears  to  be  quite  common  in  Germany 
and  is  there  known  as  “ wooden  tongue,”  could  be  quickly  and  permanently  cured 
by  the  administration  of  iodide  of  potassium.  M.  Nocard  calls  attention  to  the  suc- 
cess of  M.  Thomassen  of  Utrecht,  who  recommended  this  treatment  as  long  ago  as 
1885  and  who  has  since  treated  more  than  eighty  cases,  all  of  which  have  been 
cured.  A French  veterinarian,  M.  Godbille,  has  treated  a number  of  cases  with  the 
same  remedy,  all  of  which  have  been  cured.  M.  Nocard  also  gives  details  of  a case 
which  was  cured  by  himself. 

All  of  the  cases  referred  to  were  of  actinomycosis  of  the  tongue,  and  no  one 
appears  to  have  attempted  the  cure  of  actinomycosis  of  the  jaw  until  this  was  under- 
taken by  Dr.  Norgaard,  veterinary  inspector  of  the  Bureau  of  Animal  Industry. 
He  selected  a young  steer  in  April  last,  in  fair  condition,  which  had  a tumor  on  the 
jaw  measuring  15£  inches  in  circumference,  and  from  which  a discharge  had  already 
been  established.  This  animal  was  treated  with  iodide  of  potassium  and  the  re- 
sult was  a complete  cure,  as  stated  in  the  reports  which  were  recently  given  to  the 
press  at  the  time  the  animal  was  slaughtered  in  Chicago.  If  lumpy  jaw  can  be 
cured  so  easily  and  cheaply,  as  this  experiment  would  lead  one  to  suppose,  the 
treatment  will  prove  of  great  value  to  the  cattle-raisers  of  the  country.  As  is  well 
known,  there  is  a considerable  number  of  steers  weekly  coming  to  our  markets 
which  are  condemned  because  they  are  diseased  to  such  an  extent  that  the  general 
condition  of  the  animal  is  affected.  If  these  could  be  cheaply  and  readily  cured  by 
the  owners  it  would  prevent  the  loss  of  the  carcass  aud  solve  all  the  troublesome 
questions  which  have  been  raised  in  regard  to  the  condemnation  of  such  animals. 

The  curability  of  the  disease  does  not  affect  the  principles  which  have  been 
adopted  in  inspecting  and  condemning  animals  affected  with  it.  This  Department 
has  never  considered  it  necessary  to  condemn  animals  affected  with  actinomycosis 
on  account  of  the  contagiousness  or  the  incurability  of  the  disease.  Such  condem- 
nations have  been  made  when  the  disease  was  so  far  advanced  as  to  affect  the  gen- 
eral condition  of  the  animal,  and  all  such  carcasses  would  be  condemned  whether 
the  disease  from  which  the  animal  suffered  was  contagious  or  not  or  whether  it 
was  curable  or  incurable. 

The  treatment  with  iodide  of  potassium  consists  in  giving  full  doses  of  this  medi- 
cine once  or  twice  a day  until  improvement  is  noticed,  when  the  dose  may  be  reduced 
or  given  less  frequently.  The  size  of  the  dose  should  depend  somewhat  upon  the 
weight  of  the  animal.  M.  Thomassen  gives  1^  drams  of  iodide  of  potassium  daily,  in 
one  dose,  dissolved  in  a pint  of  water,  until  improvement  is  noticed,  which  he  states 
is  always  within  eight  days.  Then  he  decreases  the  dose  to  1 dram.  The  animals 
do  well  under  this  treatment,  showing  only  the  ordinary  symptoms  which  follow  the 
use  of  iodide,  the  principal  ones  being  discharge  from  the  nose,  weeping  of  the  eyes, 
and  peeling  off  of  the  outer  layer  of  the  skin.  These  symptoms  need  cause  no 
uneasiness  as  they  never  result  in  any  serious  disturbance  of  the  health. 

M.  Godbille  has  given  as  much  as  4 drams  (half  an  ounce)  in  one  day  to  a steer, 
decreasing  the  dose  half  a dram  each  day  until  the  dose  was  drams,  which  was 
maintained  until  the  twelfth  day  of  treatment,  when  the  steer  appeared  entirely 
cured. 

M.  Nocard  gave  the  first  day  drams  in  one  dose  to  a cow;  the  second  and  suc- 
ceeding days  a dose  of  1 drain  in  the  morning  and  evening,  in  each  case  before  feed- 
ing. This  treatment  was  continued  for  ten  days,  when  the  animal  was  cured. 

Dr.  Norgaard  gave  2 4 drams  dissolved  iu  water  once  a day  for  three  days.  Ho 
then  omitted  the  medicine  for  a day  or  two  and  continued  it  according  to  symptoms. 
These  examples  of  the  treatment,  as  it  has  been  successfully  administered  by  others, 
will  serve  as  a sufficient  indication  for  those  who  wish  to  test  it. 
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Experiments  are  now  being  conducted  on  a large  scale  by  the  Bureau  of  Animal 
Industry  in  the  treatment  of  lumpy  jaw  with  this  remedy,  and  the  results  will  be 
published  as  soon  as  possible.  In  the  meantime  it  would  be  well  for  all  who  have 
animals  affected  with  this  disease  to  treat  them  according  to  this  method  and  report 
results  to  this  Department. 

The  Association  of  American  Agricultural  Colleges  and  Experiment 
Stations. — The  executive  committee  of  the  Association  have  issued  a call  for  the  sixth 
annual  convention,  to  beheld  at  New  Orleans, Louisiana,  commencing  Tuesday,  Nov- 
ember 15,  1892.  The  headquarters  of  the  Association  will  be  at  the  St.  Charles 
Hotel.  The  program  for  the  sessions  and  other  particulars  are  to  be  announced 
later. 

Nova  Scotia. — The  Annual  Report  of  the  Secretary  for  Agriculture  for  1891  con- 
tains accounts  of  field  experiments  on  the  farm  of  the  Provincial  School  of  Agricul- 
ture. These  included  experiments  with  fertilizers  on  potatoes,  grass,  and  barley; 
culture  experiments  with  potatoes,  oats,  clover,  and  grass;  feeding  experiments 
with  pigs  and  milch  cows;  and  tests  of  varieties  of  potatoes,  wheat,  oats,  and  corn. 

Berlin  University. — Prof.  Emil  Fischer  of  Wurzburg,  well  known  for  his  exten- 
sive contributions  to  the  chemistry  of  sugars,  has  accepted  a call  to  the  Berlin  Uni- 
versity as  successor  to  Prof.  A.  W.  v.  Hofmann,  who  died  May  5. 

The  Association  of  German  Natural  Scientists  and  Physicians. — This 
Society  will  meet  this  year  at  Nuremberg,  Bavaria,  September  12-16.  The  speakers 
in  the  section  on  agricultural  chemistry  and  agricultural  experimentation  thus  far 
announced  are,  Prof.  Liebscher  of  Gottingen,  a contribution  to  the  nitrogen  ques- 
tion ; Dr.  G.  Loges  of  the  Posen  Station,  on  sources  of  error  in  the  determination  of 
phosphoric  acid  by  the  molybdic  method;  and  Prof.  Maercker,  subject  not  an- 
nounced. 

The  chemistry  of  south  African  woods,  foods,  and  leguminous  plants. — 
Chemical  Neivs  contains  a notice  of  a pamphlet  published  by  C.  F.  Juritz  of  the 
University  of  the  Cape  of  Good  Hope,  on  the  Chemical  Constituents  of  Some  Colo- 
nial Food  Plants  and  Woods.  The  author  shows  the  influence  of  climate  on  the 
albuminoid  constituents  of  plants,  these  being  relatively  more  abundant  in  the 
warm  than  in  the  cold  climates.  Plants  grown  in  the  warm  locality  of  Oudtslioorn 
were  found  to  contain  more  albuminoids  than  those  grown  at  Stellenbosch,  and  the 
latter  in  turn  more  than  those  grown  in  Europe.  An  important  consideration  in 
comparing  South  African  plants  with  those  of  Europe  is  that  the  former  always 
contain  a smaller  proportion  of  water,  and  consequently  a relatively  larger  propor- 
tion of  the  valuable  constituents.  This  is  especially  prominent  in  the  case  of  prod- 
ucts used  for  feeding  stuffs.  As  regards  tannin,  none  of  the  African  woods  and 
barks  seem  to  equal  those  of  Australia,  though  they  excel  tAose  of  Europe;  the 
richest,  the  bark  of  “ beukenhout,”  contains  15.96  per  cent  of  tannin. 

Manual  of  Bacteriology. — Chemical  Neivs  announces  that  a manual  of  bacte- 
riology by  Dr.  A.  B.  Griffiths  is  soon  to  be  published.  It  will  be  essentially  a manual 
for  the  laboratory  and  will  be  useful  to  chemists,  sanitarians,  agriculturists,  medical 
men,  brewers,  and  others.  It  will  be  illustrated  with  35  figures. 


LIST  OF  PUBLICATIONS  OF  THE  UNITED  STATES  DEPARTMENT  OF  AGRICULTURE. 

JULY,  1892. 


Division  of  Statistics: 

Report  No.  97  (new  series),  July,  1892. — Report  on  tlie  Area  of  Corn,  Potatoes, 
and  Tobacco,  and  Condition  of  Growing  Crops. 

Office  of  Fiber  Investigations: 

Report  No.  4. — A Report  on  Flax  Culture  for  Fiber  in  the  United  States,  Includ- 
ing Special  Reports  on  Flax  Culture  in  Ireland,  Belgium,  and  Austria,  with 
Statements  Relative  to  the  Industry  in  Russia. 

Weather  Bureau: 

Bulletin  No.  2. — Notes  on  a New  Method  for  the  Discussion  of  Magnetic  Obser- 
vations. 

Monthly  Weather  Review,  April,  1892. 

Office  of  Experiment  Stations: 

Experiment  Station  Record,  vol.  hi,  No.  11. 

Farmers’  Bulletin  No.  9. — Milk  Fermentations  and  their  Relations  to  Dairying. 

Experiment  Station  Bulletin  No.  12,  June,  1892.— Organization  Lists  of  the 
Agricultural  Experiment  Stations  and  Agricultural  Schools  and  Colleges  in 
the  United  States. 
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JULY,  1892. 


Canebrake  Agricultural  Experiment  Station: 

Bulletin  No.  15,  July,  1892. — Cattle-Feeding. 

Arkansas  Agricultural  Experiment  Station: 

Bulletin  No.  19,  May,  1892. — Manures  and  some  Principles  in  Farm  Manuring. 

Agricultural  Experiment  Station  of  the  University  of  California: 

Appendix  to  the  Annual  Report  for  1890. — Alkali  Lands,  Irrigation,  and  Drain- 
age in  their  Mutual  Relations. 

The  Delaware  College  Agricultural  Experiment  Station: 

Bulletin  No.  17,  June,  1892. — Hand  Power  Cream  Separators. 

Georgia  Experiment  Station: 

Special  Bulletin  No.  17^,  July,  1892. — The  Air  and  tire  Soil  in  their  Relations  to 
Agriculture. 

Agricultural  Experiment  Station  of  Indiana: 

Bulletin  No.  40,  June,  1892. — The  Silo  and  Silage  in  Indiana. 

Kansas  Agricultural  Experiment  Station: 

Fourth  Annual  Report,  1891. 

Louisiana  Agricultural  Experiment  Stations: 

Bulletin  No.  17  (second  series). — Results  of  1891  Obtained  at  the  State  Station. 

Maine  State  College  Agricultural  Experiment  Station: 

Annual  Report,  1891,  part  iv. 

Massachusetts  State  Agricultural  Experiment  Station: 

Bulletin  No.  42,  June,  1892. — Feeding  Experiments  with  Milch  Cows. 

Hatch  Experiment  Station  of  the  Massachusetts  Agricultural  College: 
Meteorological  Bulletin  No.  42,  June,  1892. 

New  Jersey  Agricultural  Experiment  Stations: 

Bulletin  No.  88,  July  8,  1892. — Analyses  of  Home  Mixtures  and  Incomplete  Fer- 
tilizers. 

Agricultural  Experiment  Station  of  New  Mexico: 

Bulletin  No.  7,  June,  1892. — Scale  Insects  in  New  Mexico. 

New  York  Agricultural  Experiment  Station: 

Bulletin  No.  42  (new  series),  May,  1892. — Analyses  of  Commercial  Fertilizers. 

Cornell  University  Agricultural  Experiment  Station: 

Bulletin  No.  38,  June,  1892. — The  Cultivated  Native  Plums  and  Cherries. 

North  Carolina  Agricultural  Experiment  Station: 

Bulletin  No.  86a,  May  30,  1892. — Meteorological  Summary  for  North  Carolina, 
April,  1892. 

North  Dakota  Agricultural  Experiment  Station: 

Bulletin  No.  6,  June,  1892. — The  Mustard  Family. 

Rhode  Island  State  Agricultural  Experiment  Station: 

Bulletin  No.  16,  May,  1892. — The  New  Fertilizer  Law  for  Rhode  Island;  Selling 
Price  of  Fertilizer  Stock;  Analyses  of  Commercial  Fertilizers,  State  Inspec- 
tion, 1892 ; Miscellaneous  Analyses. 

South  Dakota  Agricultural  Experiment  Station: 

Bulletin  No.  31,  May,  1892. — Meteorology. 

Wyoming  Agricultural  Experiment  Station: 

Bulletin  No.  7,  July,  1892. — Insecticides. 
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Tlie  study  of  bacteria,  as  connected  not  only  with  the  science  of 
medicine  but  also  with  that  of  agriculture,  has  made  such  rapid  prog- 
ress and  such  surprising  results  have  already  been  attained  that  a 
tendency  has  naturally  developed  to  spread  the  inquiries  beyond  their 
legitimate  limit.  The  ease  with  which  bacteria  can  be  found,  especially 
in  the  diseased  tissues  of  animals  and  plants,  has  led  many  observers 
to  conclude  that  their  mere  presence  was  sufficient  to  establish  their 
causal  relation  to  the  disease.  Even  when  further  investigations  seemed 
necessary  to  establish  this  presumption  they  have  often  been  conducted 
without  reference  to  the  fundamental  principles  of  bacteriology,  as  at 
present  ascertained.  In  view  of  the  need  of  caution  in  the  manage- 
ment of  bacteriological  inquiries  along  the  lines  related  to  the  work 
of  our  agricultural  experiment  stations,  the  following  suggestions,  fur- 
nished us  by  Dr.  H.  L.  Bussell,  who  has  lately  made  special  studies 
in  bacteriology  in  Koclds  laboratory  in  Berlin  and  at  Johns  Hopkins 
University,  seem  timely  and  helpful. 

It  is  clearly  apparent  that  the  presence  of  microorganisms  in  the  dis- 
eased tissues  of  plants,  unsupported  by  further  experimental  proof,  does 
not  show  that  the  disease  in  question  is  of  bacterial  origin.  The  prob- 
abilities are  much  stronger  for  the  view  that  the  microorganisms  pres- 
ent are  only  saprophytic  in  their  nature.  They  are  present  as  organ- 
isms of  decomposition,  and  as  such  often  complete  the  dissolution  of 
the  tissue  which  has  been  set  up  first  by  other  causes.  Where  micro- 
organisms are  found  in  large  numbers  on  the  border  line  between  the 
sound  and  healthy  tissue  on  the  one  hand  and  the  diseased  on  the 
other,  there  is  a possibility  that  they  may  have  a causal  relation  to 
the  diseased  condition;  but  even  here  further  proof  must  be  forthcom- 
ing before  the  bacterial  nature  of  the  disease  can  be  fully  recognized. 

Some  observers  have  gone  a step  farther  and  have  transferred  bits 
of  diseased  tissue  containing  bacteria  from  affected  to  healthy  plants. 
If  the  disease  spread  to  any  extent  this  has  been  regarded  as  sufficient 
evidence  that  the  malady  was  of  a bacterial  nature ; but  even  with  this 
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proof  there  is  no  more  than  a probability  to  support  the  idea  that  the 
trouble  is  due  to  the  action  of  microorganisms.  All  that  is  really  proven 
by  such  a course  of  experimentation  is  the  contagious  nature  of  the 
malady.  The  cause  of  the  contagion  may  or  may  not  be  bacterial. 
Where  bits  of  tissue  of  any  considerable  size  are  used  to  infect  healthy 
plants  it  is  possible  that  a local  death  of  the  surrounding  tissue  may 
be  caused  by  the  transferred  metabolic  products  of  the  organism  caus- 
ing the  malady  rather  than  to  the  action  of  the  organism  itself. 

The  proof  necessary  to  establish  the  causal  relation  between  a specific 
bacterium  and  a plant  disease  should  be  as  conclusive  and  thorough  in 
all  respects  as  that  required  in  animal  pathology.  The  canons  formu- 
lated by  Koch,  which  must  be  satisfactorily  answered  before  we  can 
say  positively  that  an  animal  disease  is  due  to  bacteria,  are  just  as 
applicable  in  the  realm  of  bacterial  plant  diseases. 

The  specific  bacterium  must  be  found  in  all  cases  of  the  disease;  it 
must  be  found  in  this  and  no  other  disease;  and  it  must  be  present 
in  the  tissues  in  such  numbers  that  the  pathological  condition  of  the 
plant  can  be  satisfactorily  explained  by  the  presence  of  the  micro- 
organism. To  answer  these  three  conditions  in  a satisfactory  way  it 
is  necessary  to  subject  the  tissue  to  other  tests  besides  a careful  mi- 
croscopic examination.  The  methods  of  staining,  so  useful  in  detect- 
ing bacteria  in  animal  tissue,  have  not  as  yet  been  perfected  in  relation 
to  vegetable  tissue;  so  microscopical  observation  alone  does  not  afford 
us  a safe  means  of  differentiating  the  bacteria  from  the  tissue.  It  is 
necessary  that  we  isolate  the  cause  of  the  trouble  from  the  diseased 
tissue  itself  by  artificial  methods  of  cultivation.  Usually  this  is  not 
particularly  difficult,  although  a certain  amount  of  experimentation 
must  first  be  made  before  we  can  select  the  most  favorable  substratum 
for  growth.  By  these  methods  of  isolation  we  are  able  to  separate  all 
the  various  forms  that  happen  to  be  in  the  diseased  tissue.  Asso- 
ciated with  the  specific  germ  of  the  disease  (supposing  it  to  be  of  a 
bacterial  nature)  are  usually  other  forms  that  play  only  a secondary 
role.  The  prevalence  of  a certain  form  will  usually  indicate  which  is 
the  cause  of  the  malady,  but  this  alone  is  insufficient.  It  will  depend 
largely  upon  the  original  position  of  the  bit  of  tissue  from  which  the 
cultures  are  made.  If  removed  from  the  older  portions  of  the  diseased 
tissue,  saprophytic  organisms  will  no  doubt  predominate.  If  bits  of 
tissue  are  taken  from  the  border  line  between  the  healthy  and  diseased 
parts,  the  specific  cause  of  the  disease  will  more  likely  be  found.  But 
one  link  of  the  chain  of  evidence,  and  the  most  important,  is  still 
wanting.  Having  isolated  the  various  forms  from  the  diseased  tissue, 
it  is  necessary  to  carry  out  a series  of  inoculation  experiments  upon 
the  healthy  living  host.  The  conditions  of  the  experiment  should 
conform  as  closely  as  possible  to  the  conditions  under  which  the  host 
suffers  most  severely,  as  regards  age  of  plant,  atmospheric  conditions, 
etc.  Only  when  we  have  been  able  to  produce  a diseased  condition  of 
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our  host  plant  that  is  similar  to  the  disease  in  a state  of  nature  can 
we  regard  our  chain  of  evidence  as  to  the  cause  of  the  disease  com- 
plete. 

Subjected  to  the  above  rules  we  would  find  our  list  of  so-called  bac- 
terial plant  diseases  much  diminished.  But  we  must  follow  rigid 
methods  if  we  are  to  make  any  real  advance  in  this  field  of  inquiry. 

The  conditions  under  which  bacteriological  work  has  to  be  carried 
on  as  well  as  the  state  of  the  science,  offer  great  encouragement  to  our 
stations  to  undertake  inquiries  in  these  lines.  It  is  a mistake  to  sup- 
pose that  in  order  to  do  bacteriological  work  it  is  necessary  to  have  an 
elaborate  equipment  of  expensive  thermostats,  sterilizers,  and  other 
apparatus.  The  equipment  for  certain  lines  of  experimental  work  in 
pathological  inquiry  from  a medical  standpoint  calls  for  more  accurately 
adjusted  conditions  than  is  necessary  for  the  study  of  many  problems 
from  an  agricultural  standpoint.  Good  work  has  and  can  yet  be  done 
with  but  little  other  than  the  simplest  appliances,  and  it  may  be  safely 
asserted  that  the  expenses  of  an  equipment  for  excellent  work  along 
these  lines  is  much  less  than  for  many  other  grades  of  experimental 
work. 

The  different  parts  of  this  new  field  have  as  yet  been  touched  only 
here  and  there,  and  much  work  of  a general  nature  needs  to  be  done 
before  many  special  problems  can  be  intelligently  taken  up. 

To  do  this  the  general  principles  of  the  subject  in  relation  to  agri- 
culture need  to  be  more  thoroughly  developed,  and  there  is  no  good 
reason  why  this  work  can  not  be  carried  out  by  our  stations  as  a part 
of  their  purely  scientific  work. 

Medicine  has  taken  up  the  subject  largely  from  the  hygienic  stand- 
point and  outside  of  pathogenic  forms  little  has  been  done  on  the  gen- 
eral biology  of  microorganisms  since  the  death  of  De  Bary.  The  whole 
domain  of  the  physiology  of  bacteria  offers  numerous  problems  of  which 
we  know  as  yet  but  little.  This  work  of  general  biological  inquiry 
may  not  offer  directly  any  practical  results,  but  it  is  necessary  that  our 
knowledge  of  the  general  laws  which  govern  bacterial  life  should  be 
increased  before  we  can  intelligently  take  up  certain  special  problems. 

Besides  the  general  studies  on  the  biology  of  bacteria,  there  are  many 
special  problems  which  invite  investigation.  The  good  already  secured 
from  the  researches  on  the  bacterial  diseases  of  plants — researches 
which  had  their  origin  in  this  country — encourages  the  hope  that  with 
the  advance  of  knowledge  of  general  principles  and  the  discovery  and 
adoption  of  better  methods  results  of  even  wider  practical  application 
will  be  attained. 


The  history  of  the  researches  on  the  bacteria  of  milk  is  instructively 
presented  by  Dr.  Conn  in  Experiment  Station  Bulletin  No.  9,  an  ab- 
stract of  which  may  be  found  on  page  201.  The  practical  results  already 
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attained  are  of  great  importance  to  the  dairy  industry,  but  a careful 
perusal  of  the  bulletin  will  show  numerous  problems  inviting  the  atten- 
tion of  the  investigator.  The  chief  value  of  such  a resume  is,  after  all, 
in  stimulating  further  inquiries.  It  is  hoped  that  in  this,  as  in  other 
lines  of  work  relating  to  dairying,  our  stations  will  be  able  to  make  dis- 
coveries of  permanent  value.  Evidently  the  way  to  the  improvement 
of  the  methods  and  processes  of  the  dairy  is  along  the  line  of  scientific 
researches  which  deal  with  the  forces  which  escape  ordinary  observa- 
tion. Experimental  work  in  dairying  which  does  not  take  into  account 
the  ascertained  facts  concerning  the  bacteria  of  milk  and  its  products 
invites  failure  from  the  start. 


The  appropriation  bill  for  the  United  States  Department  of  Agri- 
culture for  the  fiscal  year  ending  June  30,  1893,  carries  the  following 
general  items:  For  the  Office  of  the  Secretary  of  Agriculture,  $80,500 ; 
for  the  extension  of  foreign  markets  for  agricultural  products,  $10,000 ; 
for  rain-making  experiments,  $10,000 ; for  the  collection  of  information 
regarding  methods  of  irrigation,  $6,000 ; Division  of  Accounts  and 
Disbursements,  $19,100  5 Division  of  Statistics,  $136,100,  of  which  $15,000 
is  for  maps  and  charts  illustrating  the  progress  of  rural  production  and 
crop  distribution,  and  for  special  investigations  of  the  agricultural  sta- 
tistics of  the  Rocky  Mountain  region;  Division  of  Botany,  $36,100; 
Division  of  Entomology,  $27,300,  of  which  $2,500  is  for  an  investiga- 
tion of  the  cotton  bollworm;  Division  of  Economic  Ornithology  and 
Mammalogy,  $24,860;  Division  of  Pomology,  $11,300;  Division  of  Mi- 
croscopy, $6,700;  Division  of  Vegetable  Pathology,  $25,600;  Division 
of  Chemistry,  $36,500,  of  which  $12,500  is  for  the  continuance  of  inves- 
tigations of  the  adulteration  of  foods,  drugs,  and  liquors ; $20,000  is 
also  appropriated  for  experiments  in  the  culture  of  sugar  beets,  cane, 
and  sorghum,  and  the  manufacture  of  sugar;  Division  of  Forestry, 
$19,820;  Division  of  Records  and  Editing,  $6,300;  Division  of  Illus- 
trations, $19,000;  Division  of  Seeds,  $148,920;  document  and  folding 
room,  $10,460;  experimental  grounds  and  garden,  $31,000;  museum, 
$7,840;  fiber  investigations,  $5,000;  library,  $3,000 ; furniture,  repairs, 
postage,  and  contingent  expenses,  $40,000;  Bureau  of  Animal  Indus- 
try, $865,000,  including  $15,000  for  quarantine  stations;  agricultural 
experiment  stations,  $728,000,  including  $20,000  for  the  Office  of  Ex- 
periment Stations;  Weather  Bureau,  $898,595.50;  total,  $3,232,995.50. 

In  this  appropriation  bill  authority  is  given  to  the  Secretary  of 
Agriculture  to  sell  copies  of  the  card  index  of  agricultural  literature 
prepared  by  this  Office,  at  a price  u covering  the  additional  expense 
involved  in  the  preparation  of  these  copies.” 


CONVENTION  OF  ASSOCIATION  OF  OFFICIAL  AGRICULTURAL 

CHEMISTS,  1892. 


The  ninth  annual  convention  of  the  Association  of  Official  Agricul- 
tural Chemists  was  held  in  the  lecture  room  of  the  National  Museum  at 
Washington,  August  25,  26,  and  27.  Fifty-five  chemists  were  present. 

The  president,  Prof.  N.  T.  Lupton,  in  his  opening  address,  urged 
strict  conformity  to  the  official  methods  as  laid  down  at  each  conven- 
tion of  the  Association,  maintaining  that  the  discrepancies  observed  in 
analytical  results  could  in  many  cases  be  explained  by  departures  by 
individual  chemists  from  the  prescribed  methods  of  analysis.  These 
methods,  especially  those  for  the  determination  of  potash,  have  not 
escaped  criticism,  but,  as  the  work  of  the  Association  and  of  individual 
chemists  shows,  they  have  given  good  results,  and  changes  in  them  should 
be  made  only  after  careful  consideration  and  thorough  investigation. 
The  need  of  judicious  and  uniform  legislation,  particularly  as  regards 
fertilizer  inspection  in  the  different  States  where  at  present  conflicting 
and  in  many  cases  ineffective  laws  are  in  force,  was  pointed  out  and 
emphasized.  A brief  review  of  the  more  important  scientific  investi- 
gations of  the  year  was  also  given.  Of  these,  the  study  of  the  fixation 
of  free  nitrogen  by  plants  and  soils  and  the  formation  of  nitrates  from 
atmospheric  nitrogen  by  electrical  discharges  were  especially  referred 
to  as  pointing  toward  the  practical  utilization  of  a vast  store  of  the 
most  expensive  element  of  plant  food  hitherto  considered  unavailable. 
The  development  of  the  phosphate  beds  of  the  South  was  also  discussed 
as  a question  of  great  interest  to  the  agricultural  chemist. 

Dairy  products. — The  report  on  this  subject  was  submitted  by 
S.  M.  Babcock.  As  instructed  by  the  last  convention,  the  reporter 
planned  and  had  carried  out  a series  of  comparative  tests  of  the  Leffman 
and  Beam  soda- glycerine  and  the  ordinary  Reichert  methods  for  deter- 
mining the  volatile  acids  in  butter.  It  appeared  from  this  report,  as 
well  as  from  the  discussion  which  followed,  that  while  the  Leffman 
and  Beam  method  with  careful  manipulation  wonld  give  results  closely 
concordant  with  those  obtained  by  the  ordinary  method  (except  in  case 
of  rancid  butter  with  which  the  results  were  low),  yet  in  view  of  the 
fact  that  slight  variations  in  manipulation,  as  for  instance,  in  time  of 
saponification,  might  cause  considerable  variation  in  results,  it  was 
deemed  advisable  for  the  present  to  recommend  it  simply  as  a prelimi- 
nary test  and  to  wait  for  further  investigations  to  determine  its  true 
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value.  The  work  of  the  past  year  showed  with  considerable  unanimity 
that  the  results  obtained  by  distilling  volatile  acids  through  block-tin 
condensers  were  not  always  reliable,  unless  unusual  precautions  were 
taken  to  cleanse  the  apparatus  before  use.  This  appeared  to  be  due  to 
the  reaction  of  the  products  of  distillation  on  the  tin.  It  was  therefore 
recommended,  and  the  recommendation  was  adopted,  that  only  glass  con- 
densers be  used  in  the  distillation  of  volatile  acids.  With  the  exception 
of  these  changes  the  methods  remain  the  same  as  those  adopted  at  the 
last  convention. 

In  cheese  analysis  the  reporter  called  attention  to  the  difficulty  of 
obtaining  uniform  samples.  His  recommendations  regarding  sampling 
and  methods  of  analysis,  which  were  adopted  as  provisional  methods 
for  the  coming  year,  were  as  follows : 

Sampling. — Where  possible  a narrow  segment  of  the  cheese  is  taken, 
chopped  quite  fine,  with  care  to  avoid  evaporation  of  water,  and  the 
several  portions  for  analysis  taken  from  the  mixed  mass.  In  other 
cases  a plug  may  be  taken  with  a cheese  tester  perpendicular  to  the 
surface  at  one  third  of  the  distance  from  the  edge  to  the  center  of  the 
cheese,  reaching  entirely  or  halfway  through  the  cheese.  It  is  advis- 
able to  take  plugs  in  this  manner  from  different  portions  of  the  cheese, 
split  them  lengthwise,  and  mix.  For  inspection  purposes  the  rind  may 
be  rejected. 

Moisture. — Dry  5 to  10  grams  in  thin  slices  in  a platinum  or  porcelain 
dish  containing  a little  freshly  ignited  asbestos  at  100°  C.  for  ten  hours, 
or  in  the  same  manner  over  sulphuric  acid  to  constant  weight. 

Ash. — Burn  the  dry  residue  thus  obtained  in  a muffle  furnace  at  a 
low  red  heat. 

Fat. — Grind  5 to  10  grams  of  the  sample  with  about  twice  its  weight 
of  anhydrous  copper  sulphate  and  extract  with  anhydrous  ether  for 
fifteen  hours. 

Casein. — Determine  nitrogen  in  2 grams  of  the  substance  by  the 
Kjeldahl  method  and  multiply  the  result  by  6.25  for  casein. 

The  reporter  on  methods  of  analysis  of  cheese  for  the  coming  year 
was  instructed  to  make  comparative  tests  of  drying  the  cheese  and  the 
ether  extract  in  air  and  in  hydrogen  gas. 

Fertilizers. — Phosphoric  acid. — The  reporter  on  phosphoric  acid,H. 
W.  Lord,  called  attention  to  the  errors  which  may  be  due  to  improper 
preparation  and  handling  of  samples  and  also  to  the  inefficiency  of  the 
present  method  of  determining  moisture.  He  recommended  instead  of 
the  direction  to  dry  for  five  hours  at  100°  O.  in  a steam  bath,  to  dry  for 
five  hours  in  a copper  oven  three  fourths  full  of  water  which  is  kept  boiling 
continuously.  This  change,  which  was  the  only  one  recommended  by 
the  reporter  on  phosphoric  acid,  was  adopted  by  the  convention. 

A paper  on  The  occurrence  of  metapliosphoric  acid  and  pyrophos- 
phoric  acid  in  cotton  seed  meal  was  presented  by  M.  B.  Hardin.  The 
results  of  the  author’s  studies  lead  him  to  believe  that  the  failure  to 
secure  all  of  the  soluble  phosphoric  acid  by  direct  treatment  with 
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molybdic  solution  is  due  not  so  mucli  to  the  presence  of  organic  matter 
as  to  the  fact  that  but  a small  proportion  of  the  phosphoric  acid  occurs 
in  the  form  of  tribasic  salt.  Whether  metaphosphoric  acid  or  pyro- 
phosphoric  acid  exist  in  cotton -seed  meal  or  are  formed  during  the 
preparation  of  the  meal  is  a point  believed  by  the  author  to  be  worth 
investigating. 

A paper  on  The  use  of  ammonium  nitrate  in  the  determination 
of  phosphoric  acid,  by  H.  J.  Wheeler  and  B.  L.  Hartwell,  was  read 
by  H.  J.  Wheeler.  Comparative  determinations  with  and  without 
ammonium  nitrate  gave  practically  identical  results. 

H.  A.  Huston  reported  results  of  heating  phosphates  sent  out  by 
the  reporter  in  1892,  at  100°  to  107°  C.  for  periods  of  five  to  eight  hours 
either  in  air  or  in  hydrogen  gas. 

Potash. — The  most  important  change  recommended  by  the  reporter 
on  potash,  G.  F.  Payne,  and  adopted  by  the  convention,  was  the  dis- 
continuance of  the  use  of  sodium  chloride  in  the  Lindo-Gladding  method. 
It  was  decided  further  not  to  specify  the  quantity  of  platinic  chloride 
to  be  used,  but  to  leave  this  to  the  discretion  of  the  analyst.  The 
recommendation  is  therefore  to  add  a slight  excess.  A communication 
from  the  Hew  Jersey  Station  on  the  comparative  determination  of 
potash  with  and  without  sodium  chloride,  was  presented  by  E.  B. 
Yoorhees. 

Nitrogen. — The  report  on  nitrogen  was  submitted  by  L.  L.  Van  Slyke. 
The  alterations  in  the  methods  adopted  by  the  convention  were  as  fol- 
lows: (1)  The  omission  of  the  potassium  tetraoxalate  and  ammonium 
chloride  methods  from  the  official  directions  for  the  standardizing  of 
acid  and  alkali  solutions,  leaving  the  silver  nitrate  method  as  the  only 
available  one  for  this  purpose;  (2)  the  adoption  of  the  Gunning  method 
as  an  alternate  for  materials  free  from  nitrates. 

The  results  of  comparative  determinations  of  nitrogen  by  the  Ruffle, 
absolute,  soda-lime,  and  Kjeldahl  methods,  by  T.  C.  Trescott,  were 
presented  by  H.  W.  Wiley.  Papers  on  Potassium  tetraoxalates,  com- 
parison of  different  makes,  keeping  qualities,  hydroscopicity,  recrys- 
talization,  etc.,  and  Standardization  of  acid  and  alkaline  solutions 
were  read  by  0.  L.  Parsons.  R.  De  Roode  reported  results  of  determi- 
nations of  phosphoric  acid  and  nitrogen  in  the  same  weighed  sample 
with  and  without  the  use  of  permanganate.  Papers  on  the  Gunning- 
Kjeldahl  method,  and  a modification  applicable  in  the  presence  of 
nitrates,  by  E.  B.  Yoorhees,  and  on  The  Ulsch  method  in  determin- 
ing nitric  nitrogen  in  compound  fertilizers,  by  J.  P.  Street,  were  then 
presented.  M.  A.  Scovell  read  a paper  on  Tests  of  the  modified  Gun- 
ning method  on  pure  nitrates.  The  method  gave  practically  theoret- 
ical percentages  of  nitrogen. 

The  reporter  on  nitrogen  for  the  coming  year  was  instructed  to  make 
investigations  looking  to  the  application  of  the  Gunning  method  in  the 
presence  of  nitrates  and  to  test  the  method  of  using  one  fourth  normal 
sulphuric  acid  in  preparing  standard  solutions. 
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Soils  and  ash. — H.  H.  Harrington  presented  a report  on  this  subject, 
Avhicli  was  discussed  at  some  length.  Numerous  alterations  and  emenda- 
tions of  the  methods  were  adopted;  among  others  the  suggestion  of 
E.  W.  Hilgard,  in  Agricultural  Science , 1892,  p.  329,  regarding  the  ad- 
visability of  taking  soil  samples  to  a depth  indicated  as  proper  by  the 
character  of  the  soil  itself,  and  not  to  a uniform  depth  of  9 inches  in 
each  case.  The  use  of  one  half  mm.  sieves  for  separating  the  fine  earth 
for  analysis  is  to  be  made  a subject  of  study  next  year. 

Prof.  M.  Whitney  exhibited  special  apparatus  for  soil  examination, 
and  described  methods  used  by  him  for  sampling  and  analyzing  soils. 

Feeding  stuffs. — Two  reports  were  submitted  on  this  subject, 
one  by  W.  H.  Jordan,  the  other  by  J.  T.  Anderson.  The  subjects 
investigated  by  the  first  reporter  were  the  Patterson  method  of 
purifying  ether  extracts;  methods  of  ash  determination;  Honig’s 
method  of  crude  fiber  determination;  and  comparative  tests  of  drying 
in  hydrogen  and  air.  Few  changes  were  recommended  in  either  re- 
port. The  time  of  drying  samples  in  the  determination  of  moisture  was 
extended  to  5 hours.  A provisional  classification  of  feeding  stuffs  into 
those  rich  in  fiber  and  poor  in  fiber  was  adopted  for  the  ensuing  year. 
The  reporter  was  instructed  to  investigate  the  advisability  of  drying 
the  material  before  extraction  with  ether  and  of  using  alcohol-free  ether. 

Sugars. — A lengthy  report,  with  a review  of  literature,  was  pre- 
sented on  this  subject  by  B.  B.  Boss.  Numerous  changes  in  the  official 
methods  were  recommended  and  adopted.  The  methods,  as  finally 
amended,  were  made  x>ro  visional  for  the  coming  year. 

Fermented  liquors. — 0.  A.  Crampton  reported  the  work  of  the 
year  on  fermented  liquors.  Various  changes  in  methods  (the  most 
imxiortant  being  the  substitution  of  weighed  for  measured  x>ortions  of 
liquor)  were  suggested  and  adopted.  The  emended  methods  were 
made  xiro visional  instead  of  official  for  the  coming  year. 

On  invitation  of  the  Association,  Assistant  Secretary  Willits  of  the 
U.  S.  Dex>artment  of  Agriculture,  delivered  a short  address. 

Officers  for  the  ensuing  year  were  chosen  as  follows:  President  S. 
M.  Babcock,  vice  president  E.  B.  Voorhees,  secretary  H.  W.  Wiley, 
executive  committee  B.  W.  Kilgore  and  E.  H.  Farrington. 

Beporters  on  methods  of  analysis  and  committees  appointed  by  the 
president  are  as  follows : Beporter  on  x^bosphoric  acid  B.  De  Boode, 
potash  N.  Bobinson,  nitrogen  0.  L.  Parsons,  soils  and  ash  E.  W.  Hilgard, 
dairy  x>roducts  A.  L.  Winton,  foods  and  feeding  stuffs  low  in  fiber  F.  W. 
Woll,  foods  and  feeding  stuffs  high  in  fiber  Gf.  L.  Teller,  fermented 
liquors  0.  A.  Crampton,  and  sugar  G.  L.  Spencer;  committee  on  World’s 
Fair  Auxiliary  Congress,  S.  M.  Babcock,  H.  W.  Wiley,  M.  A.  Scovell, 
H.  A.  Huston,  and  L.  A.  Voorhees;  committee  on  abstracts  W.  Frear, 
A.  L.  Winton,  E.  W.  Allen,  B.  B.  Boss,  and  F.  W.  Woll. 

The  x>lace  of  next  meeting  is  to  be  determined  by  the  executive  com- 
mittee. 
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METEOROLOGY. 


Meteorological  observations  at  Maine  Station,  M.  C.  Fernald 

( Maine  Sta.  Report  for  1891 , pp.  155-158 , 165-174). — Observations  with 
hygrometers,  soil  thermometers,  terrestrial  and  solar  radiation  ther- 
mometers, and  on  the  amount  of  sunshine,  velocity  of  the  wind,  and 
rainfall  are  summarized  for  each  month  from  April  to  October  1889-’91, 
inclusive,  together  with  a daily  record  of  the  observations  for  Septem- 
ber, 1891. 

Observations  with  hygrometers. 

It  appears  from  observations  covering  the  period  of  growth  of  three  years  that  the 
excess  of  moisture  in  forest  above  that  of  open  field  in  the  morning  amounts  to  but 
5 per  cent,  while  in  the  middle  of  the  day  it  rises  to  15  per  cent,  and  at  nightfall 
drops  down  to  10  per  cent,  and  that  the  mean  excess  for  the  day  is  10  per  cent.  In  a 
very  dense  forest  the  percentage  of  excess  would  undoubtedly  rise  much  higher. 
The  presence  of  patches  of  forest  in  any  region  exerts  a marked  influence  on  the 
hygroscopic  condition  of  the  atmosphere,  and  this  condition  in  turn  i-s  an  impor- 
tant factor  in  the  growth  of  vegetation. 

The  average  excess  of  solar  intensity  above  that  given  by  the  max- 
imum thermometer  was  58.36°.  During  the  seasons  of  1890  and  1891 
the  average  number  of  hours  of  bright  sunshine  per  day  was  6.3.  The 
average  velocity  of  the  wind  in  1889  was  8.02  miles  per  hour;  in  1890, 
8.34;  in  1891,  7.79.  The  total  rainfall  in  1889  was  18.85  inches;  in  1890, 
32.52  inches ; in  1891,  23.07  inches. 

Meteorological  summary  for  June,  C.  D.  Warner  ( Massachusetts 
Hatch  Sta.  Meteorological  Bui.  No.  42 , June , 1892,  pp.  4). — A daily  and 
monthly  summary  of  observations  for  June  at  the  meteorological 
observatory  of  the  station. 

Meteorological  summary  for  North  Carolina,  April,  1892,  H.  B. 

Battle  and  O.  F.  Von  Herrmann  (North  Carolina  Sta.  Bui.  No.  86a , 
May  30 , 1892 , pp.  16). — Notes  on  the  weather,  monthly  summary,  and 
tabulated  records  of  meteorological  observations  by  the  North  Carolina 
weather  service  cooperating  with  the  United  States  Weather  Bureau. 
The  bulletin  is  illustrated  with  maps  showing  the  isothermal  lines  and 
the  total  precipitation  at  the  stations  in  different  parts  of  the  State. 


5241— No.  2 


119 


120 


EXPERIMENT  STATION  RECORD. 


SOILS. 

W.  H.  Beal,  Editor . 

Alkali  lands,  irrigation,  and  drainage  in  their  mutual  relations, 

E.  W.  Hilgard  ( California  Sta.  Report  for  1890 , Appendix,  pp.  69). — 
Tliisis  a u revised  reprint  [the  first  edition  being  issued  in  1886]  from  the 
reports  of  the  College  of  Agriculture  and  experiment  station  and  from 
the  report  of  the  Tenth  United  States  Census,  with  an  abstract  of  the 
Government  report  on  the  alkali  lands  of  India,”  with  such  changes 
and  additions  as  the  progress  of  the  inquiry  warrants.  The  whole  has 
been  rearranged  in  systematic  order  for  convenience  of  reference.  The 
subjects  treated  are,  the  source  and  composition  of  alkali  and  its  effect 
on  soils  and  plants ; reclamation  of  alkali  lands ; composition  of  lake, 
river,  and  artesian  waters  of  California,  and  their  quality  for  irrigation; 
and  irrigation  and  alkali  in  India. 

The  publications  containing  matter  included  in  this  report  which 
have  been  abstracted  by  this  Office  are  Bulletins  Nos.  82  and  83,  and 
the  Annual  Report  of  the  station  for  1890  (E.  S.  R.,  vol.  I,  pp.  10,  189, 
and  III,  p.  590). 

The  suggestion  made  [by  the  author]  twelve  years  ago,  that  gypsum  would  prove 
an  efficacious  neutralizer  of  “ black  alkali,”  has  led  to  such  satisfactory  results  and 
has  given  rise  to  so  lively  a search  for  a supply  of  that  material  that  it  can  now  be 
obtained  almost  anywhere  in  the  State  at  rates  which  the  farmer  can  afford.  * * * 
In  districts  afflicted  with  carbonate  of  soda  in  the  soil  it  has  been  found  in 
numerous  cases  that  the  simple  use  of  gypsum  conjointly  with  summer  tillage  to 
keep  the  soil  loose,  has  sufficed  to  enable  land  that  never  before  produced  anything 
of  value  to  bear  abundant  crops.  But  the  failure  to  secure  a similar  result  in  the 
neighboring  fields,  at  times,  has  caused  unnecessary  discussions  as  to  the  utility  of 
gypsum.  It  should  be  remembered  that  where  the  amount  of  soluble  salts  present 
in  the  soil  is  very  large,  gypsum  may  mitigate  but  can  not  altogether  relieve  the 
trouble;  its  action  must  be  supplemented  by  other  means  calculated  to  remove  the 
soluble  salts  from  the  soil.  In  case  carbonate  of  soda  should  not  be  present  gypsum 
will  effect  no  improvements  at  all.  * * * 

It  is  of  the  utmost  importance  that  the  “ black”  part  of  the  alkali — the  salsoda — 
be  gotten  rid  of  in  every  case,  and  this  can  be  done  by  giving  the  soil  a dressing  of 
gypsum.  It  keeps  the  humus  from  being  dissolved  and  washed  away,  and  above 
all  it  converts  the  “black”  alkali  into  “white;”  that  is,  the  carbonate  of  soda  will 
have  been  turned  into  sulphate  of  soda  or  Glauber’s  salt,  which  is  one  of  the  chief 
ingredients  of  all  alkali,  and  is  quite  bland  and  harmless  as  compared  with  the  cor- 
rosive salsoda.  * * * In  thousands  of  cases  this  change,  with  thorough  tillage, 

is  all  that  is  needful  to  do  away  with  all  damage  from  alkali.  * * * 

There  is  one  virtue  possessed  by  gypsum  that  has  not  yet  been  alluded  to : It  is 
that  when  (as  is  frequently  the  case)  the  alkali  contains  alkaline  phosphates  in  solu- 
tion these  phosphates  are  fixed  and  retained  in  the  soil,  whereas  otherwise  every 
rain  and  every  irrigation  washes  them  out  more  or  less.  The  same  advantage  is 
secured  as  already  stated  in  respect  to  the  humus  dissolved  by  the  carbonate  of  soda. 
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Some  effects  produced  by  rolling  spring-plowed  land,  F.  H. 

King  ( Wisconsin  Sta.  Beportfor  1891,  pp.  91-99). 

Synopsis. — Approximately  1 acre  of  a clay  loam  soil  underlaid  at  a depth  of  about  4 
feet  with  a nearly  pure  sand,  was  plowed  and  harrowed  April  28,  and  divided  into 
two  equal  parts,  on  one  of  which  oats  were  drilled  and  on  the  other  barley. 
At  the  same  time  two  thirds  of  each  plat  was  rolled  with  a 1,410-pound  iron 
roller  and  one  half  of  each  rolled  strip  was  then  lightly  harrowed.  The  results 
were  as  follows : (1)  The  germination  of  both  oats  and  barley  was  decreased  and 
that  of  oats  retarded;  (2)  the  yield  of  oats  (grain)  was  practically  the  same 
under  the  three  treatments,  but  the  yield  of  straw  and  dry  matter  was  greater 
on  the  rolled  strips;  (3)  examinations  of  the  soil  at  time  of  seeding  and  after 
harvest  indicated  little  difference  in  the  water  content  of  the  different  strips. 

This  is  a continuation  of  work  begun  in  1889,  which  has  been  reported 
in  the  Annual  Reports  of  the  station  for  1889,  p.  189,  and  1890,  p.  120 
(E.  S.  R.,  yoI.  ii,  pp.  432  and  442),  and  includes  observations  on  the 
influence  of  rolling  (1)  on  germination  of  oats  and  barley,  (2)  on  the 
yield  of  oats  and  barley,  and  (3)  on  the  water  content  of  the  soil. 

Influence  of  rolling  on  the  germination  of  oats  and  barley  (pp.  92-94). — 
The  results  of  examinations  of  the  oats  and  barley  ten  and  fourteen 
days  after  seeding  (in  drills)  are  given  in  tables. 

From  the  facts  [presented]  we  may  safely  conclude  that  rolling  both  oats  and  bar- 
ley after  seeding  with  the  drill  had  the  effect  of  decreasing  the  amount  of  germina- 
tion and  of  retarding  it  with  the  oats.  * * * 

The  data  are  insufficient  to  justify  a positive  assertion  as  to  just  why  the  rolling 
diminished  the  germination,  but  I believe  it  is  due  largely  to  insufficient  aeration  of 
the  soil.  The  fact  that  there  was  decidedly  better  germination  on  the  rolled  ground 
wffiich  was  harrowed  seems  to  indicate  that  the  difference  was  not  due  to  too  deep 
covering  directly. 

Influence  of  rolling  on  the  yield  of  oats  and  barley  (pp.  94-97). — The 
yield  of  oats  and  straw  per  acre  and  the  per  cent  of  dry  matter  are 
tabulated  for  the  rolled  and  unrolled  plats.  The  average  results  were 
as  follows : 


Unrolled. 

Rolled. 

Rolled  and 
harrowed. 

Grain,  bushels  per  acre 

73.  2 

74.  3 

73.  76 
4,  Oil 
46.  47 

Straw,  pounds  per  acre 

3,  645 
43.  72 

3,  734 
46. 20 

Dry  matter,  per  cent 

This  table  shows  very  clearly  that  the  yield  of  oats  per  acre  is  practically  the 
same  on  the  soil  having  the  three  kinds  of  treatment.  It  is  not  so,  however,  with 
the  yield  of  straw  per  acre,  neither  is  it  with  the  per  cent  of  dry  matter,  for  in  both 
of  these  cases,  the  oats  were  not  only  nearer  ripe  on  the  two  rolled  strips,  but  the 
weight  of  dry  matter  in  the  straw  was  also  greater. 

An  accident  impaired  the  results  with  barley,  but  it  appeared  that 
rolliug  alone  tended  to  retard  growth  and  diminished  the  yield  of  dry 
matter,  while  harrowing  after  rolling  produced  a larger  yield  x>er  acre 
than  was  produced  on  the  unrolled  plats. 

Water  content  of  rolled  and  unrolled  soils  (pp.  98,  99). — Samples  of  the 
soil  taken  at  the  time  of  seeding  showed  very  little  difference  in  the 
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water  content  of  the  different  plats.  After  harvesting  tlie  grain  sam- 
ples were  again  taken  at  depths  of  1 to  4 feet  and  the  moisture  deter- 
mined. The  averages  for  the  4 feet  were  as  follows: 


Water 
in  oat 
ground. 

Water  in 
barley 
ground. 

Rolled  and  harrowed 

Per  cent. 
11.89 
11.  20 
12.  53 

Per  cent. 
14. 52 
14. 80 
14. 75 

Rolled 

Unrolled 

The  table  shows  that  while  the  drilled  and  rolled  ground  in  both  cases  contained 
less  water  at  the  end  of  the  growing  season  than  the  simply  drilled  ground  did,  yet 
the  difference  is  too  small  to  suggest  that  the  influence  of  rolling  upon  the  rate  of 
evaporation  from  the  soil  persists  throughout  the  growing  season.  * * * The 

larger  per  cent  of  water  left  in  the  barley  ground  is  due  partly  to  the  earlier  cutting 
of  that  grain,  partly  to  the  smaller  amount  of  dry  matter  produced  per  acre,  and 
partly  to  the  fact  that  less  water  is  required  for  a pound  of  dry  matter. 

Investigations  relating  to  soil  moisture,  F.  H.  King  ( Wisconsin 
Sta,  Report  for  1891,  pp.  100-134,  figs.  2). 

Synopsis. — The  following  subjects  are  treated:  (1)  Influence  of  spring  plowing  in 
checking  the  evaporation  of  soil  water;  (2)  early  tillage  to  prevent  formation  of 
clods;  (3)  rise  of  water  in  natural  field  soil  from  below  a depth  of  5 feet;  (4) 
influence  of  surface  tillage  upon  the  rate  of  evaporation;  (5)  influence  of  farm- 
yard manure  on  the  movement  and  amount  of  water  in  the  soil ; (6)  manured  and 
unmanured  corn  ground;  (7)  influence  of  fallowing  ground  on  the  water  content 
of  the  soil;  (8)  the  amount  of  water  required  to  produce  a pound  of  barley,  oats, 
and  corn  in  Wisconsin  ; and  (9)  the  vertical  extent  of  root-feeding. 

Accounts  of  similar  work  are  given  in  the  Animal  Reports  of  the  sta- 
tion for  1889  and  1890  (E.  S.  R.,  vol.  n,  pp.  432  and  442). 

Influence  of  spring  plowing  in  cheeking  the  evaporation  of  soil  water 
(pp.  100-103). — On  April  28  a piece  of  land  which  had  previously  been  in 
corn  was  plowed  and  seeded  to  oats.  On  April  29  and  May  6 samples 
of  soil  were  taken  in  foot  sections  down  to  a depth  of  4 feet.  Determina- 
tions of  the  water  content  in  these  samples  showed  little  change  between 
these  dates.  The  water  content  in  parallel  plats  of  unplowed  soil 
was  also  determined  May  6.  The  tabulated  results  show  “that  the  un- 
plowed land  contained  in  the  upper  4 feet  9.13  pounds  less  water  than 
the  unplowed  ground  on  May  6,  an  equivalent  of  1.75  inches  of  rainfall.” 
Soils  from  three  other  localities  on  plowed  (in  two  cases  fall-plowed)  and 
unplowed  land  were  also  examined.  u These  three  cases  also  [show] 
that  more  water  has  been  evaporated  from  the  un plowed  than  from  the 
plowed  ground,  and  this  too  when  two  of  the  cases  cited  were  fall  plow- 
ing. The  surface  foot  in  each  of  these  cases  is  decidedly  dryer  on  the 
unplowed  ground,  the  difference  amounting  to  2.7  pounds  per  square 
foot.” 

Early  tillage  to  prevent  the  formation  of  clods  (p.  103). — Of  2 par- 
allel plats,  1 plowed  April  28  was  left  in  excellent  tilth,  while  the 
other,  left  eight  days  longer,  became  exceedingly  cloddy  and  required 
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repeated  harrowing  and  rolling  to  bring  it  into  a condition  of  tilth 
approximating  that  of  the  other  plat. 

u Not  only  did  the  delay  in  plowing  increase  fourfold  the  labor  of 
fitting  the  ground,  but  it  at  the  same  time  resulted  in  an  unnecessary 
waste  of  water,  which  was  really  large  and  greatly  needed.’7 
Rise  of  water  in  natural  field  soil  from  helow  a depth  of  5 feet  (pp.  104, 
105). 

On  May  14  a piece  of  fallow  ground  7 feet  square,  kept  entirely  free  from  weeds, 
was  covered  so  as  to  exclude  ail  rain  and  sunshine  from  it,  hut  so  as  to  permit  a free 
circulation  of  air  over  the  surface.  The  water  content  of  the  soil  was  determined 
at  the  same  time  to  a depth  of  5 feet,  which,  when  expressed  in  pounds  per  cubic 
foot,  was  as  given  helow  : 


Water  per  cubic  foot. 


Pounds. 


Firstfoot 7.99 

Second  foot 7.  30 

Third  foot 14. 86 

Fourth  foot 13.  47 

Fifth  foot 8.82 


On  July  17  and  September  30  samples  of  soil  were  again  taken  to  a depth  of  7 
feet  and  the  amount  of  water  per  cubic  foot  is  given  helow: 


Amount  of  water  per  cubic  foot  of  soil. 


Date. 

First 

foot. 

Second 

foot. 

Third 

foot. 

Fourth 

foot. 

Fifth 

foot. 

Sixth 

foot. 

Seventh 

foot. 

July  17 

Pounds. 

9.03 

6.05 

Pounds. 
14. 63 
14.50 

Pounds. 
14.  37 
11.90 

Pounds. 
13.  26 
11.  86 

Pounds. 
8.  52 
6.  30 

Pounds. 
9.  87 
3.51 

Pounds. 
19.79 
15. 55 

September  30 

Doss 

2.  98 

0.13 

2.  47 

1. 40 

2.  22 

6. 36 

4.  24 

In  another  locality,  where  samples  were  taken  July  25  and  again  October  2,  but 
which  was  wholly  unsheltered  and  fallow,  the  results  were  as  here  given: 


Date. 

First 

foot. 

Second 

foot. 

Third 

foot. 

Fourth 

foot. 

Fifth 

foot. 

Sixth 

foot. 

Seventh 

foot. 

July  25  . 

Pounds. 
10.44 
9. 49 

! Pounds. 
16.  91 
16.  27 

Pounds. 

14.81 

14.41 

Pounds. 
10.  38 
6.  99 

Pounds. 
7.  82 
7.  74 

Pounds. 
13.  66 
7.  85 

Pounds. 

22.29 

19.35 

October  2 

Doss 

0.  95 

0.64 

0.40 

3.  39 

0.  08 

5.  81 

2. 94 

It  will  be  seen  from  these  results  that  in  both  cases  the  sixth  and  seventh  foot  had 
lost  quite  large  amounts  of  water.  Standing  water  in  the  ground  occurred  at  about 
7.6  feet  below  the  surface  when  the  first  set  of  samples  were  taken  and  at  about  8.4 
feet  when  the  last  samples  were  taken,  in  both  localities.  Unless  it  shall  be  shown 
by  future  study  that  these  soils  became  dryer  by  a downward  movement  of  the 
capillary  water  or  by  internal  evaporation,  what  evidence  we  have  goes  to  show 
that  subsoils  6 and  7 feet  below  the  surface  may  contribute  large  amounts  of  water, 
with  the  minerals  they  hold  in  solution,  for  the  use  of  vegetation  at  the  surface.  It 
should  be  observed,  in  connection  with  the  last  locality  cited,  that  a rainfall  of  10.84 
pounds  per  square  foot  had  occurred  without  percolation,  as  ordinarily  understood, 
during  the  interval  in  question,  which  probably  accounts  for  the  apparent  smaller 
evaporation.  In  both  localities  the  surface  soil  was  a sandy  clay  loam  running 
into  a nearly  pure  sand  at  4 feet  below  the  surface. 


124 


EXPERIMENT  STATION  RECORD. 


Influence  of  surface  tillage  upon  the  rate  of  evaporation  (pp.  105-111 ). — 
For  studying  this  question  five  strips  of  land,  12  by  130  feet,  were 
plowed  and  harrowed  in  the  spring.  Alternate  plats  were  rolled  May 
14  and  not  disturbed  afterwards,  except  to  remove  the  weeds.  “The 
other  strips  were  cultivated  frequently,  to  a depth  of  about  3 inches, 
until  July  13.  All  the  strips  were  fallow,  and  the  soil  was  a sandy  clay 
loam,  underlaid  at  4 feet  with  a rather  coarse  and  nearly  pure  sand. 
Standing  water  occurred  in  the  ground  at  a depth  varying  from  about 
6.5  feet  to  7 feet  below  the  surface  on  May  29,  and  had  fallen  not  far 
from  0.5  of  a foot  on  July  17.” 

Examinations  of  samples  of  soil  taken  at  depths  of  from  1 to  6 feet 
on  two  of  the  inside  plats  showed  the  following  losses  of  water : 


Date. 

From 

cultivated 

ground. 

From  un- 
cultivated 
ground. 

May  29  to  June  9 

Pounds. 
— 9.49 

Pounds. 
—12. 25 

June  9 to  June  17 

— 0.74 

+ 0.06 
— 2.57 

June  17  to  June  20 

— 2.31 

June  20  to  July  17 

—20. 03 

—24. 83 

Total  losses . „ 

32.  57 

39.59 

It  is  tlius  shown  that  during  forty -nine  days  the  uncultivated  ground  dried  7.02 
pounds  more  than  the  cultivated  ground.  * * * If  we  assume  that  at  first 

the  water  content  in  the  two  cases  was  equal,  and  this  may  he  done  Avithout  vio- 
lence, for  theoretically  the  cultivated  ground  should  have  been  drier  because  it  is 
farther  from  the  water  table,  we  find  that  during  sixty-four  days  for  each  column  of 
soil  1 square  foot  in  section  and  6 feet  long,  the  uncultivated  ground  had  dried  8.84 
pounds  more  than  the  cultivated. 

Computing  from  the  observed  losses  the  mean  daily  rate  of  evaporation  per 
square  foot  from  the  surfaces  in  the  two  conditions,  we  get  for  cultivated  ground 
665  pounds  per  square  foot  and  for  uncultivated  ground  808  pounds  per  square  foot, 
and  this  is  the  amount  of  water  over  and  above  that  which  may  have  been  brought 
into  the  upper  6 feet  of  soil  from  below  by  capillary  action. 

Influence  of  farmyard  manure  on  the  movement  and  amount  of  water 
in  the  soil  (pp.  111-116). — The  results  are  tabulated  for  observations 
of  the  water  content  at  depths  of  from  1 to  6 feet  on  4 plats,  2 of 
which  received  a heavy  dressing  of  coarse  horse  manure,  one  green  cow 
manure,  and  two  remained  unmanured.  From  the  results  obtained 
July  22  on  the  unmanured  plat  and  that  receiving  horse  manure,  it 
appears  “ that  while  the  aggregate  amount  of  water  in  the  plats  which 
are  manured  and  unmanured  is  practically  the  same,  the  distribution 
of  it  in  the  ground  is  markedly  different  in  the  two  cases;  for  while 
the  upper  3 feet  of  the  manured  ground  contain  an  average  of  1.09 
pounds  more  water  per  cubic  foot,  the  lower  3 feet  contain  1.26  pounds 
less  than  the  unmanured  ground.” 

Examinations  made  July  27  on  the  unmanured  plat  and  that  receiv- 
ing cow  manure  showed  “ that  in  every  case  except  one,  and  that  the 
sixth  foot,  the  unmanured  ground  is  dryer  than  the  manured.” 
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Oil  this  date  we  find  not  simply  a difference  in  the  distribution  of  water  in  the 
upper  6 feet,  but  a difference  in  the  total  quantity  as  well,  the  mean  difference  in  the 
total  amount  of  water  being  4.5  pounds  pereacli  column  6 feet  long  and  1 foot  square. 
It  will  be  observed,  however,  that  while  the  lower  3 feet  of  the  unmanured  ground 
are  dryer  than  those  of  the  manured,  contrary  to  what  was  observed  before,  still  the 
difference  is  decidedly  less  than  between  the  upper  3 feet,  the  difference  in  the  two 
cases  being,  upper  3 feet  2.91  pounds,  lower  3 feet  1.57  pounds. 

Manured  and  unmanured  corn  ground  (pp.  117-120). — Samples  of  soil 
extending  to  tlie  water  table  were  taken  on  2 manured  plats  and  on 
an  intermediate  unmanured  plat  immediately  after  corn  had  been 
harvested,  September  19.  The  absolute  difference  in  the  amount  of 
water  in  a column  of  the  soil  1 foot  square  under  the  two  conditions 
was  as  follows  : 


Unmanured. 

Manured. 

Differ- 

ence. 

Dry  soil. 

Water. 

Dry  soil. 

Water. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Surface  to  2 feet 

146. 59 

19.1 

146. 59 

18. 16 

0. 94 

2 feet  to  4 feet 

185. 85 

33.6 

185. 85 

31.  65 

1. 95 

4 feet  to  5 feet 

106.  00 

18.7 

106.00 

17.74 

0. 96 

Sums 

71.4 

67. 55 

3.85 

The  table  shows  that  the  unmanured  soil  contained  3.85  pounds  more 
of  water  than  the  manured  soil,  but  it  appears  from  other  tabulated 
data  given  that  the  amount  of  water  required  for  the  increased  yield  of 
corn  on  the  manured  soil  as  computed  from  the  difference  in  the  amount 
of  dry  matter  produced  (301.49  pounds  of  water  per  pound  of  dry  matter) 
corresponds  to  7.92  pounds  of  water  per  column  of  soil  1 foot  square 
and  5 feet  deep,  leaving  a difference  of  4.07  pounds  which  is  not  ac- 
counted for. 

Now,  if  the  excess  of  water  demanded  by  the  manured  ground  was  obtained 
through  a diminished  surface  evaporation  simply,  then  the  observed  differences  on 
the  fallow  plats  at  the  close  of  the  growing  season  should  be  found  approximately 
equal  to  the  amount  demanded.  The  observed  amount  was  4.5  pounds  per  square 
foot,  while  the  amount  demanded  was  7.92  pounds,  a quantity  nearly  twice  as  great, 
and  too  large  to  be  attributed  to  errors  of  observation.  Unless,  therefore,  it  is  true 
that  water  is  used  by  corn  with  much  greater  efficiency  on  manured  ground,  it  fol- 
lows that  the  manure  has  effected  the  drawing  of  water  from  greater  depths  by  the 
corn,  and  if  this  was  not  done  by  forcing  the  roots  to  penetrate  the  soil  more  deeply, 
the  rise  of  water  must  have  been  a third  case  of  translocation. 

While,  therefore,  the  case  stands  confessedly  as  one  lacking  complete  demonstra- 
tion, the  evidence  in  favor  of  the  view  that  farmyard  manure  increases  the  capil- 
lary flow  of  water  toward  the  surface,  and  thus  supplies  to  crops  both  water  and 
minerals  held  in  solution  by  it  which  would  otherwise  be  unavailable,  is  both  cumu- 
lative and  thus  far  positive. 

Influence  of  fallo  wing  ground  on  the  water  content  (pp.  121-123). — Of 
the  3 plats  used  in  this  experiment,  2 had  produced  a crop  of  corn 
in  1890  while  the  third  had  remained  fallow.  In  1891  one  half  of 
each  plat  was  seeded  to  oats  and  the  other  half  to  barley.  In  the  spring 
of  1891  and  at  the  time  of  harvesting  the  oats  and  barley,  thirty-six 
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samples  of  soil  were  taken  to  depths  of  4 feet  and  their  water  content 
determined,  with  the  following  results : 


Table  showing  mean  dry  iveight  of  soil  per  cubic  foot  and  of  water  per  cubic  foot  in  fallow 
and  not  fallow  ground  in  spring  and  at  harvest. 


Depth  of  sample. 

Mean 

dry 

weight 
of  soil 
per  cu- 
bic foot. 

In  spring. 

At  harvest. 

Plats  1 and  3, 
fallow. 

Plat  2,  not  fal- 
low. 

Oats. 

Barley. 

Fallow. 

Not 

fallow. 

Fallow. 

Not 

fallow. 

Lbs. 

Per  ct. 

Lbs. 

Per  ct. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

1 foot  

77. 25 

19. 43 

15.  01 

16.  61 

12.  83 

6.  01 

3.  74 

9. 06 

7.  08 

2 feet 

79.  79 

20.  55 

16. 40 

17.  76 

14.17 

9.65 

4. 45 

11.90 

10. 10 

3 feet 

94. 13 

18.  56 

17.  47 

16.  09 

15. 15 

9.54 

9. 30 

12. 48 

10.  60 

4 feet 

98.  07 

17.  78 

17.  44 

15. 11 

14.  82  ; 

8.  93 

8.43 

14.  07 

11.  52 

Sums 

66.  32 

56.  97 

34. 13 

25.  92 

47.  51 

39.  30 

It  will  be  seen  from  this  table  that  the  difference  in  the  amount  of  water  in  the 
soil  at  harvest  is  only  1.14  pounds  less  than  it  was  in  the  spring,  and  yet  the  amount 
of  dry  matter  produced  on  the  fallow  ground  was  greater  than  that  produced  on  the 
not  fallow  ground,  so  that  other  things  being  equal  the  fallow  ground  ought  to  have 
been  found  the  dryer  at  harvest  by  the  difference  in  the  amount  of  water  required 
by  the  crops  in  the  two  cases.  If  the  consumption  of  water  was  proportional  to  the 
amount  of  dry  matter  produced  and  at  the  observed  rate,  the  oat  ground  which  had 
been  fallow  should  have  dried  3.09  pounds  more  than  that  not  fallow,  but  it  did 
dry  only  1.14  pounds  more,  and  this  shows  an  advantage  of  1.95  pounds  of  "water 
for  each  column  of  soil  1 square  foot  in  section  and  4 feet  long  in  favor  of  the  fal- 
low ground.  In  the  case  of  the  barley  the  fallow  ground  should  have  dried  13.08 
pounds  more  than  that  not  fallow,  but  like  the  oat  ground  it  did  dry  only  1.14 
pounds  more,  so  that  there  is  an  apparent  advantage  of  11.94  pounds  of  water  per 
square  foot  extending  to  a depth  of  4 feet. 

Examinations  of  the  soil  before  the  experiment  began  show  that 
while  there  is  a slight  natural  tendency  of  plat  2 to  be  dryer  than  plats 
1 and  3 the  difference  is  not  sufficient  to  account  for  that  observed  as 
an  effect  of  fallowing. 

The  amount  of  water  required  to  produce  a pound  of  barley , oats , or 
corn  in  Wisconsin  (pp.  124-131). — This  included  (1)  observations  on 
plants  growing  in  barrels,  and  (2)  on  plants  growing  under  natural  con- 
ditions in  the  field. 

[In  the  first  case]  the  aim  has  been  to  make  the  conditions  as  nearly  as  possible 
those  which  exist  in  actual  field  culture,  and  to  do  this  the  barley,  oats,  and  corn 
were  grown  in  50-gallon  barrels  standing  with  their  tops  flush  with  the  top  of 
the  ground,  in  pits  sunk  in  fields  of  the  respective  grains.  The  barrels  were  filled 
with  soil  taken  from  the  place  and  in  each  case  the  experiment  was  in  duplicate.  In 
all  cases  the  barrels  received  the  natural  rainfall  and  in  addition  watering  was 
resorted  to  from  time  to  time  as  the  cases  required,  an  effort  being  made  to  maintain 
the  barrels  at  nearly  constant  weights.  No  effort  was  made  to  check  surface  evap- 
oration from  the  soil,  but  the  barrels  being  painted  and  standing  in  the  ground  the 
loss  of  water  through  the  side  was  certainly  not  large.  With  the  oats  and  barley 
the  surface  soil  was  not  disturbed  after  the  seeding,  but  in  case  of  the  corn  the 
ground  was  frequently  stirred  to  correspond  with  the  field  cultivation. 

[A  summary  of  the  observations  is  given  in  the  following  table :] 
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Table  showing  the  amount  of  water  required  for  a pound  of  dry  matter  in  oats,  barley,  or 

corn  in  Wisconsin. 


Water 

used. 

Dry 

matter 

produced. 

Water  per  pound  of 
dry  matter. 

Comput- 
ed yield 
per  acre. 

Computed  amount 
of  water. 

In  tons 
per  acre. 

In  inches. 

Pounds. 

Pounds. 

Pounds. 

Mean. 

Pounds. 

BrtIoy 

1 

158.  30 

0.  3966 

399. 14 

) r 

Barley 

2 

141. 03 

0.  3488 

404.  33 

> 401. 747 

7,  441 

1, 494.  67 

13. 19 

Oats 

1 

224.  25 

0.  4405 

509. 31 

} c 

Oats 

2 

220.  70 

0.  4471 

493.  63 

> 501.  47  < 

8,861 

2,  221. 76 

19.  60 

Corn 

1 

300. 45 

1. 0152 

295.  95 

1 r 

Corn 

2 

298.  65 

0.  9727 

307. 03 

> 301. 49  ? 

i9,  845 

2,  991.  53 

26.  39 

In  tlie  cases  of  barley  and  oats,  so  far  as  could  be  observed  tlie  stand  of  grain  on 
the  ground  in  the  barrels  and  the  growth  of  it  throughout  the  season  were  perfectly 
normal,  but  the  yield  of  dry  matter  per  acre  in  the  field  in  which  the  barrels  stood 
was  6,083  pounds  of  oats  and  4,157  pounds  of  barley  per  acre  as  the  average  deduced 
from  plats  1, 2,  and  3,  between  which  the  barrels  stood  and  with  the  soil  of  which  they 
were  filled,  while  the  yield  from  the  barrels  was  at  the  rate  of  8,861  pounds  of  oats 
and  7,441  pounds  of  barley  per  acre,  as  given  in  the  table. 

In  the  case  of  the  corn  the  conditions  and  the  growth  as  well  were  quite  different 
in  the  barrels  from  what  they  were  in  the  field  in  which  they  stood.  Each  barrel 
matured  four  stalks  of  corn  on  an  area  of  2.1817  square  feet,  but  in  the  field  there 
wTere  four  stalks  to  each  square  feet,  which  is  more  than  four  times  the  area.  This 
being  true,  the  amount  of  evaporation  from  the  ground  itself  as  compared  with  that 
which  took  place  through  the  growing  corn  must  have  been  relatively  larger  in  the 
field  than  in  the  barrels,  and  this  must  tend  to  make  the  amount  of  water  required 
for  a pound  of  dry  matter,  as  indicated  by  the  experiment,  too  low  for  the  conditions 
in  the  field. 

Although  the  growth  of  the  corn  was  checked  by  a deficiency  of 
water  in  the  lower  soil  of  the  barrel,  the  actual  yield  of  dry  matter  per 
acre  was  19,845  pounds,  while  that  of  the  surrounding  field  was  8,190.5 
pounds. 

[In  field  observations  made]  in  1890  and  again  in  1891  the  water  content  of  soil 
upon  which  corn  was  grown  was  determined  at  the  time  of  planting  and  again  when 
the  corn  was  cut,  to  ascertain  the  amount  of  water  required  for  a pound  of  dry  mat- 
ter as  indicated  by  the  diminished  soil  moisture  and  the  rains  which  fell  between  the 
planting  and  harvesting  of  the  corn. 

The  changes  of  water  content,  rainfall,  and  yield  of  dry  matter  are 
given  for  6 plats,  14  by  48  feet,  on  which  Litch  dent  corn  was  grown 
in  1890. 

Were  it  admissible  to  assume  that  the  percolation  of  rain  water  below  the  surface 
4 feet  had  been  exactly  equaled  by  the  capillary  rise  of  water  into  them  from  below, 
it  would  follow  from  the  observed  losses  of  water  and  yields  of  dry  matter  per  square 
foot,  that  the  amounts  of  water  required  for  a pound  of  corn  were  413.7  pounds  for 
plat  2 and  414.2  pounds  for  plat  4. 

The  result  of  a similar  study  with  the  same  variety  of  corn  in  1891  gave  in  one 
case  309  pounds  of  water  for  1 pound  of  dry  matter  on  ground  which  was  manured, 
and  333  pounds  on  ground  not  manured.  The  amount  of  percolation  during  the 
growing  season  in  1890  was  certainly  greater  than  during  1891,  and  this  may  or  may 
not  be  an  explanation  of  the  difference  in  the  amounts  of  water  required  for  a pound 
of  dry  matter  in  the  two  seasons. 
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Ill  the  case  of  the  oats  grown  in  the  field  the  amount  of  water  required  for  a pound 
of  dry  matter  on  ground  which  the  year  before  had  been  fallow  was  519  pounds,  and 
on  ground  which  had  not  been  fallow  it  was  534  pounds. 

Again,  the  barley  of  the  field  showed  only  1 pound  of  dry  matter  for  537  pounds  of 
water  lost  from  the  soil  on  the  ground  which  had  been  fallow,  and  719  pounds  on 
the  ground  which  had  not  been  fallow.  All  these  statements  are  made  on  the 
assumption  that  there  had  been  no  percolation  deeper  than  4 feet  and  no  addition 
of  water  to  the  upper  4 feet  by  capillary  action  from  below,  neither  of  which  condi- 
tions is  likely  to  have  been  true.  The  facts  which  have  been  given  regarding  the 
rise  of  water  in  natural  field  soils  make  it  appear  quite  probable  that  the  rise  of 
water  into  the  upper  4 feet  from  below  by  capillarity  really  exceeded  the  total  per- 
colation during  the  growing  season  in  all  the  field  cases  cited,  unless  possibly  the  two 
for  1890  should  be  excepted . 

If  we  count  the  rainfall  during  the  growing  season  and  the  difference  between 
the  amounts  of  water  in  the  soil  at  the  time  of  planting  and  at  harvest,  in  the  several 
field  cases,  as  the  amounts  used  by  the  crops,  including  surface  evaporation,  and 
then  compare  these  amounts  per  square  foot  with  those  added  to  the  several  barrels, 
we  shall  get  the  results  given  below : 


Pounds  of  iv  ater  consumed  per  square  foot. 


Oats  in  barrels. 

Oats  in  field. 

Mean  difference. 

No.  1. 

No.  2. 

Fallow,  1890. 

Not  fallow. 

101. 16  lbs. 

102.  79  lbs. 

73.55  lbs. 

72. 41  lbs. 

28. 99  lbs. 

Barley  in  barrels. 

Barley  in  field. 

Mean  difference. 

No.  1. 

No.  2. 

Fallow,  1890. 

Not  fallow. 

77.  71  lbs. 

80.  51  lbs. 

59.  22  lbs. 

58. 08  lbs. 

20. 46  lbs. 

Corn  in  barrels. 

Corn  in  field. 

Mean  difference. 

No.  1. 

No.  2. 

Manured. 

Unmanured. 

136. 89  lbs. 

137.  71  lbs. 

65.  24  lbs. 

62.  35  lbs. 

73.  50  lbs. 

From  these  figures  it  appears  that  while  more  water  was  consumed  in  the  field  per 
pound  of  dry  matter  produced  than  in  the  barrels,  the  amount  of  water  used  per 
square  foot  in  the  barrels  was  much  greater  than  the  measured  losses  in  the  field ; 
and  these  facts  are  suggestive,  though  of  course  not  at  all  demonstrative,  that  when 
a sufficient  quantity  of  water  is  at  all  times  maintained  its  effectiveness  is  increased, 
and  that  this  is  one  reason,  and  possibly  the  chief  one,  why,  the  yield  per  acre  being 
greater,  the  number  of  pounds  required  for  a pound  of  dry  matter  in  the  barrels 
has  in  every  case  been  smaller  than  that  indicated  in  the  field. 

Vertical  extent  of  root  feeding  (pp.  131-134). — Under  this  head  are 
recorded  the  results  of  observations  in  1889  and  1890  on  the  extent  to 
which  corn  roots  may  feed  on  the  soil  water,  as  measured  by  the  change 
of  level  of  standing  water  in  the  soil  under  fallow  ground  and  that 
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on  wliicli  corn  was  growing.  From  the  facts  presented  “it  may  he 
regarded  safe  to  conclude  that  under  the  conditions  of  good  cultivation 
corn  may  draw  in  considerable  quantities  upon  soil  water  existing  at 
depths  greater  than  7 feet  below  the  surface.” 

Soil  temperature  and  terrestrial  radiation,  M.  0.  Fernald  ( Maine 
Sta.  Report  for  1891,  pp.  158-165). 

The  periods  covered  by  the  experiment  were  from  May  1 to  November  1,  1889; 
from  April  1 to  November  1,  1890;  and  from  April  1 to  November  1,  1891,  with  ther- 
mometers placed  in  the  soil  [in  an  open  field]  to  depths  of  1,  3,  6,  9,  12,  24,  and  36 
inches.  * * * 

The  mean  daily  range  at  the  depth  of  1 inch  during  the  period  of  observations  was 
5.55°;  at  the  depth  of  3 inches,  4.77°;  at  the  depth  of  6 inches,  2°;  at  the  depth  of 
9 inches,  1.09°;  and  below  12  inches  very  slight.  * * * 

Comparing  soil  temperatures  with  air  temperatures  during  the  three  seasons,  the 
following  mean  results  appear : At  the  depth  of  1 inch  the  temperature  of  the  soil 
was  lower  than  that  of  the  air  by  2.16°,  at  the  depth  of  3 inches  by  1.89°,  6 inches 
by  3.08°,  9 inches  by  3.83°,  12  inches  by  4.06°,  24  inches  by  5.80°,  and  at  the  depth 
of  36  inches  by  7.11°. 

Tbe  mean  terrestrial  radiation  for  tlie  three  seasons  was  6.98°  and 
the  greatest  range  19.5°. 

The  air  and  the  soil  in  their  relations  to  agriculture,  H.  O. 

White  (Georgia  Sta.  Special  Bui.  Wo.  17 \,  July , 1892,  pp.  199-211). — 
A brief  popular  discussion  of  this  subject  is  given,  together  with  tab- 
ulated statements  of  the  fertilizing  constituents  removed  from  the 
soil  in  various  farm  crops  and  the  analysis  of  the  soil  from  the  station 
farm. 
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Effect  of  different  forms  and  mixtures  of  fertilizers,  W.  Balen 
tine  (Maine  Sta.  Report  for  1891,  pp.  123-144). 

Synopsis. — A continuation  of  experiments  begun  in  1886  on  36  twentieth-acre  plats 
to  compare  (1)  different  forms  of  phosphoric  acid  (in  dissolved  boneblack,  fine 
ground  bone,  and  South  Carolina  rock),  (2)  commercial  fertilizers  with  stable 
manure,  (3)  partial  with  complete  fertilizers,  and  (4)  the  effect  of  different  quan- 
tities of  fertilizers;  together  with  tests  made  in  1890  and  1891  of  (1)  the  value 
of  peas  preceding  grain  and  (2)  the  relative  ability  of  different  crops  to  obtain 
phosphoric  acid  from  crude  phosphates. 

Previous  experiments  in  this  line  have  been  reported  in  the  Annual 
Reports  of  the  station  for  1888  and  1890  (E.  S.  Bui.  Wo.  2,  part  n,  p.  48, 
and  E.  S.  R.,  vol.  in,  p.  392),  where  details  regarding  the  soils  and 
fertilizers  used,  and  the  methods  of  their  application  may  be  found. 

Comparative  effect  of  different  forms  of  phosphoric  acid  (pp.  126-131). — 
The  results  with  oats  in  1891,  and  with  oats,  hay  crops,  and  peas  in 
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preceding'  years  are  tabulated.  The  total  yield  per  acre  during  the 
six  years  was  as  follows : 


Crop. 

1 

No  manure. 

Dissolved 

boneblack 

mixture. 

Ground- 

bone 

mixture. 

Ground 
South  Caro- 
lina rock 
mixture. 

Oats  (three  seasons) 

Peas  (one  season) 

Hay  (one  season) 

bushels. . 

bushels. . 

121.  B 
12.  B 
2,  566 

166.5 
15 
2, 434 

154 
15.7 
2,  800 

146.4 
14.3 
2,  566 

These  results  may  be  summarized  as  follows: 

“(1)  On  sod  land  all  of  the  phosphates  used  in  the  experiment  have 
been  effective;  (2)  with  oats  dissolved  boneblack  has  produced  on  the 
average  the  largest  crop ; (3)  with  peas  and  hay  there  has  been  but 
little  difference  in  the  effectiveness  of  the  three  phosphates  used.” 
Partial  vs.  complete  fertilizers  (pp.  131-135). — Dissolved  boneblack 
alone,  and  mixtures  of  dissolved  boneblack  and  muriate  of  potash, 
muriate  of  potash  and  sulphate  of  ammonia,  and  dissolved  boneblack, 
muriate  of  potash,  and  sulphate  of  ammonia  were  each  applied  on  tripli- 
cate plats  and  compared  with  no  manure  on  6 plats.  The  results  with 
oats  in  1891  and  with  oats,  hay  crops,  and  peas  in  preceding  years  are 
tabulated.  The  total  yields  per  acre  during  six  years  are  given  in  the 
following  table  .* 


Crop. 

No  manure. 

Muriate  of 
potash  and 
sulphate  of 
ammonia. 

Dissolved 

boneblack. 

Dissolved 
boneblack 
and  muriate 
of  potash. 

Dissolved 
boneblack, 
muriate  of 
potash,  and 
sulphate  of 
ammonia. 

Oats  (three  seasons) 

Peas  (one  season) 

Hay  (one  season) 

bushels. . 

bushels. . 

119.5 
15.5 
2, 106 

140.6 
12,7 
2, 336 

124.5 
14.2 
2, 166 

120.8 
16.0 
2,  066 

166.5 
15.1 
2, 434 

The  results  show  that  as  regards  the  oats  and  hay  crop  the  largest 
yields  have  invariably  been  produced  by  the  complete  fertilizer.  They 
also  add  weight  to  the  prevailing  idea  that  on  ordinary  soils  peas  do 
not  require  nitrogenous  manures. 

“The  experiment  brings  out  strongly  the  facts  that  (1)  for  the  soil  on 
which  it  was  conducted  phosphoric  acid  and  nitrogen  are  of  value  as 
manures;  (2)  phosphoric  acid  and  potash  are  the  most  important  fer- 
tilizing elements  for  peas.” 

Comparative  effect  of  different  amounts  of  fertilizers  (pp.  135-137). — 
Mixtures  of  dissolved  boneblack,  muriate  of  potash,  and  sulphate 
of  ammonia  were  applied  on  triplicate  plats  seeded  to  oats,  6 plats 
remaining  unmanured.  The  ingredients  in  the  different  mixtures 
varied  as  follows: 
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Mixture. 

Dissolved 
boneblack 
per  acre. 

Muriate  of 
potash  per 
acre. 

Sulphate  of 
ammonia 
per  acre. 

No.  1 ...  

Pounds. 

200 

300 

400 

Pounds. 

50 

100 

150 

Pounds. 

60 

120 

180 

No.  2 

No.  3 

The  results  for  1891,  as  well  as  for  similar  experiments  in  previous 
years,  are  tabulated  in  full.  A summary  of  the  financial  results  dur- 
ing six  years  are  given  in  the  following  table: 


No  manure. 

Mixture 
No.  1. 

Mixture 
No.  2. 

Mixture 
No.  3. 

Total  vain  e of  crops 

Value  of  fertilizers  

$80. 14 

$93.  25 
15.  60 

$89. 04 
27.  60 

$99.  27 
39.  60 

u From  the  investigation  this  conclusion  can  be  safely  drawn:  Com- 
mercial fertilizers  applied  at  the  rate  of  300  to  500  pounds  per  acre  are 
more  likely  to  pay  for  themselves  in  increased  crop  produced  than  larger 
quantities.” 

Systems  of  manuring — stable  manure  vs.  commercial  fertilizers  (pp. 
138-140). — This  is  a repetition  of  the  experiments  of  1890  on  4 two-and- 
one-half-acre  plats  with  stable  manure  16§  cords  per  acre,  and  mixtures 
of  untreated  South  Carolina  rock  1,000  pounds  and  acid  South  Caro- 
lina rock  500  pounds,  respectively,  with  nitrate  of  soda  66  pounds,  sul- 
phate of  ammonia  16  pounds,  and  muriate  of  potash  100  pounds,  oats 
and  clover  being  substituted  for  barley  and  peas  of  the  previous 
experiment.  The  results  with  oats  are  tabulated.  The  order  of 
effectiveness  of  the  different  fertilizers  on  oats  in  1891  was  the  same  as 
on  barley  in  1890,  viz,  acid  South  Carolina  rock  mixture,  stable  manure, 
and  crude  South  Carolina  rock  mixture. 

Peas  as  a crop  to  precede  grain  (pp.  140, 141). — In  the  above  experi- 
ment the  oats  were  seeded  on  the  plats  on  which  peas  had  been  grown, 
and  harvested  the  previous  year.  No  increase  of  yield  on  these  plats 
over  those  which  had  previously  been  in  barley  was  observed. 

The  relative  ability  of  different  crops  to  obtain  phosphoric  acid  from 
crude  phosphates  (pp.  142-144). — This  experiment  was  carried  out  on  the 
slaty  gravel  soil  of  a farm  at  East  Sangerville,  Maine,  and  was  a 
repetition  of  similar  experiments  conducted  at  the  same  place  in  1890. 

A field  of  3 acres  was  divided  into  three  parts,  each  containing  just 
an  acre.  To  the  first  acre  there  was  applied  500  pounds  of  dissolved 
boneblack  and  100  pounds  of  nitrate  of  soda,  to  the  second  1,000 
pounds  of  raw  South  Carolina  rock  and  100  pounds  of  nitrate  of  soda, 
and  to  the  third  500  pounds  of  a Caribbean  Sea  guano  and  100  pounds 
of  nitrate  of  soda.  Each  acre  was  then  divided  into  20  plats  1 rod 
wide  and  8 rods  long,  and  duplicate  plats  were  planted  with  clover, 
oats,  peas,  turnips,  wheat,  barley,  corn,  beans,  and  potatoes.  Drouth 
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and  insects  seriously  affected  the  crops,  “but  an  examination  of  tlie 
[tabulated]  yields  shows  that  the  dissolved  boneblack  has  given  with 
the  majority  of  them  the  largest  return  and  the  Caribbean  Sea  guano 
the  least.  With  peas  and  turnrps  South  Carolina  rock  seems  to  have 
been  more  effective  than  dissolved  boneblack.” 

Spring  vs.  fall  manuring,  W.  Balentine  ( Maine  Sta.  Report  for 
).  146), — The  yield  per  acre  of  oats  on  2 plats,  1 of  which  was 


ed  in  the  fall  of  1890  at  the  rate  of  5 cords  of  manure  per  acre 
and  the  other  at  the  same  rate  in  the  spring  of  1891,  are  given  in  a 
table.  Spring  manuring  gave  the  largest  yield  of  grain  and  fall 
manuring  the  largest  yield  of  straw. 

Cooperative  experiments  with  fertilizers,  W.  Balentine  (Maine 
Sta.  Report  for  1891 , pp.  146-153). — Notes  and  tabulated  data  are 
given  for  experiments  with  fertilizers  furnished  by  the  station,  on  five 
farms  in  different  parts  of  the  State.  Dissolved  boneblack  500  pounds 
per  acre,  muriate  of  potash  100  pounds,  and  nitrate  of  soda  150  pounds 
were  applied  singly,  two  by  two,  and  all  three  together  on  14  dupli- 
cate plats,  2 plats  remaining  unmanured.  In  three  cases  the  crop 
grown  was  potatoes,  and  in  one  case  each  barley  and  corn. 

In  four  out  of  five  of  these  experiments  the  increase  in  the  crop  was  produced  at 
least  expense  with  either  potash  or  phosphoric  acid,  or  a combination  of  the  two. 
* * * In  the  fifth  experiment  [with  corn]  not  only  the  largest  crop,  hut  the 

crop  in  which  the  increase  was  produced  at  least  expense,  came  from  a manuring 
with  muriate  of  potash  and  nitrate  of  soda. 

Use  of  fertilizers  in  Minnesota,  W.  M.  Hays  and  D.  N.  Har- 
per (Minnesota  Sta.  Bui.  No.  20 , May,  1892,  pp.  47-64,  plate  1).— In  1890 
experiments  were  undertaken  in  different  parts  of  the  State  to  deter- 
mine whether  the  decline  in  yield  of  cereals,  especially  of  wheat,  in 
Minnesota  in  recent  years  is  due  to  soil  exhaustion  or  to  other  causes. 
Notes  and  tabulated  data  are  given  for  plat  experiments  in  three 
counties  of  the  State  with  muriate  of  potash,  nitrate  of  soda,  super- 
phosphate, singly  and  all  three  combined,  salt,  lime,  plaster,  and  a 
complete  commercial  fertiliz  er . The  crops  experimented  on  were  wheat, 
oats,  barley,  and  flax. 

After  a brief  popular  discussion  of  the  nature  and  use  of  fertilizers 
the  authors  sum  up  the  results  of  these  experiments  as  follows : 

The  one  fact  most  prominently  brought  out  is  that  our  better  lands  are  very  rich 
in  all  kinds  of  plant  food  even  after  having  grown  crops  of  wheat  for  ten  to  twenty 
years.  Neither  nitrogen,  potash,  nor  phosphoric  acid  when  purchased  in  commercial 
fertilizers  will  pay  on  grain  crops  on  these  rich  lands.  Not  even  land  plaster,  salt, 
or  lime  will  generally  return  their  cost  in  increased  crops  while  our  lands  are  so  rich. 
In  short  the  time  for  the  general  use  of  commercial  fertilizers  purchased  in  markets 
where  we  must  compete  with  gardeners  and  farmers  on  the  worn-out  farms  of  older 
States  and  other  countries,  has  not  come. 

Farmers  who  have  thin,  much-worn  land  should  experiment  with  land  plaster  and 
with  tankage.  The  expensive  forms  of  nitrogen,  potash,  and  phosphatic  fertilizers 
will  not  pay  as  yet  in  our  young  State.  Much  barnyard  manure  rich  in  all  these 
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elements  of  fertility  sliould  be  made,  husbanded,  and  intelligently  applied  to  those 
crops  which  will  get  from  them  the  greatest  benefit.  They  not  only  make  the  soils 
richer  but  keep  them  moister.  * * * 

The  lessened  crops  of  wheat  and  other  cereals  come  mainly  from  causes  other  than 
a lack  of  plant  food  in  the  soil.  Rusts,  unfavorable  climatic  conditions  as  to  mois- 
ture, hot  winds,  hot  sun,  etc.,  chinch  bugs,  land  foul  with  weeds,  too  loose  me- 
chanical condition  of  the  soil,  and  poor  seed  are  some  of  the  things  which  have  done 
far  more  to  lessen  wheat  yields  than  a lack  of  fertility.  The  study  of  some  of  these 
is  of  far  more  present  importance  than  soil  analysis  or  fertilizer  trials. 

Plaster  and  castor  pomace  as  fertilizers,  0.  0.  Georgeson,  F.  0. 
Burtis,  and  W.  Shelton  ( Kansas  Sta.  Bui.  No.  32,  Bee.,  1891,  pp. 
238-240). — Tlie  effect  of  400  pounds  of  plaster  and  400  pounds  of 
castor  pomace  on  the  yield  of  millet  was  tested  on  15  tenth-acre  plats, 
the  plaster  and  pomace  being  applied  alone.  The  yields  of  millet  hay 
are  tabulated.  u In  this  instance  it  appears  that  the  oil  meal  had  the 
effect  of  increasing  the  yield  some  600  pounds  per  acre,  which,  however, 
is  but  a small  return  for  the  expenditure  of  400  pounds  of  fertilizer.’7 

A test  on  10  tenth-acre  plats  of  the  effect  of  400  pounds  per  acre  of 
plaster,  the  results  of  which  are  tabulated,  indicate  that  u on  this  soil 
plaster  has  no  effect  on  the  growth  of  prairie  grass.”  The  use  of  plas- 
ter on  a field  of  orchard  grass  and  clover  at  the  rate  of  400  and  of  800 
pounds  per  acre  was  without  material  effect  upon  the  yield  of  hay. 
uWe  conclude  that  plaster  can  not  be  profitably  applied  to  orchard 
grass  and  clover  on  this  soil.” 

Analyses  of  fertilizers  licensed  for  sale  in  Vermont  in  1892, 

J.  L.  Hills  ( Vermont  Sta.  Bui.  No.  29,  May,  1892,  pp.  12). — Tabulated 
analyses  and  valuations  of  41  samples  of  commercial  fertilizers,  the 
trade  values  of  fertilizing  ingredients  in  raw  materials  and  chemicals 
for  1892,  and  a comparison  on  16  standard  brands  of  the  value  of  fer- 
tilizers licensed  in  1891  and  1892. 

A comparison  of  the  average  composition  for  the  two  years  shows  that  more  nitro- 
gen, less  potash,  much  less  phosphoric  acid,  and  less  money  value  by  39  cents  per 
ton  were  furnished  in  the  average  fertilizer  in  1892  than  in  1891.  The  average  com- 
position this  year  is  lower  than  that  of  any  previous  year  since  the  experiment  sta- 
tion began  sampling  and  analyzing  licensed  fertilizers  under  the  State  law.  Not- 
withstanding the  fact  that  the  market  price  of  available  phosphoric  acids  has 
decreased  so  as  to  warrant  its  valuation  being  lowered  ahalf  cent  perpound,  yet  ferti- 
lizer manufacturers  have  decreased  the  amount  of  this  ingredient  in  their  goods  by 
$1.03  per  ton.  This  is  partially  counterbalanced  by  the  increased  amount  of  nitrogen. 

The  average  nominal  selling  price  * * * Las  decreased  27  cents,  but  * * * 

it  is  probable  that  the  decrease  in  actual  cost  to  the  farmer  is  fully  equal  to  the 
decrease  in  value,  so  that  he  is  obtaining  the  plant  food  this  year  at  about  the  same 
price  as  last  year. 

Analyses  of  commercial  fertilizers  (New  York  State  Sta.  Bui.  No. 
42,  n.  ser.,  May,  1892,  pp.  64-81). — Tabulated  analyses  of  108  brands  of 
commercial  fertilizers  examined  during  the  spring  of  1891. 

How  can  the  light  soils  of  north  Louisiana  be  profitably 
farmed?  J.  G.  Lee  (Louisiana  Sta.  Bui.  No.  16,  2d  ser.,  pp.  481- 
484) .—This  popular  article  contains  suggestions  for  the  management  of 
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small  farms  and  tlie  crops  to  be  raised,  with  formulas  for  fertilizers  for 
fruits,  cowpeas,  corn,  and  cotton.  The  importance  is  urged  of  raising 
other  crops  than  cotton  and  of  raising  and  fattening  naimals.  Direc- 
tions are  given  for  making  compost  with  cotton-seed  meal. 


FIELD  CROPS. 

A.  C.  True,  Editor. 

Corn  crossing,  G.  AY.  McCluer  ( Illinois  Sta.  Bui.  Yo.  21,  May, 
1892^  pp.  82-101,  plates  4). — Notes  and  tabulated  data  on  experiments 
begun  in  1889.  A number  of  the  crossed  ears  are  illustrated  in  the 
plates  accompanying  the  text.  The  plan  of  the  experiments  and  some 
of  the  more  general  results  are  stated  in  the  following  paragraphs 
taken  from  the  bulletin : 


During  tlie  first  year  sixteen  ears  were  produced  by  crossing  varieties  of  dent  corn, 
no  crosses  being  made  between  varieties  of  different  colors.  Besides  the  purely  dent 
corn  crosses  there  were  made  tbe  following: 


Male  parent. 

Learning  (yellow  dent) 

Learning 

Learning 

Gold  Coin  (yellow  sweet) . . 

Gold  Coin 

Gold  Coin 

Stowell  Evergreen  (sweet) 

Stowell  Evergreen 

Stowell  Evergreen 

Queen  Golden  (pop  corn) . . 

A white  dent 

Black  Mexican  (sweet) 

Black  Mexican 


Female  parent. 

Mammoth  (sweet) 

Triumph  u 

Eight-Rowed  (sweet) 

Mammoth  (sweet)  

Triumph  “ 

Eight-Rowed  (sweet) 

Mammoth  (sweet)  

Triumph  “ 

Eight-Rowed  (sweet) 

A white  dent 

Queen  Golden  (pop  corn) 

Queen  Golden 

A white  dent 


Ears 

produced. 

4 

3 

3 

2 

3 

2 

2 

3 

4 
2 
2 
3 
3 


During  the  season  of  1890  one  hundred  and  fifty-eight  ears  were  produced  by 
crosses  between  different  varieties,  or  by  crossing  different  stalks  within  the  same 
variety,  or  by  self-fertilizing,  that  is,  by  using  the  pollen  of  a stalk  on  silks  of  the 
same  stalk.  The  crosses  of  varieties  different  from  those  of  the  previous  year  were : 


Ears 

Male  parent.  Female  parent.  produced. 

Gold  Coin  (sweet) Brazilian  flour 2 

Queen  Golden  (pop  corn) Common  Pearl  (pop  corn) 4 

Brazilian  flour Burr  White  dent 2 

White  dent  varieties Yellow  dent  varieties 6 

Yellow  dent  varieties White  dent  varieties 3 

In  none  of  the  crosses  between  different  varieties  of  dent  corn  of  the  same  color 
or  between  different  varieties  of  sweet  corn  of  the  same  color,  has  there  been  any 
change  in  the  crossed  ear  that  could  with  any  certainty  be  attributed  to  the  pollen. 
While  ears  produced  by  crossing  different  varieties  have  varied  from  each  other 
and  from  the  type  of  the  variety,  they  have  only  varied  in  the  same  directions 
and  apparently  to  no  greater  extent  than  ears  of  the  same  variety  left  to  form 
naturally,  * * * 
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Ears  produced  by  crossing  white  sweet  corn  with  pollen  of  yellow  dent  corn  have 
been  nearly  as  dark  as  the  male  variety,  with  kernels  very  much  like  flint  corn  in 
appearance,  neither  dented  nor  wrinkled,  and  with  the  taste  characteristic  of  dent 


corn. 


Where  both  sweet  and  dent  kernels  appear  on  the  same  ear  the  dent  kernels  are 
always  the  heavier.  Kernels  were  weighed  from  five  ears,  each  of  which  had  both 
dent  and  sweet  kernels,  with  the  following  results : 

"Weight  in  grams 
of  100  keimels. 


Ear  No.  1 . . . . 

Ear  No.  2 

Ear  No.  3 

Ear  No.  4 

Ear  No.  5 


Sweet  kernels 
Dent  kernels  . 
Sweet  kernels. 
Dent  kernels . 
Sweet  kernels 
Dent  kernels . 
Sweet  kernels 
Dent  kernels . . 
Sweet  kernels 
Dent  kernels . 


27.9 

34.5 

23.4 

29.5 
39.2 

47.4 

22.6 
27.0 

26.4 
34.8 


Color,  where  it  is  a character  of  the  kernel  and  not  of  the  seed  coat,  tends  very 
strongly  to  pass  from  one  variety  to  another.  * * * 

One  of  the  principal  things  to  be  learned  from  making  some  of  these  crosses  of 
widely  different  varieties  is  the  degree  of  certainty  which  can  be  felt  in  the  work 
done.  For  this  purpose  the  crosses  in  which  yellow  dent  has  been  the  male  and 
white  sweet  varieties  the  female,  yellow  sweet  male  and  white  sweet  female,  and 
yellow  pop  corn  male  and  white  dent  female  have  been  the  best.  On  nineteen  ears 
produced  by  these  various  crosses  there  were  found  only  two  kernels  which  did  not 
show  distinctly  the  effects  of  the  pollen,  and  these  two  kernels  were  pretty  certainly 
not  fertilized  wjth  the  pollen  intended.  In  the  case  of  sweet-corn  stalks  bearing 
two  ears,  where  only  one  was  crossed  and  the  other  left  to  be  naturally  fertilized 
there  was  no  indication  of  anything  but  sweet-corn  pollen  on  the  naturally  fertilized 
ears. 

The  results  obtained  from  planting  crossed  seed  have  been  of  more  importance 
than  the  immediate  effect  of  crossing,  not  so  much  in  themselves,  perhaps,  as  in  the 
conclusions  which  may  be  drawn  from  them.  None  of  the  purely  dent  corn  crosses 
have  been  used  for  seed;  if  they  had  been  some  of  the  conclusions  drawn  from 
growing  the  others  might  have  been  modified.  Parts  of  most  of  the  ears  produced 
by  the  other  crosses  were  planted  in  small  plats,  1 by  2 rods,  but  with  little  space 
between  them.  During  the  first  growing  season  the  uniformity  of  the  crossed  plats 
was  very  noticeable.  Of  142  plats  planted  with  sweet  corn,  pop  corn,  and  the 
crosses,  it  is  safe  to  say  there  was  as  much  uniformity  in  the  crossed  plats  as  in 
any,  and  very  much  more  than  was  found  in  most  of  the  plats  planted  with  pure 
varieties.  * * * 

The  number  of  rows  of  kernels  on  the  ear  seemed  to  be  modified  about  equally  by 
each  parent.  * * * The  number  of  ears  to  the  stalk  tended  to  follow  the  same 

type  as  the  stalk.  * * * 

When  the  crossed  plats  were  husked  the  ears  from  each  plat  were  as  uniform  as  is 
common  Avith  varieties  of  corn.  The  corn  grown  from  the  crosses  of  different  varieties 
was  plainly  modified  to  about  the  same  extent  by  each  parent.  The  corn  produced 
by  using  the  pop  corn  and  dent  corn  as  parents  seemed  to  show  the  effect  of  the  male 
more  than  of  the  female  parent,  those  in  which  the  pop  corn  was  the  male  parent 
being  more  flinty  than  those  in  which  the  dent  corn  was  the  male  parent.  * * * 

The  corn  grown  from  the  crossed  seed  Avas  in  nearly  all  cases  clearly  increased  in 
size  as  a result  of  crossing.  * * * 

Corn  grown  from  the  crosses  the  second  year  has  continued  to  be  comparatively 
uniform  in  type  where  the  parent  varieties  were  similar;  but  where  the  parent  vari- 
eties were  widely  different,  as  in  the  crosses  between  sweet  and  dent,  the  progeny 
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has  tended  strongly  to  run  hack  to  the  parent  forms,  while  at  the  same  time  taking 
on  other  forms  different  from  either.  * * * 

Nearly  all  the  corn  grown  the  second  year  from  the  crosses  is  smaller  than  that 
grown  the  first  year,  though  most  of  it  is  larger  than  the  average  size  of  the  parent 
varieties.  The  cause  of  this  apparent  decrease  in  size  as  compared  with  the  previous 
year  can  only  he  guessed  at.  * * * 

From  the  work  so  far  doue  there  seems  to  he  no  way  of  telling  beforehand  what 
varieties  will  when  crossed  produce  corn  of  an  increased  size  and  what  varieties  will 
not.  Some  of  the  varieties  which  may  he  supposed  to  he  most  nearly  related,  as  the 
sweet  corns,  have  shown  hut  little  increase  when  grown  from  crossed  seed,  while  2 
varieties  of  pop  corn,  which  would  seem  as  nearly  related  to  each  other  as  the  varie- 
ties of  sweet  corn,  gave  a very  decided  increase  in  size  when  grown  from  crossed 
seed.  The  corn  grown  from  the  cross  of  Black  Mexican  and  white  dent,  two  widely 
different  varieties,  showed  a decrease  of  size,  while  corn  grown  from  a cross  of  flour 
corn  and  Golden  Coin,  varieties  apparently  as  widely  different  as  any  crossed,  gave 
ears  showing  the  greatest  proportionate  gain  in  size.  * * * 

There  seems  to  he  a strong  tendency  in  the  progeny  of  the  crosses  of  the  different 
classes  of  corn,  dent,  sweet,  and  pop,  toward  corn  of  the  flint  type. 

Indian  com  for  forage  and  for  field  corn,  F.  W.  Woll  and  L.  H. 

Adams  (' Wisconsin  Sta.  Report  for  1891 , pp.  220-226). 

Synopsis. — Varieties  of  corn  from  seven  Northern  and  Southern  States  were  grown  at 
the  station  in  1890,  and  the  yield  of  dry  matter  determined  in  the  forage  cut 
September  13  and  in  the  mature  stalks  and  ears  harvested  October  21  and  22. 
In  the  forage  the  largest  yields  of  dry  matter  were  from  varieties  from  Maryland, 
Kansas,  and  Kentucky.  In  the  mature  corn  the  quantity  of  dry  matter  in  the 
ears  was  about  equal  to  that  in  the  stalks  and  leaves. 

Notes  and  tabulated  data  are  given  on  the  culture,  height  at  different 
periods  of  growth,  total  yield,  and  yield  of  dry  matter  and  of  protein 
for  varieties  of  corn  from  seven  States,  planted  at  the  station  May  28 
on  clay  loam  soil.  For  accounts  of  previous  experiments  with  corn  for 
fodder  see  Annual  Reports  of  the  station  for  1888,  1889,  and  1890  (E.  S. 
Bui.  No.  2,  part  I,  p.  206,  and  E.  S.  R.,  vol.  ii,  pp.  430  and  452).  The 
yields  are  tabulated  as  follows  : 

Table  sbotving  yield  and  composition  of  varieties  of  Indian  corn  grown  in  1890 . 


Y arieties. 

Date  of 
harvest- 
ing. 

Yield. 

Dry 

matter. 

Protein 
in  dry 
matter. 

Yield 
of  dry 
matter. 

Yield 

of 

protein. 

Estir 
yield  p 

Green 

fodder. 

mated 
er  acre. 

Dry 

matter. 

Grown  for  forage. 

Wisconsin  yellow  dent 

New  York  yellow  flint 

Maryland  Silver  Mammoth 

Kentucky  white  dent 

Kansas  St.  Charles 

Georgia  Ked  Cob 

Texas  corn 

Grown  for  field  corn. 

Wisconsin  yellow  dent 

Stalks 

Sept.  13 
Sept.  13 
Sept.  12 
Sept.  13 
Sept.  13 
Sept.  13 

Oct,  21 

Lbs. 

249.0 

298.0 

474.0 

445.5 

481.5 
427.  0 

461.5 

Per  ct. 
32. 96 
33.  07 
24.  68 
26.  99 
24.90 
21.41 
20.  50 

Per  ct. 
9. 41 
9.85 
8.  28 
7.  92 
7. 01 
9.  50 
9.  75 

Lbs. 
82.  08 
98.  54 

116.9 
120.3 

119.9 
91.41 
94.  62 

Lbs. 

7.  72 
9.71 
9.69 
9.40 

8.  40 
8.  68 

9.  23 

Lbs. 
27,  670 
33,  no 
49, 170 
46,  220 
49,  940 
41,  520 
44,  870 

Lbs. 

9, 120 
10,  950 
12, 130 
19,  470 
12,  440 
8,  886 
9,  200 

38.0 
37.  25 

65.  21 
76.  52 

7. 12 
10.  38 

24.  78 
28. 49 

1.76 

Ears 

2.96 

Total  

| 

75.  25 

53.  27 

4.72 

1 
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Table  showing  yield  and  composition  of  varieties  of  Indian  corn , etc. — Continued. 


Varieties. 

Date  of 
harvest- 
ing. 

Yield. 

Dry 

matter. 

Protein 
in  dry 
matter. 

Yield 
of  dry 
matter. 

Yield 

of 

protein. 

Estimated 
yield  per  acre. 

Green 

fodder. 

Dry 

matter. 

Grown  for  field  corn — pout’d. 

Oct.  21 

Lbs. 

81.0 
51.  75 

Per  ct. 

43.12 
66. 39 

Per  ct. 

9.10 
10.  94 

Lbs. 

34.  93 
34.  34 

Lbs. 

3.18 

3.76 

Lbs. 

Lbs. 

Total 

132.  75 

69.  27 

7.94 



Oct.  22 

95.0 
51.  25 

50.  53 

51.  12 

8.  41 
10.  09 

47.  90 
26.  20 

4.03 

2.64 

Ears 

Total 



146.  25 

74. 10 

6.  67 

Kentucky  white  dent  

Oct.  22 

108.0 
45.  25 

49.43 

50.89 

7. 47 
8. 19 

53.  38 
23.  03 

3.  99 
1.  89 

Stalks 

Ears 

Total 

153.  25 

76. 41 

5.88 

Kansas  St.  Charles 

Oct.  22 



130.0 
59.  75 

46. 44 
51.  48 

9. 16 
10.  00 

60.  37 
30.  77 

5.53 
3.  08 

Stalks 

Ears 

Total 

189.  75 

91. 14 

8.  61 

Georgia  Ked  Cob 

Oct.  21 

175.0 

22.5 

40.  09 
40.  21 

10.  01 
10.  09 

70. 17 
9.  04 

7.  02 
0.91 

Stalks 

Ears 

Total 



197.5 

79.  21 

7.  93 

Texas  corn 

Oct.  22 

154.0 

32.0 

44.77 
29.  78 

9.  91 
11.41 

68.  95 
9.54 

6.  83 
1.08 

Stalks * 

Ears 

Total 

186.0 

78. 49 

7.  91 

It  will  be  noticed  tliat  the  quantities  of  dry  matter  produced  in  this  case  are  in- 
variably smaller  than  when  corn  was  grown  for  forage ; the  figures  can  not,  however, 
be  directly  compared,  as  the  shocks  had  to  be  left  standing  in  the  field  from  Septem- 
ber 13  to  October  22  in  order  to  dry  the  ears,  and  doubtless  some  of  the  dry  matter 
was  lost  through  processes  of  fermentation  in  the  meantime,  as  investigations  con- 
ducted at  this  station  have  fully  satisfied  us.  In  case  of  the  varieties  of  corn  which 
matured,  the  quantity  of  dry  matter  in  the  ears  is  about  equal  to  that  in  the  stalks 
and  leaves.  The  more  immature  the  variety  was,  on  the  other  hand,  the  greater 
proportion  of  dry  matter  was  found  in  the  stalks;  where  only  few  and  imperfect 
ears  were  found,  as  with  the  Texas  and  Georgia  varieties,  about  12  per  cent  of  the 
total  dry  matter  in  the  corn  was  found  in  the  ears. 

Corn  experiments,  J.  G.  Lee  ( Louisiana  Sta.  Bui.  No.  16 , 2d  ser ., 
pp.  454-462). — These  include  fertilizer  experiments  and  tests  of  varie- 
ties. 

Fertilizers  on  corn. — Special  nitrogen,  phosphoric  acid,  and  potash 
experiments  were  made,  similar  to  those  with  cotton  described  below. 
The  nitrogen  experiments  were  interfered  with  by  a prolonged  drouth, 
but  there  was  evidence  of  benefit  from  the  nitrogenous  manures.  As  to 
the  most  advantageous  form  and  amount  of  nitrogen  to  be  applied,  the 
experiments  were  inconclusive.  The  conclusions  from  the  phosphoric 
acid  experiments,  “if  any  positive  ones  can  be  drawn  from  these  exper- 
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iments,  are  similar  to  those  given  under  cotton.”  The  inference  from 
the  special  potash  experiments  is  u that  potash  is  not  needed  in  this 
soil  in  any  form  or  quantity  to  grow  corn.”  In  an  experiment  on  time 
of  applying  manures,  made  on  12  plats,  nitrate  of  soda,  ammonium 
sulphate,  and  cotton-seed  meal  were  applied  with  mixed  minerals  in 
single  applications  at  the  time  of  planting  and  in  fractional  applications. 
The  yields  of  shelled  corn  were  small  in  every  case,  ranging  from  12 
to  20  bushels  per  acre.  With  ammonium  sulphate  and  nitrate  of 
soda  there  was  an  increase  in  yield  from  fractional  application,  but 
where  cotton-seed  meal  was  used  the  yield  was  largest  from  the  single 
application.  u Results  of  previous  years  declared  positively  for  dif- 
ferent applications.  The  very  dry  year  perhaps  prevented  the  full 
availability  of  the  second  and  third  applications.  We  should  still  con- 
clude it  best,  however,  to  divide  nitrogen  fertilizers  intended  for  corn, 
and  apply  at  different  times  during  growth.” 

Corn,  test  of  varieties. — Tabulated  results  for  28  varieties. 

Cotton  experiments,  J.  G . Lee  ( Louisiana  Sta.  Bid.  Wo.  16 , 2d  ser ., 
pp.  438-454). — u Experiments  with  cotton  were  of  three  kinds:  (1) 
Manurial  tests,  embracing  nitrogenous,  phosphatic,  and  potassic  fer- 
tilizers, proper  depths,  and  time  and  number  of  applications  of  each; 
(2)  varieties  best  adapted  to  this  soil;  (3)  distances  to  be  given  to  se- 
cure the  largest  profit.” 

Fertilizers  on  cotton. — An  experiment  was  made  on  35  plats  to  com- 
pare the  effects  of  nitrate  of  soda,  ammonium  sulphate,  dried  blood,  fish 
scrap,  cotton-seed  meal,  and  crushed  cotton  seed,  used  alone  and  in 
combination  with  mixed  minerals,  to  determine  whether  the  soil  re- 
quired nitrogen  for  cotton  and  if  so  what  nitrogenous  fertilizer  was 
best  adapted.  The  variety  of  cotton  was  Peterkin  and  all  plats  were 
planted  at  the  same  time.  The  yields  of  cotton  at  four  different  pick- 
ings are  tabulated.  The  land  was  found  to  be  very  uneven,  but  the 
indications  were  that  the  soil  needed  nitrogen. 

The  average  per  cent  of  increase  clue  to  nitrate  of  soda  is  68,  the  aA'erage  of  sulphate 
ammonia  is  32,  the  average  of  dried  blood  is  36,  the  average  of  fish  scrap  is  35,  that 
of  cotton-seed  meal  is  45,  that  of  crushed  cotton  seed  is  56,  and  that  of  rotten  seed 
is  31  per  cent.  Nitrate  soda  is  ahead,  followed  closely  by  crushed  cotton  seed,  cotton- 
seed meal,  and  blood.  But  the  average  of  the  two  mineral  forms  of  nitrogen,  nitrate 
soda,  and  sulphate  of  ammonia  is  50  per  cent;  of  the  two  animal  forms  it  is  35;  and 
of  the  three  vegetable  forms  it  is  44  per  cent.  * * * 

Concurrent  results  for  three  years  strongly  indicate  that  on  these  soils  one  ration, 
or  24  pounds  of  nitrogen  per  acre,  is  more  profitable  than  larger  quantities.  There 
may  be  seasons  when  this  quantity  can  not  be  assimilated. 

The  special  phosphoric  acid  experiments  were  on  25  plats.  Here 
different  amounts  of  dissolved  boneblack,  superphosphate,  bone  meal, 
South  Carolina  floats,  and  Thomas  slag  were  used  alone  and  in  com- 
bination with  a basal  mixture  of  cotton  seed  meal  and  kainit.  The 
tabulated  results  indicate  that  the  phosphates  benefited  the  crop, 
although  the  land  was  very  uneven.  The  greatest  benefit  was  derived 
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from  the  more  soluble  phosphates,  dissolved  boneblack,  and  superphos- 
phate. The  single  ration  furnishing  160  pounds  of  superphosphate 
seemed  to  be  sufficient.  “ In  every  instance  except  one  there  is  a 
loss  with  the  double  ration.  It  is  certain  then  that  phosphoric  acid 
is  needed  in  this  soil  to  grow  cotton  profitably,  and  that  excessive 
quantities  entail  losses.” 

In  the  special  potash  experiments,  which  were  on  21  plats,  potash 
was  applied  as  cotton-hull  ashes,  cotton  seed  meal,  kainit,  and  muri- 
ate and  sulphate  of  potash.  The  tabulated  results  show  the  yields  of  cot- 
ton on  the  unmanured  plats  to  have  been  more  uniform  than  in  the  other 
experiments.  The  average  yield  with  potash  was  only  6 pounds  in 
excess  of  the  yield  of  the  unmanured  plats.  u There  is  little  difference 
in  the  yield  of  the  different  forms  used.  The  results  declare  the  soil  not 
in  want  of  potash  in  any  form,  combined  or  uncombined,  for  cotton.” 

Two  experiments,  each  on  4 plats,  made  to  compare  the  yields  of  cot- 
ton with  fertilizers  (superphosphate,  muriate  of  potash,  and  cotton-seed 
meal)  as  a top-dressing,  and  at  depths  of  from  2 to  8 inches,  gave 
results  in  favor  of  the  top-dressing  or  shallow  application. 

The  tabulated  results  are  given  of  an  experiment  on  12  plats,  in  which 
nitrate  of  soda,  ammonium  sulphate,  and  cotton  seed  meal,  used  in  con- 
nection with  mixed  minerals,  were  applied  all  at  the  time  of  planting 
and  in  fractions  during  the  growing  season.  In  general  the  results 
were  in  favor  of  the  application  at  time  of  planting. 

Cotton , distance  of  planting. — In  an  experiment  on  the  distance  of 
planting  in  which  single  stalks  were  grown  in  drills  from  8 to  20  inches 
apart  in  the  drill  and  two  stalks  from  8 to  24  inches  apart,  u the  results 
are  not  conclusive,  but  suggest  rather  more  distance  for  cotton  than  is 
ordinarily  given.” 

Cotton , varieties. — The  results  are  reported  of  tests  of  45  varieties  of 
cotton,  including  the  yield  at  four  separate  pickings  and  the  per  cent 
of  seed  and  lint  in  the  total  yield  of  cotton.  The  station  is  prepared 
to  furnish  small  quantities  of  seed  of  any  of  the  varieties  tested. 

Scarlet  clover,  A.  T.  Neale  ( Delaivare  Sta.  Bui.  No.  16 , March , 
1892,  pp.  15). — The  author  describes  this  valuable  forage  pla ^{Tri- 
folium  incarnatum) ; compares  it  with  ordinary  red  clover;  makes  str|f- 
gestions  as  to  when,  where,  and  how  to  sow  it,  and  as  to  the  utilization 
of  the  crop ; and  quotes  opinions  of  it  entertained  by  practical  men  who 
have  tried  it. 

In  comparison  with  ordinary  red  clover  its  most  marked  peculiarities  are  its  abil- 
ity to  flourish  on  relatively  poor  soils  and  its  development  during  the  fall,  winter, 
and  spring,  when  most  of  our  foul  weeds  are  in  seed.  * * * [It  may  he  used]  to 

plow  down  for  green  manure,  for  silage,  for  soiling,  for  haymaking,  for  seed  pro- 
duction, for  eradication  of  weeds,  for  reduction  of  expenses  in  cultivating  orchards, 
for  winter  and  spring  pasture,  as  a protection  for  falling  fruit  in  orchards,  for  bind- 
ing drift  soils  aflj|l  preventing  washing  on  hillsides,  and  as  bee  food.  * * " In 

February  sixty  circular  letters  were  mailed  to  prominent  farmers,  asking  a number 
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of  questions  about  tliis  clover.  Nearly  fifty  replies  were  received.  Tlie  tabulation 
shows  that  2,343  acres  of  scarlet  clover  are  now  in  Delaware  on  the  farms  of  forty-four 
men,  or  more  than  53  acres  on  the  average  to  each  man  who  replied.  * * * jn  no 

instance  has  an  unfavorable  criticism  been  received. 

-Forage  plants,  J.  G.  Lee  ( Louisiana  Sta.  Bui.  Wo.  16,  2d  ser.,  p. 
46"2). — An  enumeration  of  the  forage  plants  grown  at  the  station  during 
the  year.  No  results  are  given.  “The  sojabean  for  the  first  time  gave 
good  results.” 

Field  experiments  with  oats,  peas,  rape,  and  timothy,  W.  M. 

Hay  & ^Minnesota  Sta.  Bui.  Wo.  20,  Way,  1892,  pp.  35-46). — Notes  and 
tabulated  data  are  given  on  experiments  in  1890  and  1891  with  peas  and 
oats  sown  separately  and  in  mixture.  Either  crop  sown  separately  was 
more  profitable  than  the  mixture.  The  results  of  a test  of  17  varieties 
of  peas  in  1891  are  reported.  The  Marrowfat  varieties  gave  the  largest 
average  yield.  Different  methods  of  seeding  field  peas  were  tried  with 
a white  variety.  The  largest  yields  were  from  drilling  8 inches  apart 
and  seeding  at  the  rate  of  3 bushels  per  acre,  and  from  drilling  24 
inches  apart  and  cultivating,  seed  being  sown  at  the  rate  of  1.1  bushels 
per  acre. 

Rape  was  successfully  grown  at  the  station.  Shropshire  sheep  pas- 
tured on  rape  for  thirty-two  days  in  the  fall  made  a gain  in  live  weight 
of  34  pounds,  while  the  same  number  of  sheep  fed  on  timothy  hay  dur- 
ing the  same  period  gained  only  16  pounds. 

With  a view  to  the  improvement  of  timothy  grass,  seeds  of  selected 
plants  were  gathered  in  1889  and  sown  in  good  soil  the  following  sea- 
son. Each  plant  was  given  more  than  a square  foot  of  ground. 

It  had  been  observed  that  the  anthers  of  timothy  at  the  time  it  is  in  the  u blue 
bloom”  vary  in  color  from  light  straw  color  to  dark  blue.  Plants  representing  tlie 
two  extremes  were  marked  when  in  bloom  and  when  ripe  the  seeds  were  saved,  the 
intention  being  to  fix  the  colors  as  the  distinguishing  marks  of  2 varieties. 

The  rich  soil  and  ample  room  caused  the  plants  to  make  unusually  strong  growth, 
and  a number  of  them  retained  the  colors  sought  to  be  perpetuated.  But  this  rich 
feeding  forced  the  plants  into  a much  stronger  growth  than  occurs  when  crowded 
together  in  pasture  or  meadow.  When  headed  out  the  second  year,  the  plants  then 
being  fifteen  months  old,  each  one  had  spread  by  stooling  to  10  inches  or  less  in 
diameter,  some  much  more  than  others.  Some  had  longer  heads,  were  taller,  had 
longer  radicle  leaves,  and  were  apparently  much  stronger  and  more  desirable  plants 
than  others.  Eight  of  the  324  plants  developed  some  of  the  spikelets  into  marked 
branches.  As  nearly  all  the  spikes,  20  to  50,  on  each  plant  showing  this  variation 
had  the  branches,  it  is  safe  to  assume  that  this  feature  can  be  made  a fixed  character 
by  selection  in  a few  to  several  years. 

Experiments  with  Irish  potatoes,  J.  G.  Lee  (Louisiana  Sta. 
Bui.  Wo.  16,  2d  ser  , pp.  470-479). — This  includes,  besides  notes  on  36 
varieties  of  potatoes  tested  at  the  station,  experiments  with  different- 
sized seed  and  with  fertilizers,  and  a statement  of  financial  results  from 
growing  potatoes. 

& Uze  of  seed. — Seven  varieties  of  large  and  medium-sized  potatoes 
were  used  for  seed,  being  planted  whole  and  cut  to  two  or  more  eyes 
and  to  one  eye.  The  results  for  each  variety  from  each  kind  of  seed 
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are  tabulated.  “The  productive  results  obtained  concur  with  those  of 
previous  years ; the  larger  the  seed  planted  the  greater  the  yield.  The 
economical  results  are,  however,  different,  and  calculating  for  this 
point,  suggest  that,  planting  on  a large  scale,  it  is  better  to  cut  not  to 
more  than  four  eyes  nor  less  than  two.” 

Fertilizers  on  'potatoes. — The  fertilizer  experiments  were  on  21  plats 
manured  with  various  combinations  of  nitrate  of  soda,  ammonium  sul- 
phate, cotton  seed,  or  cotton-seed  meal,  with  superphosphate,  with 
kainit,  and  with  mixed  minerals.  The  results  are  fully  tabulated. 

Potash  is  a little  Letter  than  no  man  are  and  phosphoric  acid  better  than  potash,  hut 
neither  of  marked  benefit  used  alone,  even  with  potatoes  on  this  soil.  Green  cotton 
seed  and  acid  phosphate  gave  best  results.  Any  form  of  nitrogen  gives  good  results 
combined  with  acid  phosphate  and  kainit  or  alone.  Best  results  come  from  a com- 
bination of  cotton  seed  crushed  and  green  and  cotton-seed  meal.  Previous  years  bear 
out  the  statement.  The  largest  yield,  three  years  ago,  came  from  acid  phosphate 
and  crushed  cotton  seed.  Two  years  ago  best  results  were  from  acid  phosphate  and 
cotton-seed  meal,  and  the  past  year  the  largest  yield  belongs  to  acid  phosphate  and 
green  cotton  seed. 

Financial  results. — The  receipts  in  Chicago  for  the  potatoes  raised  at 
the  station  on  1 acre  of  land  manured  with  400  pounds  of  cotton-seed 
meal,  200  pounds  of  acid  phosphate,  and  100  pounds  of  kainit,  tvere 
$50.60,  deducting  charges  for  freight,  cartage,  and  commissions. 

Experiments  with  potatoes,  E.  S.  Goff  ( Wisconsin  Sta.  Report 
for  1891,  pp.  135-138). 

Synopsis. — A report  on  experiments  with  (1)  varieties,  (2)  planting  in  hills  vs. 
drills,  and  (3)  cutting  off  the  seed  ends.  The  results  indicated  no  great  differ- 
ence of  yield  from  the  two  methods  of  planting.  Cutting  off  the  seed  ends 
reduced  the  yield. 

Potatoes,  test  of  varieties. — Fifty-nine  varieties  were  tested  at  the  sta- 
tion in  1890.  Tabulated  data  are  given  for  the  10  most  productive 
varieties.  These  were  Burpee  Superior,  Maine  Champion,  Pride  of  the 
West,  Bill  Nye,  Boley  Northern  Spy,  Delaware,  Harris  No.  1,  Duplex, 
Dandy,  and  Seneca  Bed  Jacket. 

Potatoes,  planting  in  hills  vs.  drills. — Experiments  in  1890  in  plant- 
ing Rose  Seedling  potatoes  in  hills  and  drills  agreed  with  those  of  the 
previous  year  in  showing  no  great  dilference  in  yield  from  the  two 
methods.  “The  34  drilled  rows  yielded  1,936  pounds  of  merchantable 
and  343  pounds  of  small  potatoes,  against  1,922  pounds  of  merchant- 
able and  223  pounds  of  small  potatoes  from  the  34  rows  of  hills.” 

Potatoes , cutting  off  the  seed  ends. — Notes  and  tabulated  data  on  an 
experiment  in  which  potatoes  were  planted  whole,  cut  lengthwise,  and 
cut  to  two  eyes,  with  and  without  removing  the  seed  ends.  When  whole 
tubers  were  used  there  was  a loss  of  22.4  per  cent  in  the  yield  from 
removing  the  seed  ends;  when  the  seed  was  cut  to  two  eyes  there  was 
a loss  of  2.6  per  cent;  and  when  the  seed  was  cut  lengthwise  there  was 
a very  slight  loss.  These  results  agree  in  general  Avitli  those  of  the 
previous  year. 
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Sorghum  for  sirup,  D.  K.  Harper  (. Minnesota  Sta.  Bui.  2fo.  21^  June , 
189J&Q:  98-112). 

JSmtojgsis. — Tabulated  analyses  of  different  varieties  of  sorghum,  and  of  canes  cut 
yW  before  and  after  frost,  stripped  canes,  ripe  stalks  and  suckers,  and  mill  juices. 
The  results  favored  Early  Amber  as  a sugar-producing  variety.  Frost  did  not 
materially  injure  the  canes.  Allowing  canes  to  stand  after  stripping  is  injuri- 
ous, especially  if  frosts  occur.  The  growth  of  suckers  should  be  prevented. 


Sorghum  is  largely  grown  in  Minnesota  and  made  into  sirup  for  local 
consumption,  but  the  supply  does  not  meet  the  demand  and  much  sirup 
is  imported.  The  investigations  reported  relate  especially  to  deter- 
minations of  the  quality  of  the  sorghum  grown  in  the  State.  Analyses 
of  a number  of  samples  of  Early  Amber,  Kenney  Early  Amber,  and  Fol- 
ger  Early,  grown  at  Red  Wing,  Minnesota,  are  tabulated  and  the  results 
compared  with  those  obtained  from  the  same  varieties  in  Kansas. 


Average  maximum  and  minimum  results  of  analysis  of  sorghum. 


1 Solids. 

Sucrose. 

Reducing 

sugar. 

Purity. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Early  Amber : 

Average  of  samples  taken  September  5-October  2 

17.  01 

11.  76 

2. 42 

66.  69 

Average  of  samples  taken  September  22-26 

17.  62 

11.  49 

2.  60 

70. 10 

Maximum 

20.70 

15.  33 

3. 13 

79.  08 

Minimum 

13.  58 

8.  34 

1.  70 

54.  20 

Kenney  Early  Amber : 

17.  90 

12.  87 

Average - - - 

1.94 

71.84 

Maximum 

19. 16 

14.  09 

2. 73 

77.  23 

Minimum 

15.  06 

9.  22 

1.  33 

63.  59 

Eolger  Early : 

Average 

15.  95 

11.  52 

2.  69 

65.  28 

Maximum 

19.  38 

13.  25 

3. 10 

77. 94 

Minimum 

14.  24 

7.  64 

2.  37 

53.  65 

From  seed  which  had  uever  been  specially  selected  we  produced  Early  Amber  of 
nearly  as  high  average  quality  as  that  produced  in  Kansas  from  selected  seed,  and 
the  best  of  our  cane  was  better  than  the  best  of  theirs.  In  Kansas  the  production 
of  sorghum  is  for  the  manufacture  of  sugar,  but  with  us  it  must  be  confined  to  the 
manufacture  of  sirup,  with  the  production  of  sugar  incidental.  ~ * * In  addition 

to  the  causes  which  have  operated  unfavorably  elsewhere,  our  short  season  for  work- 
ing up  the  cane  has  been  considered  fatal  to  sugar  manufacture  here,  but  our  results 
seem  to  indicate  that  this  feature  may  not  be  a fault.  Hard  frosts  occurred  September 
27,  28,  and  29,  before  any  cane  had  been  cut.  On  the  29th  the  Early  Amber  was 
stripped  and  harvested  and  made  into  an  excellent  sirup.  To  study  the  effects  of 
frost  upon  standing  cane  some  rows  were  not  cut  down  at  all,  and  analyses  were 
made  of  sample  canes  from  day  to  day.  The  averages  of  the  daily  analyses  are 
arranged  in  the  following  table : 


Analyses  of  Early  Amber  sorghum  before  and  after  frost. 


Date. 

Solids. 

Sucrose. 

| 

Glucose. 

Purity. 

Before  frost : 

September  22 

Per  cent. 
17.  51 

Per  cent. 
12. 98 

Per  cent. 
2.  33 

Per  cent. 
74.  00 

September  24 

18.17 

i 13. 14 

2. 15 

79. 19 

September  26 

18.  80 

13. 49 

2.  21 

71. 13 

After  frost : 

September  27 

17.51 

11.  70 

2.  77 

68.  83 

September  29 

15.  56 

10.  42 

2.  61 

66.  96 

October  1 

17.  42 

12.27 

2. 14 

72.  08 

October  2 

16.  23 

11.  46 

2.  04 

70.  66 

October  4 

14.30 

1.  99 

October  10 

12.  04 

2.  34 
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Naturally  a general  decrease  in  the  density  of  the  juice  occurred  after  frost,  hut 
that  there  was  so  little  inversion  of  the  cane  sugar  seemed  quite  remarkable.  This 
may  be  explained  from  the  fact  that  the  temperature  did  not  at  any  time  after  frost 
rise  sufficiently  high  to  permit  of  much  fermentation.  * * * Our  results  would 

show  that  the  proper  practice  is  to  allow  the  cane  to  grow  until  it  matures  and  not 
cut  it  while  yet  unripe  in  apprehension  of  frost.  If,  however,  frost  should  occur,  let 
it  be  cut,  tied  in  small  bundles,  and  piled  in  the  shade  in  such  a way  that  air  can 
have  free  circulation  throughout  the  piles.  It  should  then  be  made  up  into  sirup 
as  quickly  as  possible. 

[Analyses  of  Early  Amber  canes  stripped  September  24  are  given  as  follows:] 


Analyses  of  stripped  canes  before  and  after  frost. 


Date. 

Solids. 

Sucrose. 

Glucose. 

Purity. 

Before  frost, : 

September  24 

Per  cent. 
15. 94 

Per  cent. 
10. 03 

Per  cent. 
3.67 

Per  cent. 
62.  46 

September  26 

19.  60 

14.  86 

2.  58 

75.  67 

After  frost: 

September  27 

18. 40 

12. 42 

2.  38 

67.60 

October  1. 

14.  60 

9.  38 

2. 40 

64.  06 

October  2 

15.  82 

10. 10 

2.  33 

65.  91 

October  4 

13.  54 

2.  88 

October  10 

13.  87 

2 

3.  23 

More  glucose,  less  sucrose,  and  lower  purity  resulted  in  the  stripped  canes,  and  frost 
caused  more  damage  to  them  than  to  canes  in  their  natural  condition.  But  the 
effects  of  stripping  cane  were  quite  marked  in  the  working  of  it  in  the  factory.  Cane 
which  had  been  stripped  was  much  more  difficult  to  work  up  than  the  other,  and 
this  showed  itself  particularly  in  the  evaporation  of  the  juice  to  sirup.  So  that  for 
all  reasons  it  proved  to  be  a wrong  practice  to  let  stripped  cane  stand. 

[Analyses  of  ripe  stalks  and  suckers,  which  indicated  that  the  growth  of  suckers 
should  be  prevented,  are  given  as  follows :] 


Analyses  of  stallcs  and  suckers  of  sorghum,  canes. 


Solids. 

Sucrose. 

Glucose. 

Purity. 

Main,  stalk 

Per  cent. 
14. 48 

Per  cent. 
8.  50 

Per  cent. 
3.05 

Per  cent. 
58.70 
51.  52 

Suckers  of  same 

13.  78 

7. 10 

3.  94 

Main  stalk 

16.  42 

11. 60 

2.  57 

70.  64 
70.  03 

Suckers  of  same 

18.  02 

12.62 

Main  stalk 

15.  60 

10. 42 

2.  61 

66.  79 

Suckers  of  same 

14.  00 

7.71 

2.  96 

55.  07 

Stalk,  no  suckers 

20. 22 

14.  61 

2.  75 

72.  25 

Stalk,  no  suckers 

20.  32 

15.  33 

1.  88 

75.  44 

Analyses  of  mill  juices  from  cane  raised  by  forty-four  different  farmers 
are  tabulated,  showing  wide  variations  in  the  sucrose  and  glucose  con- 
tent, largely  due  to  differences  in  the  ripeness  of  the  cane  when  cut 
and  in  the  care  with  which  it  was  piled  in  the  field. 

Analyses  of  the  juice  which  had  been  exposed  to  the  air  in  tanks 
thirty-six  hours  showed  an  average  increase  of  glucose  of  only  0.095 
per  cent.  The  smallness  of  the  inversion  resulting  from  the  long  ex- 
posure of  the  juice  would  greatly  facilitate  the  manufacture  of  sorghum 
sugar  in  the  cool  climate  of  Minnesota  if  this  industry  should  ever 
become  practicable  there. 
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Sugar  beets  in  Iowa,  1891,  G.  E.  Patrick,  E.  N.  Eaton,  and 

D.  B.  Bisbee  ( Ioiva  Sta.  Bui.  Wo.  17 , May,  1892 , pp.  393-418 , jigs.  4). 

Synopsis. — A continuation  of  the  work  on  sugar  beets  recorded  in  Bulletin  No.  15 
of  the  station  (E.  S.  R.,  vol.  in,  p.  782).  Klein  Wanzleben  and  Yilmorin  varie- 
ties were  tried  on  different  kinds  of  soil  in  different  parts  of  the  State  with 
results  slightly  favoring-  the  latter  variety.  There  are  also  notes  on  experi- 
ments with  different  methods  of  culture,  brief  reports  from  individual  grow- 
ers, statements  regarding  implements  for  beet  culture  from  Bulletin  No.  21  of 
the  Nebraska  Station  (E.  S.  R.,  vol.  in,  p.  800),  abstracts  of  reports  of  United 
States  consuls  and  commercial  agents  in  Europe  on  beet  culture,  and  hints  to 
American  farmers  by  Prof.  Veitli  of  Austria-Hungary. 

The  results  are  tabulated  of  analyses  of  Klein  Wanzleben  and  Yil- 
morin beets  grown  at  Muscatine,  Des  Moines,  Fort  Dodge,  and  other 
localities  in  the  State.  These  analyses  are  arranged  according  to  variety 
of  beet  and  kind  of  soil.  The  quality  of  the  Yilmorin  beets  averaged  a 
little  higher  than  that  of  most  of  the  Klein  Wanzleben  beets.  The 
samples  of  both  varieties  from  Muscatine  averaged  higher  in  quality 
than  those  from  any  other  part  of  the  State.  Of  the  Muscatine  beets 
those  grown  on  sandy  soil  with  sandy  subsoil  were  the  best.  In  a 
comparison  based  on  15  samples  from  other  parts  of  the  State  those 
grown  on  “clay,  clay  loam,  or  timber  clay”  soils  showed  the  highest 
average  quality.  The  average  results  of  tests  on  all  the  different  kinds 
of  soil  were  as  follows : 


Analyses  of  sugar  beets  grown  on  different  soils. 


Klein  Wanzleben. 

Vilmorin. 

Region  of  growth. 

No.  of 
samples. 

Sugar. 

Purity 
of  juice. 

No.  of 
samples. 

Sugar. 

Purity 
of  juice. 

Muscatine 

18 

Per  cent. 
14.  55 

Per  cent. 
77.66 

75 

Per  cent. 
14.  70 

Per  cent. 
79.18 

Des  Moines 

50 

11.  22 

70.  84 

21 

11. 80 

73.  01 

Fort  Dodge . 

8 

10.  89 

72.  54 

4 

11.56 

74.  64 

Miscellaneous 

36 

11.00 

71. 50 

42 

11.86 

73.51 

Mean 

112 

11.  66 

72.  27 

142 

13.  34 

76. 47 

Mean,  omitting  Muscatine 

94 

11. 11 

71.  24 

67 

11.  82 

73.  42 

Analyses  of  sugar  beets,  D.  K.  Harper  (Minnesota  Sta.  Bui.  JSro. 
21,  June,  1892,  pp.  69-93). — Tabulated  analyses  of  a considerable  n um- 
ber of  samples  of  sugar  beets  grown  in  1891  at  the  station  and  in  differ- 
ent localities  of  Minnesota.  Those  grown  at  the  station  showed  a 
high  sugar  content  (averaging  17  per  cent  in  samples  taken  October 
1).  The  results  from  samples  grown  by  farmers  varied  greatly,  but  in 
general  the  indications  were  that  with  proper  care  in  the  culture  of 
the  crop  beets  with  a satisfactory  sugar  content  can  be  raised  in  Min- 
nesota. 

Experiments  in  the  culture  of  sugar  beets,  W.  M.  Hays  ( Minne- 
sota Sta.  Bui.  Wo.  21,  June , 1892,  pp.  94-97). — The  cost  of  raising  sugar 
beets  on  weedy  land  at  the  station  in  1891  was  $3.25  per  ton,  on  clean 
land  $2.09.  The  results  of  planting  different  amounts  of  seed  indi- 
cated that  about  20  pounds  per  acre  is  required.  A test  of  varieties 
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is  reported.  Knauer  Imperial  gave  the  largest  yield.  Plowing  to  a 
depth  of  about  9 inches  gave  the  best  results. 

Sugar  beet  culture  in  Wisconsin,  F.  W.  Woll  (' Wisconsin  Sta. 
Report  for  1891,  pp.  176-192). — A reprint  of  an  article  in  Bulletin  No. 

26  of  the  station  (E.  S.  R.,  vol.  n,  p.  671). 

Sugar  cane,  J.  G.  Lee  (Louisiana  Sta.  Bui.  No.  16,  2d  ser .,  pp. 
479-481). — The  results  are  tabulated  of  the  yield  of  cane  at  the  sta- 
tion and  the  analysis  of  the  juice.  u The  stand  of  cane  on  the  station 
was  poor,  and  this,  together  with  two  prolonged  drouths  with  which 
it  had  to  contend,  resulted  in  a rather  low  yield.” 

Sundry  crops,  J.  G.  Lee  (Louisiana  Sta.  Bui.  No.  16, 2d  ser.,  pp.  462- 
470). — Brief  notes  are  given  on  the  Spanish  peanut,  11  varieties  of  cow- 
peas,  5 of  sweet  potatoes,  16  of  melons,  10  of  cantaloupes,  21  of  straw- 
berries, 5 of  wheat,  1 each  of  rye,  oats,  and  rice,  and  the  yields  of  hay 
from  16  different  grasses.  In  an  experiment  with  oats  and  with  barley, 
in  which  a mixture  of  cotton-seed  meal  and  superphosphate  was  ap- 
plied either  at  the  time  of  planting  or  as  a top-dressing  in  February, 
the  results  were  in  favor  of  the  application  at  the  time  of  planting. 

Growing  wheat  and  oats  separately  and  in  mixtures,  W. 
Balentine  (Maine  Sta.  Report  for  1891,  pp.  144, 145). — The  results  ob- 
tained on  6 plats,  43.6  by  240  feet,  seeded  to  oats  (12  pounds  per  plat), 
wheat  (24  pounds),  or  a mixture  containing  oats  (8  pounds)  and  wheat 
(8  pounds),  were  u decidedly  in  favor  of  oats  separately  as  compared 
with  oats  and  wheat  mixed,  and  oats  and  wheat  mixed  as  compared 
with  wheat  alone.” 

Rotation  of  crops,  J.  G.  Lee  (Louisiana  Sta.  Bui.  No.  16/gfaser., 
pp.  436-438). — u Several  years  ago  the  following  rotation  was  decided 
upon  as  the  best  combination  attainable  in  this  section  : This  rota-: 
tion  is  corn,  oats  followed  by  cowpeas,  and  cotton.  This  rotation  is  ^ 
faulty  in  principle  but  correct  in  practice,  and  was  adopted  last  season 
after  two  years’  trial.  The  corn  should  precede  the  cotton,  but  experi- 
ence has  demonstrated  that  Rust-Proof  oats,  the  only  variety  success- 
fully grown  here,  must  be  planted  in  October  if  maximum  results  are 
desired.  Cotton  can  not  be  removed  in  time  for  this  crop,  while  corn 
can.” 

This  rotation  was  begun  in  1889  on  plats  with  and  without  fertilizers. 
The  yields  in  1889,  1890,  and  1891  are  tabulated.  The  experiments  are 
to  be  continued. 

Losses  in  ensiling  and  field-curing  Indian  corn,  F.  W.  Woll 

( Wisconsin  Sta.  Report  for  1891,  pp.  227-231). 

Synopsis. — In  tlie  fall  and  winter  of  1890  a comparison  was  made  of  the  losses  of 
dry  matter  and  protein  in  samples  from  65  tons  of  Indian  corn  put  into  a single 
silo  at  the  station  and  from  field-cured  fodder  left  out  of  doors  during  most  of 
the  winter.  In  the  silage  the  loss  of  dry  matter  was  10.3  per  cent  and  of  pro- 
tein 12.5  per  cent.  In  the  field-cured  fodder  the  loss  of  dry  matter  was  28.3  per 
cent  and  of  protein  34.8  per  cent.  The  average  losses  in  ensiling  and  in  field- 
curing Indian  corn,  as  determined  during  the  last  four  years’ experiments  at  this 
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station,  amount  to  15.6  per  cent  and  16.8  per  cent  for  dry  matter  and  protein, 
respectively,  for  the  silage,  and  23.8  per  cent  and  24.3  per  cent  for  dry  matter 
and  f®r  protein,  respectively,  for  the  field-cured  fodder. 

The  experiments  here  reported  were  in  continuation  of  those  recorded 
in  the  Annual  Reports  of  the  station  for  1888, 1889,  and  1890  (E.  S.  Bui. 
No.  2,  part  i,  p.  206,  and  E.  S.  R.,  vol.  n,  pp.  430  and  449).  Septem- 
ber 2-9,  1890,  a station  silo  with  a capacity  of  80  tons  was  filled  with 
alternate  layers  of  Burrill  and  Whitman  Ensilage  and  Pride  of  the 
North  corn  cut  into  pieces  three  fourths  of  an  inch  in  length. 

In  all  129,014  pounds  were  cut  for  the  silo.  On  the  top  of  the  green  fodder  corn 
3,800  pounds  of  green  millet  were  put  for  a covering.  The  silo  was  opened  Decem- 
ber 12  and  we  began  feeding  from  it  at  once.  About  6 inches  from  the  top  layer 
had  spoiled,  otherwise  the  silage  was  good  close  up  to  the  walls  of  the  silo.  The 
greater  portion  of  the  silage  was  fed  out  in  the  feeding  experiment  reported  else- 
where [E.  S.  R.,  vol.  iy,  p.178],  and  samples  from  the  same  were  taken  once  every  week, 
so  that  in  all  seventeen  samples  were  obtained  from  the  silo ; separate  analyses  were 
made  of  the  same  for  dry  matter  and  protein  content. 

The  shocked  fodder  corn  was  left  in  the  field  until  a little  before  it  was  needed  for 
feeding  in  the  experiment  (December  15-April  13).  Most  of  the  fodder  was  there- 
fore left  out  during  the  greater  part  of  the  winter.  The  fall  was  very  wet  and  damp, 
hut  the  winter  was  rather  dry  and  with  much  clear,  sunshiny  weather,  so  that  it 
may  he  said  in  general  that  the  season  was  favorable  to  this  system  of  preserving 
Indian  corn.  The  dry  fodder  was  fed  in  the  same  experiment  as  was  the  silage,  and 
sampled  every  week.  The  following  table  gives  in  a condensed  form  the  total  quan- 
tities of  silage  and  of  field-cured  fodder  corn  obtained  from  the  land,  and  the  quan- 
tities of  dry  matter  and  protein  in  both  cases : 


Loss  of  dry  matter  and  protein  in  ensiling. 


Put  into 
the  silo. 

Taken  out. 

Difference. 

Loss. 

Weight  of  fodder 

Pounds. 
129, 014. 0 
32,  432.  0 
2,  580.  5 

Pounds. 
105, 824. 0 
29,  090.  0 
2,  557.  0 

Pounds. 

Per  cent. 

Weight  of  dry  matter 

3, 342. 0 
323.5 

10.3 

Weight  of  crude  protein 

12.5 

1 

Loss  of  dry  matter  and  protein  in  field-curing . 


In  fresh 
shocks. 

In  cured 
shocks. 

Difference. 

Loss. 

Weight  of  fodder 

Pounds. 
129, 014. 0 

Pounds. 
31,  738. 0 
23,  270. 0 

Pounds. 

Per  cent. 

W eight  of  dry  matter 

32, 432. 0 

9, 162. 0 

28. 3 

Weight  of  protein 

2,  580.  5 

1,  682.  0 

898.5 

34.8 

The  table  shows  that  the  losses  of  dry  matter  and  protein  as  found  by  us  during  the 
past  year  were  considerably  larger  in  the  field-curing  than  in  the  ensiling.  The 
work  in  this  line  at  this  station  is  summarized  in  our  Seventh  Annual  Report  on 
pages  226  and  235  [E.  S.  R.,  vol.  ii,  p.  453].  We  found  that  on  the  average  20  per 
cent  of  dry  matter  was  lost  in  case  of  both  systems.  The  reason  why  the  losses  in 
ensiling  came  so  much  lower  in  last  year’s  experiment  is  doubtless  that  a larger 
quantity  of  green  fodder  was  ensiled  than  ever  before,  viz,  65  tons.  It  is  believed 
that  in  last  year’s  work  we  have  come  nearer  to  the  actual  losses  that  take  place  in 
most  of  the  silos  of  this  country.  * * * 

A few  shocks  of  Indian  corn  were  put  up  during  last  fall  from  the  corn  grown  for 
the  sake  of  comparison  of  different  varieties.  The  shocks  were  left  out  for  exactly 
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three  months  (from  September  13  to  December  13).  The  data,  as  regards  the  loss  of 
nutrients,  are  given  below: 


Table  showing  losses  of  dry  matter  and  protein  in  field-curing  fodder  corn. 


Weight  of 
shocks. 

Dry  matter  in  shocks. 

Protein  in  shocks. 

Sept. 

13. 

Dec. 

13. 

Sept. 

13. 

Dec. 

13. 

Loss. 

j Loss. 

Sept. 

13. 

Dec. 

13. 

Loss. 

Loss. 

Lbs. 

Lbs. 

Tbs. 

Lbs. 

Lbs. 

| Per 
1 cent. 

Lbs. 

Lbs. 

Lbs. 

Per 

cent. 

Wisconsin  yellow  dent 

87.0 

34.0 

30. 16 

27. 41 

2. 75 

9.1 

2.  73 

2. 07 

0. 66 

24.2 

New  York  yellow  flint 

104.0 

38.0 

36.  59 

29. 46 

7. 13 

19.5 

3. 41 

2. 41 

1. 00 

29.3 

Maryland  silver  mammoth  . 

232.5 

61.0 

57.  37 

42.  77 

14.  60 

25.5 

4. 75 

2. 85 

1.  90 

40.0 

Kentucky  white  dent 

212.5 

67.0 

57.  36 

48. 38 

8.98 

15.7 

4.  49 

2. 44 

2.  05 

45.7 

Kansas  &t.  Charles 

226.0 

72.0 

56.  27 

50. 70 

5. 57 

9.0 

3.95 

3.04 

0. 91 

23.0 

Georgia  Red  Cob 

214.0 

69.0 

45.  81 

40.  24 

5. 57 

12.2 

4.  35 

2.  98 

1.  37 

31.5 

Total 

1 

1 

238.  96 

44.  60 

15.7 

23.68 

15.  97 

7.89 

33.3 

The  average  losses  found  for  all  the  shocks  are  in  this  case  15.7  per  cent  of  dry- 
matter  and  33.3  per  cent  of  protein;  these  losses  are  somewhat  lower  than  found 
in  the  experiment  just  reported,  as  would  naturally  be  supposed,  as  the  shocks  in 
this  case  were  left  out  for  a shorter  time.  They  were  out  in  the  fall,  however, when 
we  had  hard  rain  storms  and  much  damp  weather,  which  would  make  the  losses 
greater  during  this  period. 

If  we  summarize  last  season’s  work  with  that  of  the  preceding  three  years,  in  the 
same  way  as  was  done  in  last  year’s  report,  we  have  the  following  table : 


Average  losses  in  ensiling  and  field-curing  Indian  corn;  results  of  four  years’  worlc. 


In  original 
fodder. 

As  fed  out 
and 

sampled. 

Difference. 

Loss. 

A.— Ensiling. 

Pounds. 

Pounds. 

Pounds. 

Per  cent. 

Total  quantity  of— 

Dry  matter 

68,  034.  3 

57,  410.  7 
4,  569.  5 

10,  623.  6 

15.6 

Protein 

5, 490.  8 

921.3 

16.8 

B. — Field-curing. 
Total  quantity  of — 

Dry  matter 

72, 163.  6 

54,  937.  0 

17,  226.  6 

23.8 

Protein 

5,  706.4 

4,  317.  5 

1,  388. 9 

24.3 

The  average  losses  of  dry  matter  in  ensiling  Indian  corn,  according  to  these 
results,  are  15.6  per  cent,  and  in  field-curing  the  same  fodder  23.8  per  cent.  For  rea- 
sons already  given,  we  feel  inclined  to  believe  that  the  former  result  may  still  be 
too  high,  owing  to  the  small  quantity  of  fodder  ensiled  in  previous  years’  experi- 
ments. Our  work  in  this  line  would  therefore  lead  us  to  the  conclusion  that  the 
losses  sustained  in  the  field- curing  and  field-storing  of  Indian  corn  greatly  exceed 
those  in  ensiling. 

Construction  and  filling  of  silos,  F.  H.  Kino  (Wisconmi  Sta.  Re- 
port for  1891 , pp.  232-280 , figs.  7). 

Synopsis. — A reprint  of  Bulletin  No.  28  of  the  station  (E.  S.  R.,  vol.  in,  p.  248),  with 
additional  data  on  the  following  topics : (1)  Importance  of  lateral  pressure  and 
of  rigid  silo  walls,  (2)  weight  of  silage  per  cubic  foot  two  days  after  filling,  (3) 
dimensions  of  silos  required  to  give  the  proper  horizontal  feeding  areas,  (4)  lat- 
eral pressure  of  silage,  (5)  size  and  distance  apart  of  studding  in  rectangular  silos, 
(6)  action  of  silage  juices  on  different  varieties  of  hydraulic  cement,  (7)  construc- 
tion of  a round  silo,  (8)  rack  for  silage  corn,  (9)  amount  of  labor  required  to  put 
com  into  the  silo. 
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Importance  of  lateral  pressure  and  of  rigid  silo  walls  (pp.  240,  241). — 
Strong  lateral  pressure  is  of  extreme  importance  in  preventing  the 
decay  of  silage  along  tlie  side  walls.  Unless  the  silage  presses  firmly 
on  the  walls — 

The  high  temperature  of  the  silage  maintains  convection  air  currents  between  it 
and  the  walls,  which  rapidly  promote  decay  and  this  widens  the  air  passages  so  that 
rotting  is  pushed  forward  at  an  increasing  rate.  * * * 

[Again,  since  the  ordinary  silo  is  not  absolutely  air-tight],  the  pressure  and  suc- 
tion effects  of  the  winds  on  the  walls  outside  and  the  slow  but  constant  diffusion  of 
air  combined  with  convection  currents  just  referred  to,  make  the  exchange  of  air 
between  the  inside  and  outside  of  the  silo  much  more  rapid  where  the  silage  is  not 
pressed  hard  against  these  innumerable  small  openings.  * * * 

[It  follows  that  the  silo  walls  should  be  so  rigid  as  not  to  be  sprung  outward  to 
any  considerable  extent.]  Where  the  walls  do  yield  under  silage  pressure  the 
greatest  bending  occurs  at  a point  below  the  center,  and  this  leaves  the  silage  in  the 
upper  half  of  the  silo  to  settle  into  a pit  which  widens  downward,  and  this  tends  to 
leave  that  portion  of  the  silage  after  settling  pressing  against  the  walls  very  lightly 
or  not  at  all. 

The  strong  lateral  pressure  necessary  to  good  silage  can  not  safely  be  secured  by 
making  the  silo  wider  at  the  top  and  leaving  it  shallow,  for  then  the  lack  of  sufficient 
downward  pressure  endangers  the  whole  silage,  while  the  flaring  sides,  by  increas- 
ing the  dragging  of  the  silage,  make  the  downward  pressure  less  than  it  would  be 
were  the  walls  vertical. 

Weight  of  silage  per  cubic  foot  two  days  after  filling  (pp.  241-244), 

The  station  silos,  which  are  14  feet  deep,  were  filled  this  year  with  Pride  of  the 
North  corn,  a little  overripe,  to  a depth  of  13  feet.  The  silage  was  cut  in  half-inch 
sections  and  continuously  tread  during  the  filling,  which  lasted  about  one  week,  and 
had  a mean  weight  at  the  close  of  24.75  pounds  per  cubic  foot.  In  1890,  when  filled 
to  a depth  of  12  feet  with  the  same  variety  of  corn,  but  greener,  the  mean  weight  was 
27.9  pounds.  Prof.  F.  E.  Emery  in  Bulletin  No.  80  of  the  North  Carolina  Experi- 
ment Station,  mentions  having  filled  several  silos  to  a depth  of  14  feet  where  the  mean 
weight  was  less  than  26  pounds  per  cubic  foot.  He  cites  another  silo  31£  feet  deep 
filled  with  King  Philip  corn  where  the  silage  weighed  in  averaged  only  34  pounds  per 
cubic  foot,  but  which  settled  so  as  to  average  41.8  pounds  supposing  no  loss  to  have 
occurred.  Two  of  the  New  York  State  Station  silos,  14  feet  deep,  each  filled  in 
two  days,  averaged  when  full  25.9  and  25.7  pounds  per  cubic  foot,  but  settled  in  2£ 
days  so  as  to  average  32  pounds.  A Missouri  Experiment  Station  silo,  16  by  22,  16 
feet  deep,  held  85  tons,  making  an  average  of  30  pounds  per  cubic  foot.  The  silage 
in  one  of  the  Kansas  Experiment  Station  silos,  filled  so  as  to  be  20  feet  deep  two  days 
after  filling,  had  an  average  weight  of  nearly  34  pounds  per  cubic  foot.  The  round  silo 
of  Mr.  C.  E.  King,  Whitewater,  Wisconsin,  which  is  22.75  feet  inside  diameter  and  34 
feet  deep,  contained  at  the  completion  of  filling,  when  the  silage  was  27  feet  deep, 
490,694  pounds,  as  nearly  as  could  be  determined  by  weighing  rows  in  different 
portions  of  the  fields  and  multiplying  these  weights  by  the  number  of  rows,  or  a 
mean  of  44.6  pounds  per  cubic  foot.  In  this  case  the  corn  was  part  flint  and  part  a 
small  variety  of  dent,  both  well  glazed,  a little  dry  owing  to  the  drouth,  and  cut 
into  the  silo  in  1 to  1.5  inch  lengths,  without  treading,  the  silage  being  leveled  once 
daily. 

Since  the  water  of  silage  weighs  about  62.4  pounds  per  cubic  foot  and  since  the 
solid  constituents  are  about  1.5  times  heavier  than  water,  it  follows  that  a cubic 
foot  of  silage  may  weigh  more  than  62.5  pounds.  With  silage  containing  30,  25,  and 
20  per  cent  of  dry  matter,  the  possible  weights  per  cubic  foot  are  near  71.76,  70.2, 
and  68.64  pounds  respectively. 
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In  the  Rotliamsted  silo  No.  1,  which  is  15  by  13.83  feet  and  22  feet  deep,  it  is 
stated*  that  217,694  pounds  of  first  crop  clear  clover  containing  46,653  pounds  of 
dry  matter  were  run  through  a chaffer  into  it,  thoroughly  tread  during  the  operation, 
and  then  weighted  with  90  pounds  per  square  foot.  Later  the  weights  were  removed 
and  46,624  pounds  of  second-crop  clover,  containing  8,920  pounds  of  dry  matter,  were 
cut  in  and  again  similarly  weighted,  when  the  silage  was  found  to  be  only  18  feet 
deep  and  to  measure  3,706  cubic  feet.  Under  these  conditions,  had  there  been  no  loss, 
the  silage  must  have  weighed  71.3  pounds  per  cubic  foot.  Of  course  there  had  been 
a loss,  and  the  figures  suggested  about  4.17  per  cent  of  the  total  green  weight.  It  is 
not  stated  how  nearly  full  the  silo  was  when  the  first  crop  was  put  in  and  weighted, 
but  had  it  been  within  2 feet  of  the  top  the  mean  weight  per  cubic  foot  must  have 
been  52.4  pounds,  and  if  we  suppose  the  silo  to  have  been  full  after  weighting,  which 
is  improbable,  the  mean  weight  must  still  have  been  47.7  pounds.  In  feeding  out 
the  silage  the  average  weight  of  the  upper  4 feet  was  found  to  be  45.5  pounds  and 
that  of  the  lower  4 feet  59.5  pounds,  with  a general  average  of  53.6  pounds  per  cubic 
foot. 

The  writer  found  the  silage  in  the  round  silo  referred  to  above  to  weigh  at  the 
time  of  feeding  45.2  pounds  per  cubic  foot  at  a mean  depth  of  12.79  feet  below  the 
level  at  which  the  silage  was  when  filling  ceased,  ninety-four  days  earlier. 

If  we  take  the  mean  weight  of  well-glazed  corn  silage,  cut  in  slowly  to  a depth  of 
27  feet,  at  42  pounds  per  cubic  foot  (which  is  2.6  pounds  below  that  computed  for  the 
round  silo  cited  above),  the  upper  13  feet  as  averaging  26  pounds,  45  pounds  as  the 
weight  of  a cubic  foot  13  feet  below  the  surface,  all  of  which  are  given  above,  and 
then  assume  that  below  this  13-foot  level  the  weight  per  cubic  foot  increases  uni- 
formly until  63  pounds  is  reached,  the  weight  of  a cubic  foot  of  silage  at  different 
depths  may  be  computed,  and  the  average  weight  of  a cubic  foot  also  for  silos  hav- 
ing different  depths.  In  order  that  63  pounds  may  be  the  maximum  possible  weight 
of  silage  per  cubic  foot  less  than  3 per  cent  of  dry  matter  is  demanded,  and  if  the 
silage  contains  20  per  cent  of  dry  matter,  a weight  of  63  pounds  per  cubic  foot  de- 
mands that  tliere  shall  be  more  than  one  eighth  of  the  space  unoccupied  by  either 
water  or  solids.  The  results  given  below  can  of  course  be  regarded  only  as  rough 
approximations  to  what  may  actually  occur  under  the  varying  amounts  of  water  the 
corn  may  contain  at  the  time  it  is  put  in,  and  the  following  table  is  given  only 
because  nothing  more  exact  appears  attainable  with  existing  data : 

Table  showing  the  computed  weight  of  glazed  corn  silage  at  different  distances  below  the  sur- 
face and  the  computed  mean  weight  for  silos  of  different  depths  two  days  after  filling. 


Depth  of 
silage. 

"Weight  of 
lower  cubic 
foot  of  silage. 

1 

Mean  weight 
of  silage  per 
cubic  foot. 

| 

Depth  of 
silage. 

Weight  of 
lower  cubic 
foot  of  silage. 

j Mean  weight 
of  silage  per 
cubic  foot. 

j Feet. 

Pounds. 

Pounds. 

Feet. 

Pounds. 

Pounds. 

14 

45 

27.3 

24 

63 

39.2 

15 

47 

28.7 

25 

63 

40.2 

16 

49 

29.9 

26 

63 

41.0 

17 

51 

31.2 

27 

63 

41.9 

18 

53 

32.4 

28 

63 

42.6 

19 

55 

33.6 

29 

63 

43.3 

20 

57 

34.8 

30 

63 

44.0 

21 

59 

35.9 

32 

63 

45.2 

22 

61 

37.0 

34 

63 

46.  2 

23 

63 

38.2 

36 

63 

47.1 

It  is  evident  from  the  facts  given  that  the  storage  capacity  of  silos  increases  more 
rapidly  than  the  depth  until  the  weight  has  become  great  enough  to  compress  the 
silage  to  its  maximum  limit,  and  that  beyond  this  the  capacity  increases  directly  as 
the  depth. 
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Dimensions  of  silos  required  to  give  the  proper  horizontal  feeding  areas , 
(pp.  246, 247). — With  the  aid  of  the  data  given  in  the  table  of  the  weight 
of  a cubic  foot  of  silage  at  different  depths,  the  dimensions  for  two 
depths  of  silos  have  been  approximately  calculated  in  the  following 
table : 


Table  giving  inside  dimensions  of  silos  ivhich  will  alloio  the  silage  to  be  fed  down  at  a mean 
rate  of  about  2 or  3 inches  daily,  assuming  40  pounds  of  silage,  at  time  of  filling,  to  be 
fed  each  coiv  daily.  Capacity  of  each  silo  sufficient  for  one  hundred  and  eighty  days. 


No.  of  cows. 

Silo  30  feet  deep  without  partition. 

Silo  24  feet  deep  with  partition. 

Contents. 

Round, 

diam- 

eter. 

Square 

sides. 

Mean 

depth 

fed 

daily. 

Contents. 

Round, 

diam- 

eter. 

Square 

sides. 

Mean 

depth 

fed 

daily. 

Tons. 

Gu.ft. 

Feet. 

Feet. 

Inches.  \ 

I Tons. ! 

Cu.  ft. 

Feet. 

Feet. 

Inches. 

30 

108 

4.  091 

15.  00 

12X14 

2 ! 

! 108  ! 

5,  510 

17. 00 

16X16 

3.2 

40 

144 

6,  545 

16.  75 

14X16 

2 ! 

! 144  ! 

7,  347 

20.  00 

18X18  ! 

3.2 

50 

180 

8, 182 

18.  75 

16X18 

2 I 

I 180  ! 

9, 184 

22.  00 

20X20  ! 

! 3.2 

60 

216 

9,  818 

20.  50 

18X18 

2 i 

216  | 

11,  020 

24.  00 

22X22  j 

| 3.2 

70 

252 

11,454 

! 22. 00 

20X20 

2 i 

252  ; 

12,  857 

26.00  i 

i 22X26  ! 

3.2 

80 

288 

13,  091 

j 23.50 

20X22 

2 i 

288  ! 

14,  691 

28.00  | 

! 24X26  1 

1 3.2 

90 

324 

14,  727 

25.  00 

22X24 

2 i 

324  ; 

16,  531 

29.  75  ! 

! 26X28  ! 

3.2 

100 

360 

16,  364 

26.50 

24X24 

*| 

360  i 

18,  367 

31.25 

1 28X28  ! 

3.2 

Lateral  pressure  of  silage  (pp.  249-253). — With  a view  to  ascertaining 
the  amount  and  variation  of  the  lateral  pressure  of  silage  on  the  silo 
walls,  experiments  were  conducted  in  a round  silo  34  feet  deep  with  an 
inside  diameter  of  22.75  feet. 

Four  pressure  plates  were  used,  placed  at  different  heights  above  the  bottom  of  the 
silo  and  on  different  sides,  and  the  following  table  gives  the- observed  pressure  per 
square  foot,  the  dates  on  which  they  were  measured,  and  the  depth  of  silage  above 
the  center  of  the  plates  at  the  times  the  observations  were  made.  Plate  1 had  its 
center  3 feet  1.5  inches  above  the  bottom  of  the  silo ; plate  2,  7 feet  5 inches ; plate  3, 
12  feet  4.5  inches,  and  plate  4,  16  feet  4.5  inches  above  the  bottom. 

Table  shoiving  observed  pressures  of  silage  per  square  foot  in  a round  silo  at  the  time  of 

filling. 


Date. 

Plate  1. 

Plate  2. 

Plate  3. 

Plate  4. 

Remarks. 

Depth. 

Pres- 
sure per 
square 
foot. 

Depth. 

Pres- 
sure per 
square 
foot. 

Depth. 

Pres- 
sure per  i 
square 
foot. 

Depth. 

Pres- 
sure per 
square 
foot. 

Feet. 

Pounds. 

Feet. 

Pounds. 

Feet. 

Pounds. 

j Feet. 

Pounds. 

Sept.  3 

3.83 

40.0 

1 



7 

5.  83 

65.  0 

g 

72.5 



11 

15.  38 

150.9 

11.46 

125.0 

6. 13 

62.5 

2.13 

15.0 

12 

14.  25 

150.9 

10.  33 

132.5 

5. 00 

67.5  1 

1.  00 

15.0 

Before  leveling. 

12 

15  75 

176.9 

11.83 

135.0 

6. 50 

75.0  j 

2.  50 

35.0 

After  leveling. 

15 

18.  04 

200.2 

14. 13 

180.0 

8. 79 

140.0  1 

4.  79 

55.0 

Noon. 

16 

212.  6 

170.0 

155.0  ! 

55.  0 

Morning. 

18 

219.4 

160.  0 

146.0  i 

70.0 

Before  leveling. 

18 

19.  38 

212.6 

15. 46 

180.0 

10. 13 

148.0  j 

6. 13 

80.0 

After  leveling. 

19 

222. 9 

170.  0 

146.0 

75.0 

Filling  finished. 

22 

23.  88 

236.6 

19.  96 

200. 0 

14.63 

147.  5 

10.  63 

85.0 

24 

226.3 

207.  5 

165.0  i 

86.0 

30 

oc 

00 

212.  6 i 

i 17. 90 

! 

190.0 

1.2.  63 

i 

133.0  j 

8.  63 

95.0 
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If  we  divide  the  pressure  per  square  foot  as  given  in  the  table  by  the  depth  of 
silage  above  the  centers  of  the  several  plates  on  the  different  dates,  we  get  the 
results  given  below : 


Table  showing  the  mean  pressure  of  silage  per  square  foot  for  each  foot  in  depth  of  silage. 


Date. 

Plate  1. 

Plate  2. 

Plate  3. 

Plate  4. 

Depth  of 
silage. 

Pressure 
per  foot 
of  depth. 

Depth  of 
silage. 

Pressure 
per  foot 
of  depth. 

Depth  of 
silage. 

Pressure 
per  foot 
of  depth. 

Depth  of 
silage. 

Pressure 
per  foot 
of  depth. 

Sept.  3 

Feet. 

Pounds. 

Feet. 

3. 83 
5.  83 
11.  46 
11.  83 
14. 13 
15.  46 
19.96 
17.  96 

Pounds. 
10. 43 
11. 14 
10. 91 
11.41 
12.  74 
11.  64 
10.  02 
10.  58 

Feet. 

Pounds. 

Feet. 

Pounds. 

7 

11 

15.38 
15.  75 
18.  04 

19.38 
23.  88 
21.  88 

9. 81 
11. 23 
11.10 
10.  97 
9.  91 
9.  72 

6.13 

6.50 

io’is 

14.63 

12. 63 

10. 20 
11.  54 

ii.  62 

10.09 
10.  53 

2. 13 
2.  50 
4.79 

6. 13 
10.  63 

8.  63 

7.  06 

14. 00 
11.48 
13.  06 

8.  00 

11.01 

12 

15 

18 

22 

30 

Mean 

10. 46 

11. 11 

11. 40 

10.  77 

This  table  shows  that  in  the  silo  under  experiment  the  pressure  increased  at  an 
approximately  constant  rate  of  about  11  pounds  for  every  foot  in  depth  of  silage. 
There  are  considerable  variations  shown  in  the  table  it  is  true,  but  from  the  char- 
acter of  the  silage,  its  heating  and  settling,  and  the  necessarily  only  approximately 
exact  method  of  measurement  of  the  actual  pressures,  the  variations  as  a rule  are 
not  larger  than  should  be  anticipated.  * * * 

The  corn  cut  into  the  silo  was  partly  flint  and  partly  one  of  the  smaller  varieties 
of  dent,  all  of  it  being  well  advanced  toward  maturity  and  the  lower  leaves  often 
dry  or  wilted  on  account  of  the  drouth.  The  field-cutting  occurred  no  faster  than 
the  corn  was  put  into  the  silo,  all  of  it  being  cut  into  sections  from  1 to  1.5  inches  long. 

The  results  here  reported  are  much  larger  than  those  obtained  by  Prof.  Shelton  as 
reported  in  the  First  Annual  Report  of  the  Kansas  Experiment  Station,  his  average 
being  only  3.59  pounds  for  each  foot  in  depth  of  silage,  as  compared  with  10.94  pounds 
in  these  trials.  * * * Practical  experience  proves  beyond  a doubt  that  the  pres- 

sures are  greater  than  those  indicated  by  Prof.  Shelton’s  results,  and  I see  no  way 
of  avoiding  the  conclusion  that,  in  the  case  here  reported,  the  pressures  were  as 
great  as  the  tables  presented  indicate,  and  I believe  they  will  be  found  close  to  the 
truth  for  most  cases. 

Size  and  distance  apart  of  studding  in  rectangular  silos  (pp.  259-264).— 
A formula  by  Prof.  0.  B.  Wing  for  calculating  the  safe  pressure  and 
amount  of  bending  of  studding  in  the  walls  of  rectangular  silos  is 
given  and  explained  iu  detail.  It  is  based  on  the  assumption  that  the 
pressure  of  the  silage  increases  in  proportion  to  the  depth,  as  observa- 
tions seem  to  indicate.  From  this  formula  the  following  calculations 
were  made  : 
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Table  showing  for  each  stud  in  rectangular  silos  the  computed  safe  pressure , the  com- 
puted actual  pressure  at  time  of  filling  in  full  silos  of  different  depths,  with  studding 
different  distances  apart,  and  the  maximum  amount  of  bending  in  each  case,  where  ivhite 
pine  is  used. 


Depth  of 
silo. 


Size  of 
stud- 
ding;. 


Safe 

total 

pres- 

sure. 


Computed  pressure  per  stud  and  amount  of  bending. 


Distances  between  studding. 


12  inches. 


Total 

pressure. 


Bend- 

ing. 


16  inches. 


Total 

pressure. 


Bend- 

ing. 


18  inches. 


Total 

pressure 


Bend- 

ing. 


24  inches. 


Total 

pressure. 


Bend- 

ing. 


Inches. 


2X  8 
2X10 
2X  8 
2X10 
2X12 
2X10 
2X12 
2X10 
2X12 
2X12 


Pounds. 
1,733 
2, 708 
1,541 
2,408 
3,467 
2, 167 
3, 120 
1,970 
2,  836 
2,  600 


Pounds. 
| 1,408  | 

1,  782 


2,  200  j 

2,  662  | 
3, 168  * 


Inches. 
1.  00 

0.  52 

1.  83 
0.  94 
0.  54 
1.58 
0.  92 

2.  55 
1.48 
2.  28 


Pounds. 
\ 1,  877  ^ 

2,  376 1 

2,  933  £ 

3,  549  | 

4,  224  * 


Inches. 


0. 69 


1.  25 
0.  72 
2.11 
1.22 


1.97 


Inches. 


0. 78 


Pounds. 

I 2,  816  f 


1.04 


1.40 

0.81 


1.  37 


3,  564  < 

i 

4,  400 ! 

5,  324  ' 

6,  336  ' 


1.08 
1.  83 


Distances  between  studding. 


I 


26 

28 

30 


2X10 

2X12 

2X12 

2X12 


1,667 
2,  400 
2,  229 
2,  080 


6 inches. 

8 inches. 

9 inches. 

10  inches. 

j 1,  859  | 

2, 156  ( 
2,475 

2.  94 
1.  70 

2. 47 

3.48 

| 2,  479  ^ 

2,  875 
3,300 

^ 2,  789  ^ 

3,  234  ( 
3,  713 

^ 3,  098^ 

5 3,593^ 
4, 125 

2.  27 
3.29 

2.  55 

2. 83 

The  pressures  given  in  the  two  preceding  tables  and  the  amount  of  bending  in 
the  last  table  should  be  understood  as  applying  most  closely  to  the  studs  nearest 
the  centers  of  the  sides  of  rectangular  silos,  for  in  this  type  of  structure  the  pressure 
must  diminish  in  some  undetermined  ratio  toward  the  corners,  where  it  becomes 
smallest.  In  round  silos  all  vertical  strips,  of  unit  width,  sustain  uniform  pres- 
sures, and  in  the  octagonal  types  there  is  a closer  approximation  to  this  condition  than 
in  the  rectangular. 

Action  of  silage  paces  on  different  varieties  of  hydraulic  cement  (pp. 
266-268). 

It  was  learned  through  a careful  examination  of  thirty-nine  silos  in  which  some  va- 
riety of  cement  or  common  lime  mortar  had  been  used,  that  such  linings  are  softened 
by  the  silage  juices.  To  procure  further  evidence  as  to  the  effect  of  the  acids  found 
in  silage  upon  known  varieties  of  cement  when  made  up  with  different  proportions  of 
sand,  6 varieties  were  procured  upon  the  market  for  trial  and  each  made  up  with  sand 
in  two  proportions,  one  third  cement  and  two  thirds  sand,  and  two  fifths  cement  and 
three  fifths  sand. 

The  cement  was  applied  to  the  four  sides  of  pieces  2 by  4 studding  3 feet  long,  which 
had  previously  been  covered  with  lath  as  for  ordinary  plastering.  After  standing 
twenty  days  to  season,  and  after  receiving  a coat  of  whitewash  made  of  the  respective 
varieties  of  pure  cement,  to  close  up  season  checks,  the  two  samples  of  each  variety 
were  placed  together  in  barrels  of  water  containing  0.0356  per  cent  of  lactic  acid  and 
1.972  per  cent  of  acetic  acid.  The  samples  being  3 feet  long,  the  upper  18  inches  of 
each  sample  was  outside  of  the  solution  and  served  as  a basis  of  comparison  of  the 
extent  of  softening  by  the  acid. 

The  samples  remained  in  the  acid  solution  twentyr-four  days  and  the  relative  de- 
gree of  action  of  the  acids  was  determined  by  securing  a piece  of  steel  ^ inch  thick 
and  i inch  wide  in  the  jaws  of  a heavy  wrench,  by  which  it  could  be  moved  to 
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and  fro  over  the  surface  of  the  cements  under  a constant  and  known  weight.  The 
end  of  the  piece  of  steel  was  filed  square,  held  vertical  to  the  surface  of  the  cement, 
and  moved  to  and  fro  twenty  times  in  the  same  place  under  a pressure  of  2 pounds, 
cutting  a groove  £ of  an  inch  wide.  Four  trials  were  made  upon  the  portion  of  each 
sample  which  had  been  in  the  acid  and  one  upon  the  portion  outside,  the  results  of 
which  are  given  below : 

Table  showing  the  amount  of  softening  of  different  varieties  of  cement  in  water  containing 

acetic  and  lactic  acid. 


Kinds  of  cement. 

One  third  cement,  two  thirds  sand. 

Two  fifths  cement,  three  fifths  sand. 

1 

2 

3 

4 

Aver- 

age. 

1 

2 

3 

4 

Aver- 

age. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Portland 

0.  061 

0.  057 

0.  051 

0.  039 

0.  052 

0.  020 

0.  046 

0.  048 

0.  038 

0.  038 

Akron 

0.  053 

0. 118 

0.  055 

0.051 

0.  069 

0.  059 

0.  049 

0.  049 

0.  058 

0.  054 

Louisville 

0.  298 

0.  284 

0. 198 

0.  291 

0.  268 (?) 

0.  052 

0.  052 

0.  086 

0.  055 

0.  061 

Utica 

0. 152 

0. 138 

0. 110 

0. 110 

0. 128 

0.  056 

0.  068 

0.  076 

0.  081 

0.  070 

Bulfalo 

0. 177 

0.  240 

0.  202 

0. 160 

0. 195 

0.073 

0.  670 

0.110 

0.115 

0.  092 

Milwaukee 

0. 175 

0.  206 

0.  207 

0. 167 

0. 189 

0. 138 

0. 109 

0.  072 

0.  081 

0. 100 

An  accident  happened  to  one  of  the  Louisville  samples  by  which  the  cement  was 
broken  from  the  end  so  as  to  allow  the  acid  to  enter  along  the  wood  and  act  upon 
both  sides  of  the  cement,  and  to  this  is  due  the  excessive  softening  in  this  case. 
There  was  practically  no  abrasion  of  the  surface  of  the  cements  by  the  tool  where 
the  acids  had  not  come  in  contact  with  them,  and  hence  the  relative  depths  to  which 
the  tool  cut  shows  the  relative  resistance  of  the  several  varieties  of  cement  to  the 
action  of  the  acids.  It  will  be  seen  that  the  Portland  cement  had  softened  to  the 
smallest  depth,  while  the  Buffalo  and  Milwaukee  had  suffered  most.  It  will  also  be 
seen  that  in  every  case  the  samples  containing  the  least  sand  resisted  the  acid  most 
thoroughly,  the  mean  depths  being  0.127  inch  where  the  proportion  was  1 of  cement 
to  2 of  sand  and  0.069  inch  where  it  was  2 of  cement  to  3 of  sand,  or  only  about  half 
as  great.  It  is  evident  from  these  results  that  a rich  mortar  should  be  used  in  the 
silo  and  that  a coat  of  pure  cement  whitewash  must  afford  a marked  protection 
against  the  acids. 

Samples  of  Adamant  and  Acme  cement  have  also  been  tested  as  to  the  effect  of 
acetic  acid  upon  them.  It  was  found  that  both  varieties  are  much  more  permeable 
to  water  than  the  hydraulic  cements  are,  and  that  the  adamant  became  very  soft  in 
thirty-eight  days  in  a 2 per  cent  solution  of  the  acid.  The  Acme  cement  is  acted 
upon  by  the  acid  to  some  extent,  but  less  than  the  Portland.  On  account  of  its 
being  more  permeable  to  water  than  the  hydraulic  cements,  I hesitate  to  recommend 
its  use  in  silos  in  their  stead,  although  a practical  test  may  show  it  superior  to  them. 

Construction  of  a round  silo  (pp.  268-274). — Methods  of  construction 
of  a round  silo  with  and  without  a roof  are  described  in  greater  detail 
than  in  Bulletin  No.  28  of  the  station. 

Back  for  silage  corn  (pp.  274,  275). — A low-down  rack  used  at  the 
station  is  described  and  illustrated,  and  is  considered  more  economical 
to  use  than  a high  one. 

Amount  of  labor  required  to  put  corn  into  the  silo  (pp.  275-279). — The 
methods  of  filling  employed  at  five  different  silos  are  described.  The 
observations  are  summed  up  in  the  following  table: 
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Table  of  comparative  amounts  of  labor  required  in  filling  silos. 


Tons  per 
ten  hours 
labor. 

Power  used. 

Kind  of  corn. 

Distance 

hauled. 

No.  1 

2.  96 
2.  60 
2. 43 
2.  45 

Two-horse  tread  . 

B.  & W 

Short. 

Long. 

Medium. 

Short. 

No.  2 

Six-horse  sweep 

Elint  and  dent 

No.  3 

Engine 

B.  & W 

No.  4 

Eour-horse  sweep 

Large  dent 

Average 

2.  6 tons  per  ten  hours  with  corn  cut  in. 

2. 1 tons  per  ten  hours  with  corn  put  in  whole. 

One  case 

The  silo  and  silage  in  Indiana,  C.  S.  Plumb  ( Indiana  Sta.  Bui.  Wo. 
40$mtne,  1892 , pp.  65-81). — With  a view  to  increasing  the  use  of  silage 
m Indiana  general  information  is  given  regardingthe  construction  and 
cost  of  silos;  the  choice,  culture,  and  storing  of  crops  used  for  silage; 
and  the  cost  and  feeding  value  of  silage.  The  author  estimates  that  a 
wooden  silo  with  a capacity  of  100  tons  can  be  built  under  cover  in  a 
barn  in  Indiana  for  $183,  and  that  the  culture  and  storing  of  silage  will 
cost  about  $1.50  per  ton.  A feeding  experiment  is  briefly  reported  with 
eight  steers,  four  being  fed  on  corn  silage  and  four  on  clover  hay,  during 
forty-two  days.  The  animals  fed  on  silage  made  a larger  gain  in  live 
weight  at  less  cost,  and  were  sold  at  a somewhat  greater  profit  than 
those  fed  on  clover  hay.  The  results  of  feeding  experiments  at  other  sta- 
tions are  briefly  summarized,  together  with  reports  from  a number  of 
persons  in  Indiana  who  have  been  successful  in  the  use  of  silage.  A 
list  of  publications  on  silage  is  also  given. 


HORTICULTURE, 

A.  C.  True,  Editor. 

Test  of  some  Japanese  beans,  C.  0.  Geobg-eson,  F.  G.  Bubtis, 
and  W.  Shelton  (Kansas  Sta.  Bui.  Wo.  32 , Dec.,  1891 , pp.  233-238 ). — 
“Two  species  of  Japanese  beans  have  been  grown  here  at  the  station 
for  two  years  past.  These  are  the  soja  bean  (Glycine  hispida ),  and  the 
adzuki — the  rnungo — of  India  (Phaseolus  radiatus).  Both  of  them  have 
given  promise  of  much  usefulness  in  this  country.  They  have  b^en 
subjected  to  severe  tests  concerning  their  endurance  of  this  climate, 
and  have  come  out  triumphantly.” 

Notes  are  given  on  the  growth  at  the  station  of  eda-mame,  yellow 
soja  bean,  yamagata  clia-daidzu,  kiyusuke  daidzu,  and  the  white- 
podded  and  black-podded  adzuki,  with  illustrations  of  2 varieties  of 
sojabeans  and  the  white-podded  adzuki,  and  an  analysis  of  parts  of  the 
soja  bean  plant  made  in  Japan.  The  4 varieties  of  soja  beans  tested 
u are  early  enough  to  be  depended  upon  to  mature  seed  in  this  latitude 
every  year;  several  others  have  been  tried,  but  rejected  because  too 
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late  in  maturing.”  Tlie  adzuki  was  found  to  be  “a  very  good  bean  for 
cooking  purposes.”  The  following  directions  are  given  for  raising  the 
plants : 

Soja  beans. — Do  not  plant  before  tlie  ground  is  warm;  in  Kansas,  from  the  middle  to 
the  end  of  May.  Plant  in  rows  30  inches  (or  on  low,  rich  ground,  3 feet)  apart,  and 
drop  the  beans  with  a drill  about  2 inches  apart  in  the  row.  Keep  them  free  of  weeds 
and  give  shallow  culture  whenever  the  ground  begins  to  form  a crust  after  a rain, 
but  do  not  work  them  while  the  leaves  are  wet  whether  from  dew  or  rain.  Cut  the 
plants  with  a scythe  or  mower  when  the  beans  begin  to  ripen;  let  them  cure  in  small, 
high  piles,  and  thresh  when  dry.  If  allowed  to  get  too  ripe  before  they  are  harvested 
or  if  left  long  in  the  field  after  they  are  cut,  exposed  to  alternating  showers  and  sun- 
shine, the  pods  will  burst  open  and  the  beans  waste. 

Adzuki  beans  should  be  grown  in  rows  3 feet  apart  and  the  beans  dropped  about  an 
inch  apart  in  the  row  and  covered  1 inch  deep.  They  should  be  cut  before  they  are 
dead  ripe,  cured  in  small  bunches,  and  housed  as  soon  as  possible.  Careful  handling 
is  necessary  to  avoid  waste.  It  was  found  that  the  beans  are  too  brittle  to  be  threshed 
on  the  machine,  nearly  all  being  broken,  but  they  are  very  easily  beaten  out  with 
sticks. 

A breeding  experiment  with  tomatoes,  E.  S.  Goff  ( Wisconsin 
Sta.  Report  for  1891,  pp.  152-159 , figs.  3). 

Synopsis. — Experiments  with  Cook  Favorite  tomatoes  grown  from  seed  from  mature 
and  immature  fruits  through  six  generations  indicated  that  the  use  of  immature 
seed  reduces  the  growth  of  the  plant,  increases  its  prolificacy,  and  promotes 
early  maturity. 

For  six  seasons  (1883-’89)  one  strain  of  Cook  Favorite  tomatoes  lias 
been  grown  from  mature  seeds  and  another  strain  of  the  same  variety 
from  seeds  u taken  from  fruits  that  had  not  commenced  to  change  color 
toward  ripeness.” 

The  foliage  and  stems  of  ten  plants  grown  from  the  ripe  seed  the  past  season, 
from  which  the  fruit  had  all  been  picked,  weighed  on  September  21  149  pounds, 
while  the  same  number  from  the  immature  seed  weighed  but  65£  pounds.  These  ten 
plants  from  the  ripe  seed  had  matured  up  to  September  19  1,298  fruits,  weighing 
57,127.2  grams,  while  the  ten  plants  from  the  unripe  seed  had  matured  at  the  same 
time  2,519  fruits,  weighing  102,376.6  grams.  * * * The  use  of  immature  seed 

has  clearly  tended  to  promote  early  maturity,  though  the  degree  to  which  this  in- 
fluence has  been  manifest  has  not  been  uniform  in  different  seasons.  The  first  season 
(1884)  the  plants  from  unripe  seed  matured  their  first  fruit  twenty  days  in  advance 
of  those  from  the  ripe  seed,  and  they  had  matured  ten  fruits  ten  days  in  advance  of 
the  latter.*  In  1885  the  two  strains  ripened  their  first  fruits  on  the  same  day,  though 
the  one  from  unripe  seed  matured  ten  fruits  seven  days  in  advance  of  the  other,  f 
In  1886  and  in  1889  the  dates  of  first  maturity  were  not  noted.  In  1890  the  strain 
from  immature  seed  ripened  its  first  fruit  eight  days  and  1891  at  least  fourteen  days 
in  advance  of  the  other.  Dr.  J.  C.  Arthur,  who  grew  the  two  strains  at  the  Indiana 
Station  in  1890,  secured  an  earliness  of  three  weeks  from  the  immature  seed.  It  thus 
appears  that  in  the  five  trials  in  which  the  dates  of  first  maturity  were  noted  the 
strain  from  unripe  seed  gave  its  first  ripe  fruit  on  the  average  12.6  days  earlier  than 
the  other  strain. 

The  size  of  the  fruits  has  been  reduced  slightly  with  the  use  of  immature  seed. 
Thus  the  fruits  from  the  unripe  seed  averaged  in  weight  40.64  grams,  while  those 
from  the  mature  fruits  averaged  44.01  grams. 


*New  York  State  Station  Report  for  1884,  p.  224. 
t Ibid,  1885,  p.  209. 
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The  firmness  of  the  fruit  from  the  immature  seed  has  been  somewhat  less  than  that 
from  the  ripe  seed,  the  rind  being  slightly  thinner.  A somewhat  greater  tendency 
to  ripen  unevenly  has  also  been  manifest,  the  fruit  often  being  found  slightly  green 
at  the  center  when  appearing  quite  ripe  externally. 

In  keeping  quality,  the  fruit  from  the  immature  seed  has  generally  been  inferior 
to  that  from  the  ripe  seed,  but  the  past  season  this  difference  scarcely  appeared, 
both  strains  having  kept  remarkably  well  when  picked  from  the  plant.  The  fruit 
from  the  immature  seed  was,  however,  rather  more  subject  to  decay  when  left  on  the 
vines,  and  has  always  shown  a greater  tendency  to  crack  after  rain. 

The  form  of  the  fruit  has  been  very  perceptibly  affected,  being  rendered  more  ob- 
late. Thus  in  forty  typical  fruits  from  the  ripe  seed  measured  the  past  season,  the 
axial  diameter  was  to  the  transverse  diameter  as  1 to  1.125,  while  in  the  same  num- 
ber from  the  unripe  seed  it  was  as  1 to  1,313.  Similar  differences  were  noted  in 
previous  years.  The  number  of  cells  appears  to  have  been  affected.  The  forty  typ- 
ical fruits  noted  above  from  the  ripe  seed  contained  a total  of  97  cells,  Avhile  those 
from  the  unripe  seed  contained  a total  of  128  cells.  A similar  difference  was  noted 
by  Dr.  Arthur  in  1890. 

The  tendency  of  the  fruit  to  grow  double  has  increased  with  the  use  of  immature 
seed.  In  the  yield  of  ten  plants  from  the  mature  seed,  only  per  cent  of  the  fruit 
that  ripened  between  August  17  and  September  19  were  double,  while  in  that  of 
the  same  number  from  the  immature  seed  8 per  cent  were  double.  Similar  dif- 
ferences have  been  noted  in  previous  years. 

The  proportion  of  seed  to  the  weight  of  the  fruit  appears  to  have  been  affected. 
Five  typical  fruits  from  mature  seed  contained  2.64  seeds  per  gram  of  fruit,  while 
six  typical  fruits  from  the  unripe  seed  contained  3.35  seeds  per  gram. 

The  weight  of  the  seed  appears  to  have  slightly  increased  with  the  use  of  imma- 
ture seed.  The  seeds  from  the  five  typical  fruits  noted  above  from  the  plants  from 
ripe  seed  weighed  2.743  grams  per  thousand,  while  those  from  the  six  fruits  from 
unripe  seed  weighed  2.804  grams  per  thousand.  Another  sample  of  seed  from  the 
mature  seed  strain  weighed  2.323  grams  per  thousand,  and  a second  from  the  unripe 
seed  strain  weighed  2.787  grams  per  thousand.  It  should  be  remembered  that  these 
seeds  were  all  from  mature  fruits. 

The  posture  of  the  plant  seems  to  have  been  rendered  more  decumbent  by  the  use 
of  immature  seed,  a fact  noticeable  throughout  the  experiment. 

The  aspect  of  the  foliage  has  been  affected  in  a conspicuous  manner:  The  shade 
of  color  has  been  uniformly  lighter  in  the  plants  from  unripe  seed  and  the  tendency 
to  blight  has  been  noticeably  greater  in  this  strain.  The  surface  of  the  leaflets  has 
also  assumed  a much  more  blistered  appearance  in  the  plants  from  immature  seed 
than  in  those  from  ripe  seed. 

The  germinative  power  of  the  unripe  seed  has  been  uniformly  very  low.  In  1884 
seed  from  a very  immature  fruit  vegetated  but  2 per  cent,  while  seed  from  a ripe 
fruit  in  the  same  trial  vegetated  96  per  cent.  The  immature  seed  planted  in  the 
spring  of  1891,  tested  in  the  Geneva  apparatus,  showed  a germination  of  31  per  cent, 
while  the  ripe  seed  germinated  99.5  per  cent.  In  three  trials  the  weight  of  the 
immature  seed  was  found  to  be  somewhat  less  than  that  of  mature  seed.  This  was 
true  whether  the  mature  seed  came  from  a plant  grown  from  ripe  or  unripe  seed. 

The  percentages  of  water  and  of  ash  contained  in  the  plants  appear  to  have  been 
affected,  a decrease  in  the  water  content,  and  a corresponding  increase  of  ash  having 
been  found  in  the  plants  from  the  unripe  seed.  * * * 

In  the  fall  of  1883  a single  plant  in  a row  of  the  Little  Gem  tomato,  a variety  bear- 
ing a considerable  resemblance  to  Cook  Favorite,  was  observed  to  be  much  more 
feeble  in  growth  and  to  have  a larger  percentage  of  decayed  fruits  than  any  other 
plant  in  the  row.  * * * 

In  the  hope  of  finding  a clew  to  the  cause  of  this  feebleness,  seeds  were  taken  from 
some  of  the  sound  fruits  from  the  feeble,  plant  and  also  from  one  of  the  other  plants 
that  was  apparently  in  perfect  health.  The  two  samples  of  seeds  were  planted  the 
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following  spring,  and  the  two  strains  have  been  continued  as  in  the  preceding  ex- 
periment, with  the  exception  that  after  the  first  two  seasons  the  seeds  of  the  feeble 
strain  were  taken  from  decayed  instead  of  from  sound  fruits.  * * * 

The  feebleness  appeared  to  increase  during  the  first  three  plantings,  but  this  ash 
not  been  true  of  later  plantings.  What  is  more  to  the  present  purpose,  the  changes 
noted  in  the  preceding  experiment  as  accompanying  the  use  of  immature  seed  have 
been  almost  exactly  duplicated  in  this  instance. 

Sweet  com,  thickness  of  planting,  G.  W.  McCluer  ( Illinois  Sta. 
Bui.  No.  21,  May , 1892 , pp.  101 , 102). — Notes  and  tabulated  data  on  an 
experiment  in  winch  Cory,  Burlington,  and  Koslyn  Hybrid  were  planted 
in  hills  in  rows  44  inches  apart,  at  distances  of  from  12  to  36  inches  in 
the  row.  A bacterial  disease  materially  reduced  the  crop.  In  general 
the  yield  decreased  as  the  distance  between  the  hills  was  increased. 

Analyses  of  California  prunes,  apricots,  and  peaches,  G.  E. 
Colby  and  H.  P.  Dyer  ( California  Bui.  No.  97,  May  31,  1882,  pp.  8). 

Synopsis- — Brief  descriptive  notes  and  tabulated  proximate  analyses  of  12  sam- 
ples of  fresh  and  1 of  dried  prunes,  7 of  apricots,  and  2 of  peaches,  with  ash 
analyses  of  French  prunes  and  Royal  apricots.  The  results  are  discussed  in 
some  detail.  The  work  reported  in  this  bulletin  is  in  continuation  of  that  on 
oranges  and  lemons  recorded  in  Bulletin  No.  93  of  the  station  (E.  S.  R.,  vol. 
iii,  p.  78). 

The  varieties  included  in  the  samples  analyzed  were  as  follows: 
Prunes — Prune  d’Agen,  French,  Wangenheim,  Bobe  de  Sergent,  Fel- 
lenberg,  Hungarian,  Bulgarian,  German,  Datte  d’Hongrie,  and  St.  Cath- 
erine; apricots — Hemskirk,  Blenheim,  Boyal,  Peach,  Moorpark,  and 
Pringle  (?);  peaches — Orange  Cling  and  Lemon  Cling. 

The  general  results  of  the  analyses  were  as  follows : 


Proximate  analyses  of  prunes,  apricots,  and  peaches. 


Analyses. 

Peaches. 

Apri- 

cots. 

Dried 

prunes, 

Prune 

d’Agen. 

Orange 

Cling. 

Lemon 

Cling. 

Prunes. 

PHYSICAL  ANALYSIS. 

Average 

Average 

Average  weight 

grams . . 

153. 50 

215.  50 

27. 100 

66. 100 

10. 00 

Number 

3. 10 

2.20 

20.  500 

7.300 

48.  00 

Flesh 

per  cent . . 

93.90 

93.  70 

94.  550 

94.  200 

90.  00 

Pits 

do.... 

6. 10 

6.  30 

5. 450 

5.  800 

10.00 

FLESH. 

Juice,  pressed 

do. 

79. 10 

76.  20 

73.  300 

87.  300 

Pulp,  pressed 

do. 

20.  90 

23.  80 

26.  700 

12.  700 

JUICE. 

Total  sugar  by  copper  (inversion)  . . 

do 

20.  00 

14.  00 

16.  700 

13. 340 

Acid,  in  terms  of  sulphuric  (S03)  . . . 

do 

0. 17 

0.  32 

0.  430 

0.  630 

0.62 

SUGAR. 

47. 25 

In  fresh  flesh 

do 

16.  00 

10.  SO 

12.  300 

11.  560 

In  fresh  fruit 

do 

15.  00 

10.  00 

11.  650 

10.  760 

NITROGEN. 

In  whole  fresh  fruit  . - . 

do. 

0.148 

0.  229 

In  fresh  flesh 

do. 

0. 122 

0. 190 

In  fresh  pits 

do 

0.  628 

0.  871 

Albuminoids  in  whole 

fresh  fruit 

(equivalent 

to  nitrogen) 

do... 

0.928 

I 1. 427 

3.  00 
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Proximate  analyses  of  prunes,  apricots,  and  peaches — Continued. 


Peaches. 

Prunes. 

Apri- 

cots. 

Dried 

prunes. 

Prune 

d’Agen. 

Analyses. 

Orange 

Cling. 

Lemon 

Cling. 

In  whole  fresh  fruit 

ASH  (PUKE). 

0.  62 

0. 44 

Average 
0.  403  1 

Average 
1 0. 516 

1.  65 

In  fresh  flesh 

clo.... 

0.  305 

0.  504 

Tn  froah  -nit. a 

0.  526 

0.  703 

GENERAL  PROXIMATE  ANALYSIS. 

W otor  

78.50 

86.  50 

81.  290 

85. 570 

28. 00 

Organic  matter  ....... 

20.88 

13.  06  j 

18.310 

13.  910 

70. 35 

A sh ................... 

do.... 

0.62 

0.44 

0.400 

0.  520 

1.65 

'Ta+qI  

100.00 

100.00 

100.  000 

100.  000 

100.  00 

Ash  analyses  of  prunes  and  apricots. 


French  prunes. 

Eoyal  apricots. 

Whole 

fruit. 

Flesh. 

Pits. 

Whole 

fruit. 

Flesh. 

Pits. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Pure  ash 

0. 442 

0. 434 

0. 582 

0.  550 

0.542 

0. 681 

Composition  of  pure  ash : 

Potash 

j 65. 920 

69. 500 

24. 010 

54. 880 

58.  890 

10.  950 

Soda 

j 3. 180 

3. 070 

4. 530 

10.570  j 

11.  200 

3.450 

Lime 

3.  240 

3.010 

6.  040 

3.  520 

3.240 

6. 750 

Magnesia 

6.160 

5.  330 

16.  260 

3.  850 

3.310 

11.  580 

Peroxide  of  iron 

| 0. 850 

0.  830 

1.140 

1.  710 

0.  770 

12.  390 

Oxide  of  maganese 

0. 310 

0. 170 

1.900 

0. 310 

0.  090 

1. 650 

Phosporic  acid 

13. 190 

11.  580 

32.  980 

13. 860 

11.  200 

43.  760 

Sulphuric  acid 

2.370 

2. 130 

5.  400 

2.  950 

2.  750 

5.  380 

Silica 

4.560 

4.300 

7.  880 

7.  850 

8.  310 

2.  580 

Chlorine 

0. 190 

0.  200 

0. 220 

0.  600 

(J.  580 

0.  650 

Total 

99. 970 

100. 100 

100. 160 

100. 000 

100.  040 

100. 140 

Less  excess  of  oxygen  due  to  chlo- 
rine  

0.050 

0.  050 

0.  050 

0.150 

0. 140 

0.  400 

Total.. 

99.  920 

100.  050 

100. 110 

99.  850 

99. 900 

99.  740 

Proportion  of  pits  to  flesh,  prunes. — The  range  in  the  percentages  of  pits  is  from  3.7 
in  Hungarian  to  7.5  in  Rohe  de  Sergent,  5.5  per  cent  representing  the  general  aver- 
age, thus  leaving  about  seventeen  times  as  much  flesh  as  pits.  * * * 

Proportion  of  pits  to  flesh,  apricots. — Leaving  out  of  consideration  the  Pringle,  on 
account  of  its  small  size  and  relatively  slight  importance,  the  variation  of  pit  per- 
centages is  from  4. 14  per  cent  in  Hemskirk  to  6. 7 per  cent  in  Peach.  * * * The  aver- 

age pit  content  is  5.8  per  cent,  leaving  about  sixteen  times  more  flesh  than  pits.  * * * 
For  equal  weights  of  prunes  and  apricots  (whole  fresh  fruit)  the  consumer  receives 
nearly  the  same  amount  of  flesh  or  available  matter.  * * * 

Proportion  of  pits  to  flesh,  peaches. — Lemon  Cling  has  some  thirty-three  times  more 
flesh  than  pit ; Orange  Cling  shows  twenty-five  times  more  flesh. 

European  analyses  of  these  fruits  report  figures  which  do  not  differ  materially 
from  those  furnished  in  the  above  table;  the  average  pit  percentages  for  prunes  is 
5.4,  for  apricots  5.3,  and  for  peaches  6.1,  the  weights  for  whole  fruits  not  being  given 
in  the  analyses  at  hand. 

Proportion  of  juice  to  flesh,  prunes. — French  prune  has  the  largest  proportion  of  free 
juice,  namely,  87  per  cent — nearly  seven  eighths  of  the  flesh.  Robe  de  Sergent  falls 
but  slightly  below,  with  85  per  cent,  or  five  sixths  of  the  flesh.  The  driest  flesh  is 
that  of  St.  Catherine  (unripe  sample),  about  one  half  of  it  being  fiber;  a later  and 
fully  ripe  sample  of  the  same  name  approaches  closely  the  general  average  of  73  per 
cent,  or  nearly  three  fourths  the  flesh.  It  is  important  to  note  that  Hungarian, 
while  the  largest  fruit,  has  nearly  10  per  cent  less  juice  than  the  average  French 
prune,  i.  e.,  70  against  80  per  cent. 
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Proportion  of  juice  to  flesh,  apricots. — Tlie  relation  Let  ween  juice  and  fiber  in  the 
flesh  is  quite  constant,  as  none  of  the  figures  obtained  differ  more  than  5 per  cent 
from  the  general  average  (87.3  per  cent),  the  juice  amounting  to  seven  eighths  of  the 
flesh,  Royal,  Peach,  and  Moorpark  varieties  showing  the  highest  proportion  of  juice 
(90  per  cent),  and  Hemskirk  (not  fully  ripe)  the  lowest  (82.3  per  cent). 

The  average  flesh  of  the  apricots  from  this  showing  is  apparently  more  juicy  than 
that  of  the  prunes,  in  the  ratio  of  7 to  6. 

Sugar  content  of  the  juice,  flesh,  and  fruit,  prunes. — By  far  the  highest  sugar  per- 
centages are  found  in  the  ripe,  soft,  and  juicy  French  prunes  of  the  various  locali- 
ties; the  somewhat  harder  varieties,  Wangenheim,  Robe  de  Sergent,  Fellenberg, 
Bulgarian,  German,  and  Datte  d7  Hongrie,  yielding  on  the  average  6 per  cent  less 
sugar.  Although  there  is  a difference  of  one  month  in  the  picking  (September  28  to 
August  26)  of  the  French  prunes  from  Mountain  Yiew  and  San  Jos6,  yet  for  the  flesh 
and  fruit  the  sugar  content  is  nearly  identical— 18.6  per  cent  for  flesh  and  17.6  per 
cent  for  the  entire  fruit,  fresh.  St.  Catherine  (ripe)  with  22  per  cent  of  sugar  in  its 
juice,  compares  well  with  the  sugar  percentage  (average  22.6  per  cent)  in  the  juice 
of  French  prunes ; referring  these  figures  to  the  flesh  and  fruit,  those  for  the  St. 
Catherine  are  some  2.5  per  cent  less  on  the  average.  In  connection  with  the  St. 
Catherine  it  is  interesting  to  note  the  wide  difference,  fully  6.5  per  cent,  in  the  sugar 
found  in  the  sample  not  fully  ripe  and  in  that  fully  ripe,  picked  over  three  weeks 
apart. 

Among  the  other  (or  firm-fleshed)  prunes  the  widest  differences  in  sugar  percent- 
ages is  3.8  Datte  d7  Hongrie  showing  12.44  per  cent  and  Wangenheim  8.8  per  cent 
for  the  whole  fruit.  A sample  of  dried  French  prunes  ready  for  consumption  yields 
47.25  per  cent  of  sugar.  This  latter  figure  is  a little  over  four  times  larger  than  the 
general  average  of  sugar  in  whole  fruit  of  the  fresh  prunes. 

Sugar  content  of  the  juice,  flesh,  and  fruit,  apricots. — Both  the  early  (picked  in  June) 
and  later  varieties  (picked  in  August),  with  the  exception  of  the  (not  fully  ripe) 
Hemskirk,  show  a remarkably  close  resemblance  to  each  other  in  regard  to  sugar 
content,  the  Royal  with  15.06  per  cent  and  Peach  with  15.72,  the  highest  in  sugar 
showing  but  about  2 per  cent  more  than  the  general  average,  13.34per  cent  for  the  juice. 
Taking  the  general  averages  of  sugar  in  the  juice  of  primes  and  apricots 
we  find  that  the  prunes  stand  a trifle  over  3 per  cent  the  higher;  for  the 
flesh  and  for  the  whole  fruit  the  difference  is  considerably  less,  viz,  about  1 per 
cent.  Apricots  then,  according  to  these  determinations,  range  much  lower  in  sugar 
(6  per  cent)  than  the  Prune  d’Agen,  the  difference  being  nearly  the  same  as  already 
noted  above  for  the  harder  prunes. 

European  reports  of  these  fruits  show  that  the  juice  of  prunes  contains,  on  the 
average,  6.15  per  cent  sugar,  apricots  4.69  per  cent  (one  case  is  reported  of  a small 
variety  of  apricots  with  16.5  per  cent  sugar),  and  for  peaches  4.48  per  cent,  these 
figures  being  from  two  and  a half  to  three  times  less  than  those  herein  presented  for 
these  fruits  as  grown  in  central  California.  There  seems  thus  to  be  good  cause  for 
the  preference  they  have  so  quickly  attained  in  the  market. 

By  reference  to  the  small  table  following  the  relations  to  each  other  of  the  average 
sugar  and  acid  contents  of  some  California  fruits  will  readily  be  seen.  For  conven- 
ience of  comparison  the  acid  is  expressed  in  terms  of  sulphuric  acid  (S03). 


Acid. 

Sugar  in — 

Juice. 

Flesh. 

Whole 

fruit. 

Apricots  from  Niles 

Per  ct. 
0. 63 
0.43 
0.  25 
0.  50 
1.34 
0.  24 

Per  ct. 
13.34 
16.  70 
22.  60 
24.  00 
9.65 
17. 00 

Per  ct. 
11. 56 

12.  30 
18.  33 
23.00 

6.  20 

13.  40 

Per  ct. 
10. 76 
11.  65 
16.  91 
20.  70 
4.70 
12. 50 

Prunes  from  Niles,  San  Jos6,  and  Mountain  View 

French  prunes,  from  Niles,  San  Jose,  and  Mountain  View 

Grapes  from  various  localities 

Oranges  from  various  localities 

Peaches  from  Anderson,  Shasta  County,  and  Chico 
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Acid  in  the  juice,  prunes. — The  maximum,  nearly  1 per  cent,  is  in  the  Hungarian; 
the  minimum,  0.23  per  cent,  in  the  Prune  d’Agen,  No.  X;  the  average,  0.43  per  cent, 
being  almost  twice  the  minimum. 

Acid  in  the  juice,  apricots. — While  the  acids  differ  from  0.5  per  cent  to  0.8  per  cent 
they  do  not  show  as  great  a diversity  as  the  prunes  in  this  respect.  In  both  fruits 
it  appears  that  low  acids  are  combined  With  high  sugars.  European  analyses,  which 
report  the  acid  in  terms  of  malic,,  when  corrected  for  sulphuric,  give  for  prunes  0.51 
per  cent,  apricots  0.7  per  cent,  and  peaches  0.55  per  cent,  which  do  not  differ  much, 
except  for  peaches,  from  those  we  report. 

Nutritive  values,  nitrogen  content. — As  heretofore  set  forth  in  Bulletin  No.  93  [E.  S.  R, 
vol.  n,  p.  78],  the  California  orange  with  1.2  per  cent  albuminoids,  while  lower 
in  these  ingredients  than  the  Sicilian  (1.73  per  cent  albuminoids),  was  rated  the  first 
in  this  respect  among  our  fruits.  In  so  far  as  our  later  work  hears  in  this  direction 
we  must  accord  to  the  apricot  (edible  portion  alone)  an  equal  place,  albuminoids 
being  1.19  per  cent;  the  prune  (0.76per  cent  albuminoids)  takes  the  second  place;  leav- 
ing the  other  fruits,  grapes,  bananas,  apples,  and  pears  (from  European  data),  to  stand 
in  the  order  now  mentioned  till  we  find  opportunity  to  study  them.  The  apricot 
as  a whole  (pits  included)  shows  1.43  per  cent  albuminoids  or  0.23  per  cent  more 
than  the  orange. 

Among  the  prunes  the  highest  percentages  of  albuminoids  (0.94)  is  found  in  the 
flesh  of  German  and  the  ripe  St.  Catherine,  closely  followed  by  that  of  the  Prune 
d’Agen  with  0.86  per  cent ; the  lowest  of  the  series  being  the  Robe  de  Sergent,  with 
only  0.52  per  cent — about  0.2  per  cent  less  than  the  average  for  the  flesh  of  all  the 
prunes,  wdiieh  is  0.76  per  cent. 

The  flesh  of  the  apricots  shows  even  a greater  difference  in  albuminoids  than  the 
flesh  of  the  prunes,  being  quite  one  half  of  1 per  cent;  the  maximum,  1.37  per  cent 
albuminoids,  is  seen  in  the  Royal  and  the  Moorpark;  the  minimum,  0.84  per  cent,  in 
the  Peach  variety,  ranges  nearly  with  the  highest  albuminoid  content  in  the  prunes, 
0.94  per  cent. 

Apricots  grown  in  Europe  average  0.49  per  cent  albuminoids,  just  about  one  third 
as  much  as  the  Californian  (1.37).  European  prunes  (with  0.78  per  cent  albumi- 
noids), however,  are  more  nearly  like  the  Californian  (0.76  per  cent)  in  this  respect. 

With  this  portion  of  our  work  we  give  below  a summary  of  the  food  constituents 
of  some  of  our  dried  (cured)  commercial  French  prunes,  dried  apricots,  and  grapes: 


Dried  edible  portion  of— 


French 

prunes. 

Apricots. 

Grapes, 
Black 
Malvasia, 
‘ ‘ Grape 
Food.”* 

Apples 
(Euro- 
pean) . 

Water 

Per  cent. 
25.  20 
1.50 
2.70 

Per  cent. 
32.44 
1.  38 
3.  27 

Per  cent. 
34. 83 
1.16 
2. 94 
3. 70 
2. 17 
0.  56 
52.  50 

0. 85 

1.  29 

Per  cent. 
33. 00 
1.40 
1.70 
8.  30 
21.60 

Ash 

Albuminoids  (crude  protein) _ 

Crude  fiber 

Nitrogen-free  extract 

29.  67 

31.  81 

Eat 

Sugar  

40.  53 
0. 40 

29.59 

1.51 

32.  00 
2.  00 

Eree  acid,  calculated  as  sulphuric  (SO3) 

Tannin 

Total 

100.  00 

100.  00 

100.  00 

100.  00 

* Dried  and  ground  by  R.  E.  Wood,  Rutherford,  Napa  County,  California. 


Ash  composition  and  nitrogen  content. — Contrary  to  statements  in  our  previous  pub- 
lications (Bulletins  Nos.  88  and  93),  in  which,  according  to  European  data,  the  orange 
stands  second  (grapes  being  first)  among  fruits  in  the  quantity  of  mineral  matter 
withdrawn  from  the  soil,  we  find  that  weight  for  weight  the  apricot  has  the  second 
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place,  and  that  the  prune  and  the  orange  have  about  an  equal  right  to  the  third 
place,  thus  again  bringing  plainly  before  us  the  fact  that  we  can  not  safely  use 
European  results,  as  heretofore,  as  a basis  of  comparison  for  our  fruits. 

Upon  the  basis  of  the  preceding  table  of  this  publication  and  those  given  in  Bul- 
letin No.  93,  wehavepreparedthe  following  tabular  view  of  the  amounts,  in  pounds,  of 
soil  ingredients  extracted  by  the  different  fruit  crops,  that  will  have  to  be  replaced 
by  fertilization : 


Fruits. 


European : 

In  eacli  1, 000  pounds 


GRAPES. 


APRICOTS. 

European : 

In  each  1,  000  pounds 

Crop  of  30,000  pounds 

California : 

In  each  1, 000  pounds 

Crop  of  30,000  pounds 


European : 

In  each  1,000  pounds. 
Crop  of  30,000  pounds 
California : 

In  each  1,000  pounds. 
Crop  of  30,000  pounds 


European : 

In  each  1,000  pounds. 
Crop  of  20,000  pounds 
California : 

In  each  1,000  pounds. 
Crop  of  20,000  pounds 


ORANGES. 


Total  ash. 

Potash. 

Phos- 

phoric 

acid. 

Nitrogen. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

8.8 

5. 00 

1. 52 

1. 70 

4.  90 

0.  86 

147.  00 

25.  80 

5.16 
154.  80 

2. 16 
84.98 

0.  71 
21.  38 

2.  29 
68.  70 

6.3 
189.  00 

3.73 

111.90 

0.  95 
28.  53 

1.22 
36.  60 

4.03 
120.  90 

2.  653 
79.  700 

0.53 
15. 95 

1.48 
44. 40 

6.  07 
121.  40 

2.  78 
55.60 

0.  67 
13.  40 

2.  69 
53.  80 

4. 32 
86. 40 

2. 11 
42.  20 

0.  53 
10.  60 

1.83 
36.  60 

California  prunes  thus  appear  to  draw  much  less  upon  all  the  mineral  ingredients 
which  have  to  be  replaced  by  fertilization  than  the  European;  the  latter,  however, 
draw  much  more  lightly  than  the  former  upon  nitrogen.  Apricots,  both  of  Califor- 
nian and  European  growth,  stand,  in  total  amount,  about  equal  as  to  mineral  ingre- 
dients withdrawn;  as  to  nitrogen,  the  California  fruit  draws  2.5  times  as  much, 
showing  the  very  material  difference  in  the  relative  proportions  of  the  vital  silo 
ingredients  among  themselves. 

Potash. — In  the  ashes  of  prunes  and  apricots,  as  in  the  orange,  potash  is  seen  to  be 
the  leading  ingredient  (at  least  one  half  the  ash),  ranging  somewhat  higher  in  the 
two  former  fruits.  In  its  distribution  as  between  pits  and  flesh  the  greatest  differ- 
ence is  shown  by  the  European  prune.  For  apricots  we  have  no  foreign  data.  Al- 
though potash  constitutes  so  large  a portion  of  the  ash  of  these  fruits,  its  replenish- 
ment to  the  soil  will  be  delayed  long  beyond  the  addition  of  other  fertilizing  ingre- 
dients because  most  California  soils  are  naturally  so  well  stocked  with  it  that  avail- 
able potash  for  the  current  demand  will  in  many  cases  be  adequately  supplied  for 
many  years. 

Phosphoric  acid  is  not  so  heavily  drawn  upon,  nor  do  our  fruits  in  any  case  so  far 
quite  reach  the  same  demand  upon  the  soil  in  this  respect  as  the  European.  Its  dis- 
tribution between  pits  and  flesh  also  is  not  quite  so  variable  as  that  of  potash. 
Since  our  soils  usually  contain  a limited  supply  of  phosphoric  acid,  the  prune  and 
apricot,  as  well  as  the  orange  orchards,  will  require  phosphatie  fertilizers  first  when 
any  are  used. 

Nitrogen. — The  apricot  here  leads  in  its  demand  upon  the  soil  in  this  substance, 
closely  following  the  European  orange.  Averaging  the  nitrogen  withdrawn  by  the 
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prune  and  apricot,  we  obtain  a figure  but  slightly  greater  than  that  for  the  orange, 
emphasizing  for  those  fruits  the  same  necessity  of  early  replacement  of  nitrogen,  and 
partly  for  the  same  reason,  viz,  that  California  soils  are  usually  not  rich  in  their 
natural  supply  of  this  substance. 

Of  the  other  ash  ingredients  it  Avill  be  seen  that  lime  is  quite  constant,  although 
much  less  in  amount  (for  prunes)  than  European  standards  show.  Especially  is  this 
difference  seen  in  the  comparison  of  the  ash  analyses  of  the  flesh  and  pits.  In  the 
orange  ash  the  lime  content  far  exceeds  that  of  either  the  prune  or  apricot ; accord- 
ingly as  our  soils  generally  contain  plenty  of  lime  even  for  oranges,  we  would  rarely 
expect  to  fertilize  with  a view  to  its  replacement.  Soda  is  seen  to  be  much  higher 
here  than  in  European  analyses  of  the  ash  of  the  prune ; this  is  probably  explained 
by  the  fact  that  California  soils,  like  those  of  other  arid  regions,  contain  much  more 
soda  than  the  European. 

The  cultivated  native  plums  and  cherries,  L.  H.  Bailey  (New 
York  Cornell  Sta.  Bui.  No.  38 , June , 1892,  pp.  73 , figs.  14). 

Synopsis. — Classified  descriptions  of  140  named  varieties,  with  statements  regarding 
important  varieties,  methods  of  propagation,  and  insects  and  fungous  diseases 
attacking  plums.  Tabulated  data  are  given  regarding  the  home  and  market 
value,  date  of  ripening,  and  period  of  blooming  of  a number  of  these  varieties. 
There  are  also  descriptions  of  8 species  of  native  cherries,  special  attention  be- 
ing given  to  the  sand  and  dwarf  cherries. 

The  classification  of  native  plums  adopted  in  the  bulletin  is  as  fol- 
lows: 

Americana  group  ( Prunus  americana). — American  Eagle,  Beaty 
Choice,  Black  Hawk,  Brainerd,  Cheney,  Chippeway,  Cottrell,  Deep 
Creek,  De  Soto,  Forest  Carden,  Gaylord,  Harrison  Peach,  Hawkeye, 
Ida,  Illinois  Ironclad,  Iona,  Itaska,  Kickapoo,  Kopp,  Late  Rollingstone, 
LeDuc,  Little  Seedling,  Louisa,  Luedloff  Green,  Luedloff  Bed,  Maquo- 
keta,  Minnetonka,  Mnssey,  Newtown  Egg,  New  Ulm,  Ocheeda,  Peffer 
Premium,  Purple  Yosemite,  Quaker,  Bollingstone,  Speer,  Yan  Bnren, 
Wazata,  Weaver,  Wier  Large  Red,  Wild  Rose,  Wolf,  Wyant,  Yellow 
Sweet,  Yellow  Yosemite. 

Wild  Goose  group  ( Prunus  hortulana). — Clark,  Cumberland,  Gar- 
field, Golden  Beauty,  Honey  Drop,  Indian  Chief,  Kanawha,  Missouri 
Apricot,  Moreman,  Poole,  Reed,  Roulette,  Sucker  State,  Texas  Bell, 
Wayland,  Whitaker,  Wild  Goose,  World  Beater. 

Miner  group  ( Prunus  liortulana , var.  mineri). — Clinton,  Forest  Rose, 
Idol,  Indiana  Red,  Iris,  Langsdon,  Leptnne,  Miner  (Parsons),  Prairie 
Flower,  Rachel. 

Chickasaw  group  ( Prunus  angusti folia). — African,  Arkansas  Lom- 
bard, Caddo-Chief,  Coletta,  Early  Red,  El  Paso,  Emerson  Early,  Hoff- 
man, Jennie  Lucas,  Lone  Star,  Newman,  Ogeechee,  Pottawattamie, 
Robinson,  Schley,  Strawberry,  Wooten,  Yellow  Transparent. 

Marianna  group. — De  Caradenc,  Marianna,  Hattie. 

Beach  plum  (Prunus  maritima). — Bassett  American. 

Prunus  suhcordata. 

Hybrids. — Blackman. 

Unclassified  varieties. — Allen  Yellow,  Berry,  Champion,  Charles 
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Downing,  Cherokee,  Col.  Wilder,  Cook  Choice,  Conler,  Crescent  City, 
Diamond,  Dr.  Dennis,  Dunlap,  Early  Honey,  Ellis,  Esther,  Excelsior, 
Hammer,  Houston  County,  Hughes,  Iola,  Irene,  Ithaca,  James  Tick, 
Jewell,  Jones,  Miles,  Milton,  Mrs.  Clifford,  Muncy,  Munson,  Hew  Amer- 
ican, Okaw,  Piram,  Rare  Eipe,  Raymond,  Rockford,  Rocky  Mountain 
Seedling,  Round,  Silas  Wilson,  Smiley,  Tenneha,  Tomlingson,  Van 
Deman,  Wady  Early,  Winnebago. 

The  following  summary  is  taken  from  the  bulletin: 

Plums. — (1)  The  native  plum  industry  dates  from  the  dissemination  of  the  Wild 
Goose  some  forty  years  ago.  It  is  only  within  the  last  decade,  however,  that  this 
industry  has  assumed  great  importance. 

(2)  Five  species  and  one  botanical  variety  of  native  plums  are  now  in  cultivation 
for  their  fruits. 

(3)  Nearly  all  the  commercial  varieties  belong  to  three  species,  Prunus  americana , 
P.  hortulana,  and  P.  angustifolia.  These  species  grow  wild  in  regions  east  of  the 
Rocky  Mountains. 

(4)  Prunus  americana  grows  the  farthest  north  of  any  of  the  native  plums,  and  its 
varieties  are  the  hardiest  of  any.  The  species  also  grows  as  far  south  as  northern 
Mexico.  The  range  of  adaptability  of  its  varieties  may  therefore  be  assumed  to  be 
very  great.  The  species  is  naturally  variable  and  is  therefore  attractive  to  the  horti- 
culturist. 

(5)  The  fruit  of  Prunus  americana  is  firm  and  meaty,  usually  somewhat  compressed 
or  flattened,  often  marked  by  a distinct  suture,  dull  in  color,  which  ranges  through 
various  shades  of  red  and  purple  to  an  ill-defined  and  blotched  orange.  The  skin  is 
thick  and  tough,  often  acerb,  and  covered  with  a pruinose  bloom.  The  stone  is  large 
and  more  or  less  flattened  and  winged,  and  is  sometimes  nearly  or  quite  free,  and 
the  surface  is  either  slightly  pitted  or  perfectly  smooth. 

(6)  Forty-five  varieties  are  referred  to  Prunus  americana  in  the  preceding  lists. 
The  most  popular  of  these  are  Cheney,  Deep  Creek,  De  Soto,  Forest  Garden,  Itaska, 
Louisa,  Purple  Yosemite,  Quaker,  Rollingstone,  Weaver,  and  Wolf.  The  Americana 
varieties  succeed  best,  on  the  whole,  in  the  Northern  States  of  the  Mississippi  Valley, 
as  in  Wisconsin,  Iowa,  and  Minnesota;  some  of  them,  however,  are  successfully  grown 
in  Texas  and  on  the  Atlantic  Slope  so  far  south  as  37°  or  38°. 

(7)  Prunus  hortulana  grows  wild  in  the  Mississippi  Valley  from  northern  Illinois 
to  Arkansas,  extending  eastward  into  Kentucky  and  Tennessee  and  possibly  farther, 
and  in  the  Southwest  spreading  over  a large  area  of  Texas.  It  is  naturally  variable 
and  has  given  many  important  cultivated  varieties.  It  has  never  been  recognized 
as  a distinct  species  until  this  year.  There  are  two  or  three  distinct  types  repre- 
sented in  the  species,  one  of  which,  the  Miner  group,  appears  to  possess  some  radical 
points  of  difference  from  the  typical  representatives  of  the  species. 

(8)  The  fruit  of  Prunus  hortulana  is  firm  and  juicy,  spherical  or  spherical-oblong, 
never  flattened,  and  in  color  ranges  through  several  shades  of  bright  red  to  clear 
pure  yellow.  The  skin  is  thin,  often  marked  with  small  dots,  and  is  usually  covered 
with  a thin  bloom.  The  stone  always  clings ; it  is  comparatively  small,  rough,  turgid, 
sometimes  prolonged  at  the  ends,  but  is  never  prominently  wing-margined. 

(9)  The  \yild  Goose  is  the  best  known  of  the  native  plums,  although  its  quality  is 
not  high.  This  popularity  is  due  to  its  productiveness,  earliness,  beauty,  good  ship- 
ping qualities,  and  to  the  circumstance  that  it  was  early  introduced  to  cultivation. 
This  variety  is  grown  from  Iowa,  Michigan,  and  New  York  to  Georgia  and  Texas. 

(10)  The  Wild  Goose  group  of  plums  as  a whole  is  well  suited  to  the  middle  lati- 
tudes. The  most  prominent  members  of  the  group  are  Golden  Beauty,  Indian  Chief, 
Missouri  Apricot,  Moreman,  Wayland,  and  Wild  Goose. 

(11)  The  Miner  group  differs  from  the  Wild  Goose  or  true  Hortulana  group  by  dull 
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and  comparatively  thick  leaves,  which  are  conspicuously  veiny  below  and  irregularly 
coarse-toothed  and  more  or  less  obovate  in  outline,  and  by  a rather  late  and  very 
firm  fruit  and  a dat  and  nearly  or  quite  smooth  stone.  The  varieties  are  all  much 
alike.  In  a wild  state  this  form  of  native  plum  probably  grows  from  Illinois  to 
Tennessee  and  Arkansas. 

(12)  Ten  varieties  are  referred  to  the  Miner  group,  of  which  the  most  prominent  is 
the  Miner.  This  variety  was  the  first  native  plum  to  receive  a name  from  horti- 
culturists. Its  history  runs  back  to  1814.  Seventy  years  ago  it  was  known  as  Old 
Hickory  and  General  Jackson.  Next  to  the  Wild  Goose  the  Miner  is  the  best  known 
of  the  native  plums.  It  is  hardy  in  northern  Illinois  and  is  popular  in  the  Central 
and  some  of  the  Southern  States. 

(13)  The  Chickasaw  plums  are  characterized  by  slender,  spreading,  and  zigzag 
growth,  comparatively  small  lanceolate  or  oblong-lanceolate  conduplicate  (or 
trough-like)  leaves,  which  are  shining  and  closely  and  finely  serrate,  and  by  an 
early  red  or  yellow,  soft,  stringy-fleshed  fruit,  which  is  more  or  less  dotted,  and  a 
clinging,  broad,  roughish  stone.  In  a wild  state  the  Chickasaw  plum  is  usually 
thorny  and  the  thorns  persist  in  a few  cultivated  varieties.  The  species  grows  wild 
from  southern  Delaware  to  Florida  and  westward  to  Kansas  and  Texas. 

(14)  The  most  important  varieties  of  Chickasaw  plums  are  Caddo  Chief,  Jennie 
Lucas,  Lone  Star,  Newman,  Pottawattamie,  Robinson,  and  Yellow  Transparent. 
The  Newman  is  the  most  generally  known  and  this  is  hardy  in  central  New  York.  The 
Chickasaws  are  best  adapted  to  the  Central  and  Southern  States.  Many  of  them  are 
not  hardy  in  Michigan  and  New  York. 

(15)  The  Marianna  and  DeCaradeuc  constitute  a distinct  class  or  group  of  plums, 
and  the  Hattie  is  evidently  allied  to  them.  They  are  to  be  associated  with  the 
Myrobalan  plum.  DeCaradeuc  is  probably  Myrobalan,  and  Marianna  appears  to  be  a 
hybrid.  The  history  of  the  Myrobalan  is  obscure,  but  it  is  clearly  of  Old  World 
origin.  It  is  largely  used  as  a stock,  but  there  are  varieties  grown  for  fruit. 

(16)  The  Marianna  has  assumed  great  importance  because  of  its  use  as  a stock  for 
many  plums  and  allied  fruits.  Its  merits  are  the  ease  with  which  it  grows  from 
cuttings,  and  the  facility  with  which  it  unites  with  other  species. 

(17)  The  beach  plum  or  Prunus  maritima,  of  the  Atlantic  coast,  is  in  cultivation 
both  for  ornament  and  for  fruit.  As  a fruit  plant  it  is  represented  only  in  Bassett’s 
American,  a fruit  of  little  value. 

(18)  The  Pacific  wild  plum  ( Prunus  subcordata ) was  introduced  to  cultivation  in 
1889  as  a possible  fruit  plant,  but  its  merits  are  not  yet  determined. 

(19)  Hybrids  appear  to  occur  between  the  Wild  Goose  and  the  peach.  J.  W.  Kerr 
of  Maryland  has  produced  such  a hybrid,  and  the  so-called  Blackman  plum  appears 
to  be  another. 

(20)  Some  varieties  of  native  plums,  notably  Wild  Goose  and  Miner,  are  not  fer- 
tile with  themselves,  and  this  fact  has  undoubtedly  retarded  the  progress  of  native 
plum  culture.  This  infertility  is  due  to  comparative  impotency  of  pollen  upon 
flowers  of  the  same  variety  rather  than  to  any  structural  imperfection  in  themselves. 

(21)  This  infertility  is  avoided  by  mixed  planting,  by  means  of  which  foreign 
pollen  is  supplied  to  the  impotent  varieties.  Care  should  be  taken  to  associate  vari- 
eties which  bloom  at  the  same  time,  and  with  this  precaution  the  ordinary  mixed 
or  alternate  planting,  at  usual  distances,  appears  to  be  successful. 

(22)  The  best  stocks  for  native  plums  are  probably  seedlings  of  the  same  species, 
although  they  grow  well  as  a rule  upon  related  species  and  even  upon  the  peach  in 
some  instances.  Perhaps  the  most  pox>ular  stock  at  present  is  the  Marianna,  be- 
cause of  its  habit  of  growing  readily  from  cuttings,  and  so  far  it  appears  to  have 
given  satisfaction.  The  Chickasaw  and  Hortulana  types  succeed  well  upon  tho  peach. 
Chickasaw  stocks  sprout  so  badly  that  they  are  in  disfavor.  In  the  North,  Ameri- 
cana stocks  are  popular  for  all  the  varieties  which  succeed  there. 

(23)  As  to  the  best  varieties  there  is  great  difference  of  opinion.  In  the  northern- 
most States  the  Americana  class  is  most  reliable,  although  some  of  the  Hortulanas 
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succeed.  For  the  South  the  Chickasaws  are  numerous  and  popular.  The  Hortulanas 
occupy  an  intermediate  position. 

(24)  The  native  plums  are  in  most  regions  comparatively  free  from  insect  abuses. 
Although  there  are  no  curculio-proof  plums,  the  curculio  does  less  damage  to  the 
native  varieties  than  to  the  common  or  Domestica  types. 

(25)  Among  diseases  a mysterious  blight  and  the  peach  rosette  are  prominent  in 
the  South.  A fruit  scab  and  fruit  spot  also  occur.  The  septoria  or  shot-hole  fungus, 
which  causes  the  serious  shedding  of  leaves  in  the  Domestica  plums,  does  little  damage 
upon  the  natives.  The  black  knot,  brown  fruit  rot,  and  plum  pockets  are  other  dis- 
eases which  the  grower  will  be  likely  to  meet. 

(26)  As  a whole,  the  native  plum  industry  has  made  astonishing  progress  and  it 
has  already  assumed  large  proportions.  It  is  certain  to  occupy  a large  place  in 
future  American  horticulture. 

Cherries. — (27)  Eight  and  perhaps  ten  species  of  native  cherries  are  in  cultivation. 
Of  these,  three  are  grown  for  fruit,  and  all  but  one  or  two  are  cultivated  for  orna- 
ment. None  of  the  species,  however,  have  gained  much  prominence  under  cultivation. 
Most  of  them  are  of  comparatively  recent  introduction. 

(28)  The  so-called  dwarf  or  sand  cherries  are  much  confused,  two,  and  perhaps 
three  species  are  passing  as  Prunus  pumila.  ( a ) The  true  P.  pumila  or  sand  cherry 
is  a low  straggling  shrub,  growing  along  rivers  and  coasts  from  Maine  to  Pennsyl- 
vania and  Manitoba.  It  has  long,  thick  leaves  and  produces  cherries  of  variable 
size,  color,  and  quality.  Some  of  these  varieties  give  great  promise  as  garden  fruits, 
and  they  are  already  under  test  at  experiment  stations.  The  plant  is  also  being 
tested  as  a stock  for  dwarf  cherries.  (&)  P.  cuneata  is  a slender,  upright  shrub  with 
larger  flowers  and  shorter  obtuse  spatulate  or  obovate  thin  leaves,  growing  in  cooler 
lands  from  New  England  to  North  Carolina  and  Minnesota.  It  is  in  cultivation  as 
an  ornamental  plant  under  the  name  of  P.  pumila.  (c)  The  representative  of 
P.  pumila  upon  the  plains  of  Nebraska  and  in  the  Rocky  Mountains  is  a very  low 
plant,  with  short,  thick  leaves,  and  large,  short-stemmed  fruit,  the  botanical  position 
of  which  is  yet  unknown.  It  is  now  in  cultivation  as  the  Improved  Dwarf  Rocky 
Mountain  cherry. 

(29)  The  Utah  Hybrid  cherry  is  a fruit  of  uncertain  value  and  doubtful  affinity. 
Two  varieties,  the  black  and  red,  are  in  cultivation.  It  probably  comes  from  some 
part  of  the  Western  plains  or  the  Rocky  Mountain  region,  but  its  wild  prototype  is 
not  known. 

(30)  Other  native  cherries  in  cultivation  are,  Prunus  serotina,  the  wild  black 
cherry;  P.  penns  glvanica,  the  bird,  pin,  or  wild  red  cherry;  P.  virginiana,  the  choke 
cherry;  P.  demissa,  the  Western  choke  cherry;  P.  ilicifolia,  the  Islay  of  the  Pacific 
Slope;  P.  earoliniana,  the  cherry  laurel  or  mock  orange  of  the  Southern  States. 

Test  of  varieties  of  strawberries  and  raspberries,  E.  S.  Goff 
( Wisconsin  Sta.  Report  for  1891,  pp.  142-151,  figs.  7). — Brief  descriptive 
notes  on  a number  of  varieties  of  strawberries  and  raspberries,  with 
illustrations  of  tlie  following  varieties  of  strawberries:  Warfield  No.  2; 
Haverland,  Eureka,  Gandy,  Van  Deman,  and  Bubach  No.  5.  Warfield 
No.  2 was  tbe  most  productive  variety  and  bad  a longer  bearing  season 
than  any  other  except  Van  Deman.  Eureka  was  the  latest  variety. 
Edgar  Queen  was  decidedly  productive,  the  fruit  resembling  that  of 
Sharpless  in  size  and  quality.  Shuster  Gem  and  General  Putnam  were 
relatively  inferior,  and  Monmouth,  Clingto,  Clara,  and  Governor  Hoard 
were  failures. 

Descriptive  notes  are  given  on  the  following  varieties  of  raspberries 
which  came  into  bearing  at  the  station  in  1890:  Thompson  Early  Pro- 
lific, Thompson  Early  Pride,  Aluskingum,  and  Gladstone. 
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Horticultural  notes,  T.  J.  Burrell  and  G.  W.  McCluer  ( Illinois 
Sta.  Bui.  No.  21 , May , 1892,  pp.  73-81). — A general  report  of  progress 
in  tlie  horticultural  work  of  the  station. 

Test  of  'varieties. — “We  have  growing  on  onr  grounds  at  present  475 
varieties  of  apples,  28  of  pears,  40  of  plums,  48  of  cherries,  8 of  peaches,  15 
of  apricots,  2 of  quinces,  6 of  gooseberries,  7 of  currants,  120  of  grapes,  14 
of  blackberries,  30  of  red  and  black  raspberries,  and  98  of  strawberries.” 

The  following  are  especially  recommended:  Apples — for  market, 
Ned  and  Early  Ripe;  for  family  use,  Jefferis,  Higby  Sweet,  and  Sharp. 
Grapes — Concord,  Worden,  Moore  Diamond,  Brighton,  and  Massasoit; 
for  long  keeping,  Yergennes,  Goethe,  and  Djichess.  Blackberries — 
Snyder.  Black  raspberries — Palmer.  Bed  raspberries — Turner,  Marl- 
boro, Cuthbert,  Clarke,  and  Schaffer  Colossal. 

Winter  protection  of  peach  trees. — Experiments  in  turning  down  the 
trees  and  covering  them  with  evergreen  branches,  cornstalks,  or  coarse 
straw,  have  given  fairly  favorable  results. 

The  varieties  of  peaches  differ  in  hardiness.  During  the  past  winter  the  tempera- 
ture fell  to  — 12|°  F.  at  one  time  and  to  — 15°  F.  at  another.  An  examination  of  the 
buds  of  6 different  varieties  gave  the  following  results : 


Variety  of  peach. 

No.  of  buds 
examined. 

No.  of  buds 
dead. 

No.  of  buds 
alive. 

Per  cent  of 
buds  alive. 

Alexander 

121 

79 

42 

34 

13 

Lemon  Cling 

151 

133 

18 

Roser 

144 

24 

120 

83 

67 

Thurber 

192 

62 

130 

Wager 

172 

157 

15 

8 

Seedling  Cling 

766 

170 

596 

77 

Whole  and  piece  root  grafting. — “A  study  of  whole  and  piece  root 
grafting  has  been  begun.  For  this  purpose  something  more  than  2,000 
grafts  were  put  up  here  and  were  set  last  spring,  though  many  of  them 
failed  to  grow.” 

We  have  used  roots  in  the  following  forms: 

Roots  10  inches  long  with  the  scion  set  2 inches  above  the  collar,  on  the  collar,  and 
2 inches  below  the  collar. 

Roots  cut  into  two  pieces  each  5 inches  long,  being  careful  to  put  the  scion  in  the 
collar  of  the  upper  cut. 

Roots  cut  and  scions  put  in  the  same  as  the  last,  but  leaving  the  side  branches  on 
the  root. 

Roots  cut  into  three  pieces  each  4 inches  long,  again  putting  the  scion  on  the  collar 
of  the  upper  cut. 

In  like  manner  the  roots  were  cut  into  bits  2 inches  and  1 inch  long. 

The  conclusions  from  one  year’s  work  are : 

The  whole  root  has  no  advantage  over  a piece  root  of  the  same  size  (size  refers 
to  both  length  and  thickness). 

Roots  with  the  small  side  branches  left  on  gave  better  results  than  roots  of  the 
same  size  with  the  rootlets  cut  away. 

Roots  5 inches  long  gave  better  results  than  roots  4 inches,  2 inc  hes,  or  1 inch  long. 

Roots  5 inches  long  not  trimmed  gave  nearly  as  good  results  as  roots  10  inches  long. 
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Troublesome  members  of  the  mustard  family,  0.  B.  Waldron 

(North  Dakota  Sta.  Bui.  No.  6 , June , 1892 , pp.  19,  Jigs.  7). — Illustrated 
popular  descriptions  of  wild  mustard  (Brassica  sinapistrum),  tansy 
(Sisymbrium  canescens),  treacle  mustard  ( Erysimum  asperum),  worm- 
seed  mustard  (Brysimum  cheiranthoides),  false  liax  ( Camelina  sativa ), 
shepherd’s  purse  ( Gapsella  bursa-pastor  is) , penny  cress  ( Thlaspi  arvense), 
and  pepper  grass  (Lepidium  intermedium).  The  necessity  of  great  care- 
fulness in  sowing  only  pure  seed  of  cultivated  plants  is  urged.  In 
some  cases  hand-pulling  of  weeds  has  been  found  profitable.  If  neces- 
sary, plowing  the  crop  under  with  the  weeds  should  be  resorted  to. 
Summer  fallowing  and  plowing  fallow  during  July  and  August  are 
likely  to  spread  these  weeds. 

Weeds  of  West  Virginia,  0.  F.  Millspaugh  ( West  Virginia  Sta. 
Bui.  No.  23,  May,  1892,  pp.  215-310,  figs.  66). — Brief  descriptions  of  20 
species  of  weeds,  with  suggestions  as  to  means  for  their  eradication. 
The  weeds  described  are  classified  as  follows : 


Worst. 

Bad. 

Indif- 

ferent. 

Total. 

Perennial 

42 

45 

38 

125 

Biennial 

13 

6 

1 

20 

Annual 

27 

17 

11 

55 

Total 

82 

68 

50 

200 

DISEASES  OE  PLANTS. 

A few  common  diseases  of  crops  and  their  treatment,  F.  D. 

Chester  (Delaware  Sta.  Bui.  No.  15,  Jan.,  1892,  pp.  16). 

Synopsis. — Accounts  of  experiments  with  fungicides  for  diseases  of  grapes,  pear  leaf 
blight,  and  peach  rot ; notes  on  diseases  of  potatoes ; and  formulas  for  various 
fungicides.  During  three  years  Bordeaux  mixture  has  been  found  an  effective 
and  cheap  fungicide  for  black  rot  of  grapes.  Other  copper  compounds  were 
successfully  used  on  grapes  in  1891.  Several  copper  compounds  have  proved 
effective  for  pear  leaf  blight.  A copper  and  ammonium  carbonate  mixture  was 
successfully  used  for  peach  rot. 

Experiments  on  grapes. — A summary  is  given  of  experiments  in  1889 
and  1890  at  Smyrna,  Delaware,  with  Bordeaux  mixture  for  black  rot 
of  grapes.  Detailed  accounts  of  these  experiments  were  given  in  Bul- 
letins Nos.  6 and  10  of  the  station  (E.  S.  B.,  vol.  i,  p.  195,  and  n,  p. 
713). 

In  1888  the  black  rot  held  complete  possession  of  Mr.  Anthony’s  vineyard,  and  as 
a consequence  he  obtained  from  1,200  vines  less  than  250  pounds  of  fruit,  his  loss 
that  year  being  approximately  98  per  cent  of  a normal  crop.  In  1889  the  vineyard 
was  treated  with  the  Bordeaux  mixture.  The  season  was  an  especially  wet  one  and 
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every  condition  favorable  to  tlie  disease  prevailed.  Notwithstanding  this,  1,088 
sprayed  vines  yielded  2,953  pounds  of  sound  fruit,  or  2.71  pounds  per  vine  as  com- 
pared with  0.28  pound  per  vine  the  year  previous.  Although  this  represented  but 
about  one  fourth  of  a normal  crop,  the  low  yield  is  not  all  to  be  charged  to  the  rot, 
but  partly  to  an  unfavorable  season  and  partly  to  the  diminished  vitality  of  the 
vines,  owing  to  the  prevalence  of  disease  during  previous  years. 

In  1890  the  vineyard  was  treated  tor  the  second  year,  and  as  a result  879  sprayed 
viues  yielded  7,451  pounds  of  sound  fruit,  or  8.47  pounds  per  vine,  as  compared  with 
2.71  pounds  per  vine  the  previous  year,  while  an  actual  count  showed  but  one  half 
of  1 per  cent  of  decayed  fruit. 

In  1891  the  vineyard  was  treated  for  the  third  year,  and  at  harvest  yielded  16,000 
pounds  of  sound  fruit  from  1,200  vines,  or  13.3  pounds  per  vine.  An  actual  count 
made  by  Mr.  Anthony  just  before  harvest  revealed  but  live  decayed  berries  in  the 
entire  vineyard. 

Tlie  average  cost  of  applying  Bordeaux  mixture  live  times  each  sea- 
son at  the  rate  of  one  fourth  gallon  per  vine  at  each  application,  has 
been  2.77  cents  per  vine. 

Notes  and  tabulated  data  are  given  for  an  experiment  in  the  vicinity 
of  the  station  in  which  copper  carbonate  in  suspension,  copper  soda 
hyposulphite,  Johnson’s  mixture  (copper  sulphate  and  ammonium  car- 
bonate), and  a copper  and  ammonium  carbonate  mixture  (copper  car- 
bonate 8 ounces,  ammonium  carbonate  1 pound,  water  25  gallons)  were 
each  applied  to  grapevines  five  times  during  the  season  of  1891.  The 
average  percentages  of  decayed  fruits  on  the  treated  vines  were  0.85, 
1.56,  and  1.96  for  the  respective  mixtures,  as  compared  with  about  40 
per  cent  on  the  untreated  vines.  Johnson’s  mixture  and  the  copper 
soda  hyposulphite  have  a tendency  to  injure  foliage. 

Experiment  on  pears. — In  Bulletin  No.  13  of  the  station  (E.  S.  B.,  vol. 
hi,  p.  144)  an  account  is  given  of  experiments  with  various  fungicides 
for  pear  leaf  blight  ( Entomosporium  maculatum).  These  tests  were  re- 
peated in  1891  on  twelve  pear  trees.  The  results  for  the  two  years  are 
summed  up  in  the  following  table : 

Results  of  experiments  with  fungicides  for  pear  leaf  blight. 


Fungicides. 

Action  on  foliage  and 
fruit. 

Value  in  treat- 
ment of  leaf 
blight. 

Remarks. 

(A)  Ammoniacal  solu- 
tion of  copper  carbon- 
ate. 

A tendency  to  injure  fo- 
liage and  roughen  the 
fruit. 

Etfective 

(B)  Copper  and  ammo- 

Little or  no  action  on 

Equal  in  effective- 

Preferable to  (A.) 

nium  carbonate  mix- 
ture (original  form). 

foliage  or  fruit. 

ness  to  (A). 

(C)  Copper  carbonate  in 
suspension. 

No  action  on  fruit  or 
foliage. 

Effective 

(D)  Bordeaux  mixture. . . 

do 

Very  effective 

Expensive  and  troublesome 
when  used  for  leaf  blight 
alone. 

(E)  Modified  eau  celeste. 

But  slight  action  on  fo- 
liage. 

do 

High  per  cent  of  perfect  fruit 
in  1890.  Can  be  used  one 
half  strength  for  leaf  blight 
alone. 

(G)  Copper  soda  hypo- 

Little or  no  action  on 

Effective 

Nothing  special  to  recom- 

sulphite. 

foliage  or  fruit. 

Inj  urea  foliage  and  fruit . 

mend  it. 

(H)  Johnson’s  mixture . . 

Should  not be used. 

(I)  Copper  and  ammo- 
nium carbonate  mix- 
ture (later  form) . 

Little  or  no  action  on 
foliage  or  fruit. 

Very  effective 

DISEASES  OF  PLANTS. 
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Experiment  on  peaches. — In  1891  the  copper  and  ammonium  carbon- 
ate mixture  was  used  for  peach  rot  on  ten  trees  on  a farm  near  Seaford, 
Delaware.  The  applications  were  made  four  times  between  June  3 and 
July  3.  At  harvest  89  per  cent  of  the  fruit  on  the  treated  trees  was 
sound  while  unsprayed  trees  did  not  yield  a single  sound  peach.  An 
attempt  was  made  to  apply  Bordeaux  mixture,  but  the  injury  to  foliage 
from  this  mixture  was  so  great  that  its  use  was  discontinued. 

Diseases  of  the  potato. — Description  of  potato  rot  ( Phytophthora  in- 
fest ans),  a bacterial  disease,  and  leaf  blight  (Macrosporium  solani ),  with 
suggestions  regarding  treatment. 

Fungicides. — Formulas  for  the  fungicides  used  in  the  experiments 
recorded  in  the  bulletin. 

Treatment  of  some  fungous  diseases  of  fruits,  L.  H.  Pammel 
(Iowa  Sta.  Bui.  Wo.  17,  May , 1892,  pp.  419-443,  plates  5,  figs.  2). 

Synopsis. — A report  on  successful  experiments  in  1891  with  ammouiacal  carbonate  of 
copper  and  Bordeaux  mixture  separately,  for  powdery  mildew  and  spot  diseases 
of  currants  and  cherries  and  leaf  blight  of  the  pear. 

The  ammoniacal  carbonate  of  copper  was  prepared  by  adding  3 
ounces  of  copper  carbonate  to  1 quart  of  ammonia  (sp.  gr.  26)  and 
diluting  with  22  gallons  of  water. 

The  Bordeaux  mixture  was  prepared  as  follows:  u Twelve  pounds  of 
copper  sulphate  dissolved  in  20  gallons  of  water.  The  copper  sulphate 
Avas  broken  up.  The  water  was  allowed  to  act  usually  from  twelve  to 
twenty-four  hours,  by  which  time  most  of  the  copper  sulphate  had  dis- 
solved. In  another  vessel  slacked  lime  was  prepared  by  using  8 
pounds  of  lime  to  12  gallons  of  water.  The  lime  and  copper  sulphate 
solutions  were  then  poured  together  and  enough  Avater  added  to  make 
50  gallons.”  No  injury  to  foliage  resulted  from  the  use  of  these  fungi- 
cides. 

Currants. — White  Dutch  currants  sprayed  with  the  Bordeaux  mix- 
ture June  9 and  26  and  July  3 lost  many  of  their  leaves  during  the 
latter  part  of  August,  but  were  in  better  condition  than  un  sprayed 
bushes.  Seven  applications  of  the  ammoniacal  carbonate  of  copper 
between  June  6 and  August  13  gave  decidedly  favorable  results,  though 
frequent  rains  fell  during  the  period  of  spraying.  On  Black  Naples 
currants  the  results  of  spraying  with  ammoniacal  carbonate  of  copper 
were  not  so  marked. 

Cherries. — Ammoniacal  carbonate  of  copper  was  applied  to  Malialeb 
seedlings  budded  Avith  a Bussian  variety  ten  times  between  June  6 and 
August  4.  Tabulated  data  taken  August  12  shoAv  that  the  average 
height  of  thirty-live  each  of  the  treated  and  untreated  plants  was  26.6 
and  25.3  inches  respectively,  number  of  leaves  128.5  and  62.5.  Powdery 
mildew  was  entirely  absent  from  the  treated  plants,  but  very  abundant 
on  the  untreated. 

Bordeaux  mixture  was  applied  to  Bussian  seedlings  and  Mahaleb 
seedlings  budded  with  Bussian  varieties  seven  times  between  June  10 
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and  AugustG.  Tabulated  data  taken  August,  27  show  that  tlie  average 
height  of  thirty -five  each  of  the  treated  and  untreated  plants  was  6 and  4 
inches  respectively,  number  of  leaves  15  and  6,  number  of  branches 
1.3  and  0.5.  There  were  fewer  spotted  leaves,  but  as  regards  powdery 
mildew  the  difference  was  not  so  marked  as  in  the  experiment  with 
ammoniacal  carbonate  of  copper. 

Bordeaux  mixture  was  also  applied  to  budded  cherries  of  the  varie- 
ties King  Morello,  Griotte  du  Korde,  and  Sklanka  five  times  between 
June  13  and  July  2.  Tabulated  data  taken  July  13  show  that  the 
average  height  of  thirty  each  of  the  treated  and  untreated  plants  was 
29.8  and  25.7  inches  respectively,  number  of  branches  7.3  and  6.7,  number 
of  leaves  102  and  53.  Many  of  the  untreated  leaves  were  yellow  and 
spotted.  Powdery  mildew  was  checked  on  the  treated  plants. 

Pears. — Ammoniacal  carbonate  of  copper  was  applied  to  pear  trees 
for  leaf  blight  eight  times  between  July  8 and  August  1.  Tabulated 
data  show  that  the  average  height  of  twenty-five  each  of  the  treated 
and  untreated  trees  was  39.2  and  38.5  respectively,  number  of  branches 
10  and  6.4,  number  of  leaves  258  and  53. 

Treatment  of  potato  blight  with  Bordeaux  mixture,  E.  S.  Goff 
(Wisconsin  Sta.  Report  for  1891 , pp.  138-141). — A report  on  experiments 
carried  on  by  the  station  in  cooperation  with  this  Department  and  pre- 
viously recorded  in  the  Journal  of  Mycology,  vol.  vn,  p.  23,  and  in  the 
Report  of  the  Secretary  of  Agriculture  for  1890,  p.  400.  The  increased 
yield  from  the  use  of  the  fungicide  more  than  repaid  the  cost  of  the 
treatment.  The  best  yields  were  obtained  when  the  Bordeaux  mixture 
was  used  in  its  full  strength. 

Experiment  in  the  treatment  of  apple  scab,  E.  S.  Goff  ( Wiscon- 
sin Sta.  Report  for  1891 , pp.  160 , 161).-— A summary  of  experiments 
carried  on  by  the  station  in  cooperation  with  this  Department,  in  which 
copper  carbonate  dissolved  in  ammonia,  u sulphur  powder,”  and  a com- 
pound of  copper  sulphate  and  ammonium  carbonate  were  used  in  the 
treatment  of  apple  scab.  A detailed  report  of  these  experiments  was 
published  in  the  Journal  of  Mycology,  vol.  vn,  p.  17.  The  ammoniacal 
solution  of  carbonate  of  copper  was  most  satisfactory,  and  the  best  re- 
sults were  secured  when  the  spraying  was  commenced  before  blooming. 


ENTOMOLOGY. 

Entomological  notes,  I.  H.  Orcutt  and  J.  M.  Aldrich  ( South 
JDalcota  Sta.  Bui.  N~o.  30 , March , 1892 , pp.  20 , figs.  2). — The  insectary 
recently  constructed  at  the  station  is  briefly  described. 

u About  the  middle  of  May,  1891,  an  examination  was  made  of  748 
cocoons  of  Cimbex  americana , the  large  willow  sawfly,  for  the  purpose 
of  ascertaining  the  proportion  that  were  parasitized.  The  results  were 
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as  follows  : 375  cocoons,  or  50  per  cent,  contained  healthy  larvae  or 
pupae;  229,  or  31  per  cent,  contained  cocoons  of  a large  parasite,  Ophel- 
tes  glaueopterus , Linn. ; 25,  or  3 per  cent,  contained  several  cocoons  each 
of  smaller  hymenopterous  parasites;  23.  or  3 per  cent,  contained  dip- 
terous parasites;  98,  or  13  per  cent,  contained  larvae  dead  but  not 
parasitized.”  Descriptive  notes  are  given  on  the  following  species 
reared  from  this  collection : Opheltes  glaueopterus , Cryptus  nuncius , Lim- 
neria  f err  ugineipes,  Mesochorus  melleus , and  Sareophaga  eimbicis , n.  sp. 

An  examination  of  the  stomachs  of  15  striped  gophers  resulted  in 
the  finding  of  “19  or  20  cutworms,  11  other  lepidopterous  larvae,  3 
grasshoppers,  and  2 crickets,  all  of  which  may  be  set  down  as  injurious. 
The  number  of  beetles  of  all  kinds  could  not  be  definitely  ascertained, 
but  was  30  to  35.  None  of  them  were  species  which  are  noted  either 
for  benefiting  or  injuring  the  farmer.”  The  stomachs  also  contained 
corn,  grass,  grain,  etc. 

A cheap  device  for  applying  insecticides  to  potatoes  in  the  field  is 
described  and  illustrated. 

It  is  in  a degree  a modification  of  the  common  street  sprinkler,  the  delivery  being 
arranged  so  that  the  liquid  falls  only  on  the  rows.  The  hind  wheels  and  axle  of  a 
wagon  were  taken  to  begin  with ; a tongue  was  added  and  a platform  for  a barrel 
was  built  over  the  axle;  underneath  the  barrel  a connection  was  made  with  a long 
transverse  delivery  pipe,  which  was  located  behind  the  wheels,  resting  on  iron 
supports  running  back  from  the  corners  of  the  platform.  This  pipe  carried  tliBee 
backward-directed  nozzles,  at  the  same  distance  apart  as  the  rows  of  potatoes  (34- 
feet).  The  sprinklers  are  the  size  used  on  small  sprinkling  pots  and  were  obtained 
at  a hardware  store.  Aside  from  the  wheels  and  axle  the  entire  cost  of  material  was 
about  $5. 

An  account  is  given  of  an  unsuccessful  attempt  at  wintering  bees  at 
tile  station.  It  was  found  that  the  bees  did  not  obtain  much  honey 
from  the  native  wild  flowers.  So  little  honey  was  stored  that  it  was 
necessary  to  feed  the  bees  during  the  winter. 

Soap  suds  were  successfully  used  for  lice  on  cabbages,  and  kerosene 
emulsion  for  lice  on  live  stock  and  scab  on  sheex>. 

Work  in  economic  entomology,  E.  S.  Goff  ( Wisconsin  Sta.  Report 
for  1891,  pp.  162-175.  figs . 6). 

Synopsis. — A report  on  (1)  a new  method  of  applying  kerosene  for  insects;  (2) 
trapping  and  poisoning  cutworms;  (3)  prevention  of  the  ravages  of  the  cabbage 
maggot  by  means  of  tarred  paper  placed  around  the  stem  of  the  plant;  and  (4) 
experiments  in  spraying  for  the  aphis  with  kerosene. 

A new  method  of  applying  kerosene  for  insects. — During  three  seasons 
satisfactory  results  have  been  obtained  by  applying  kerosene  as  fol- 
lows: “ The  method  is  very  simple  and  consists  in  so  constructing  the 
lower  valve  seat  of  a pump  that  it  allows  the  entrance  of  water  through 
one  opening  and  kerosene  through  another.  The  two  liquids  become 
mixed  in  passing  through  the  valves  and  cylinder  of  the  pump,  and  are 
finally  broken  up  into  an  exceedingly  fine  spray  by  being  forced  through 
a good  spraying  nozzle.” 
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The  pump  used,  with  its  kerosene  attachment,  is  illustrated. 

Tlie  mechanical  mixture  secured  with  this  apparatus,  while  not  absolutely  perma- 
nent, has  been  found  upon  repeated  experiments  sufficiently  slow  of  separation  for 
safe  use  upon  plants.  When  the  spray  is  collected  in  a glass  vessel  the  liquid  appears 
milky  white.  The  kerosene  rises  at  a rate  proportionate  to  its  amount,  but  the 
mixture  retains  its  milky  appearance  for  hours.  * * * 

The  mechanical  mixture  of  kerosene  and  water,  as  produced  by  the  modified 
pump  here  described,  was  tested  upon  the  foliage  of  arbor  vitse,  Norway  spruce, 
peony,  rose,  sweet  William,  oat,  strawberry,  apple,  mountain  ash,  grape,  raspberry, 
blackberry,  plum,  moonflower  ( Ipomcea ),  and  Chapman  honey  plant  ( Echinops  sphce- 
rocepTialus) . In  no  case  did  it  prove  injurious,  unless  the  amount  of  kerosene  ex- 
ceeded 10  per  cent,  and  in  many  cases  it  was  quite  harmless  when  used  in  much 
stronger  proportion.  The  grade  of  kerosene  used  in  every  case  was  the  common 
“ headlight  ” illuminating  oil. 

Many  other  tests  of  the  apparatus  were  made  the  past  season,  with  the  result  that 
kerosene  applied  in  this  manner  proved  equally  efficient  as  a destroyer  of  insects 
with  the  soap  emulsion  and  no  more  injurious  to  foliage.  It  is  more  penetrating 
than  the  soap  emulsion  and  is  more  satisfactory  to  use  as  it  passes  through  the 
pump  much  more  readily. 

Pumps  intended  for  spraying  kerosene  in  this  manner  should  not  have  rubber 
packings  as  the  oil  acts  rapidly  upon  rubber.  It  did  not  appear  to  affect  the  hose, 
but  the  rubber  piston  of  the  pump  used  was  soon  destroyed.  A leather  piston  sub- 
stituted for  the  rubber  proved  satisfactory  and  durable.  The  same  applies  to  the 
kerosene  emulsion. 

It  was  also  found  that  bisulphide  of  carbon  sprayed  with  water  through  this 
attachment  makes  a mixture  that  is  sufficiently  permanent  for  practical  purposes. 

Notes  on  cutworms. — In  the  spring  of  1890  and  1891  experiments  were 
made  in  trapping  cutworms  beneath  piles  of  poisoned  clover,  rye,  grass, 
and  prickly  comfrey.  Many  worms  were  secured,  but  tlie  poison  (Paris 
green)  did  not  destroy  them  in  any  consider  able  number.  In  one  case 
it  appears  that  out  of  six  hundred  and  forty-six  cutworms  which  had 
been  some  hours  beneath  the  poisoned  clover  piles,  not  more  than  one 
hundred  and  forty-six  were  killed  by  the  poison.  A record  of  the  num- 
ber of  cutworms  trapped  during  a fortnight  (May  20  to  June  5)  indi- 
cated that  the  number  of  cutworms  in  the  soil  may  be  reduced  by 
trapping  during  a considerable  period. 

A new  preventive  against  tlie  cabbage  maggot. — About  the  year  1887 
W.  W.  Tracy  of  Detroit,  Michigan,  undertook  to  prevent  the  entrance 
of  the  newly  hatched  larvae  of  the  cabbage  root  maggot  (Anthomyia 
brassicce)  into  the  roots  of  the  young  cabbage  plant  by  placiug  a piece 
of  heavy  manilla  paper  in  a horizontal  position  closely  about  the  stem  at 
the  surface  of  the  ground.  For  various  reasons  this  method  did  not 
prove  satisfactory. 

In  tbe  spring  of  1889  it  occurred  to  tbe  writer  to  substitute  tarred  paper  for  tbe 
manilla  jjaper  previously  used,  witb  tbe  additional  protection  of  adding  a bit  of 
grafting  wax  to  secure  a union  between  tbe  paper  and  tbe  stem.  This  proved  en- 
tirely successful.  * * * 

Tbe  next  season  (1890)  preparations  were  made  for  a more  extensive  trial  of  tbe 
tarred  paper  cards,  and  a tool  was  devised  for  cutting  out  at  one  operation  a bex-r 
agonal  card,  witb  a slit  reaching  to  the  center  and  a star-shaped  cut  at  the  center, 
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so  that  the  same  card  may  accommodate  itself  to  any  size  of  stem  and  still  make 
a tight  joint. 

Cards  were  sent  to  a number  of  persons,  but  the  season  was  not 
favorable  for  the  development  of  the  maggot,  and  reports  were  received 
from  only  two  parties  who  had  been  troubled  with  these  insects.  In 
1891  another  trial  with  the  same  device  was  made  by  one  of  these  par- 
ties on  a more  extended  scale.  In  both  years  the  results  were  satis- 
factory. The  paper  cards  and  the  tool  devised  by  the  author  for  cutting 
them  are  illustrated. 

The  cards  are  cut  in  an  hexagonal  form  in  order  to  better  economize  the  material, 
and  a thinner  grade  of  tarred  paper  than  the  ordinary  roofing  felt  is  used  as  it  is 
not  only  cheaper,  but  being  more  flexible  the  cards  made  from  it  are  more  readily 
placed  about  the  plant  without  being  torn. 

The  cards  should  be  placed  about  the  plants  at  the  time  of  transplanting.  By 
bending  the  card  slightly,  the  slit  will  open  sufficiently  to  admit  the  stem  of  the  plant 
to  the  center,  after  which  the  card  should  be  spread  out  and  the  points  formed  by 
the  star-shaped  cut  should  be  pressed  snugly  about  the  stem. 

Experiments  in  spraying  for  the  aphis. — Experiments  with  kerosene 
emulsion  on  apple  trees  and  snowball  bushes  in  the  spring  of  1891,  be- 
fore the  buds  opened,  gave  negative  results,  but  u spraying  with  kero- 
sene emulsion  containing  13  per  cent  of  kerosene  April  24,  just  as  the 
buds  of  the  apple  were  beginning  to  burst,  was  almost  entirely  success- 
ful in  destroying  the  Aphidse.  Spra^  ing  with  the  same  strength  on  a 
viburnum  bush  two  days  after  the  buds  had  commenced  opening  ap- 
peared to  do  very  little  good.’7 

Insecticides,  F.  J.  Niswander  ( Wyoming  Sta.  Bui.  Wo.  7,  July , 1892 , 
pp.  8). — Descriptive  notes  on  the  preparation  and  use  of  the  arsenites, 
kerosene  emulsion,  pyrethrum,  tobacco  decoction,  and  bisulphide  of 
carbon. 

Entomological  notes,  H.  Osborn  (Iowa  Sta.  Bui.  No.  17 , May,  1892 , 
pp.  444-452). — This  includes  a summary  of  Farmers’  Bulletin  No.  7 of 
this  Department,  regardingtlie  safety  of  eating  sprayed  fruit,  and  notes 
on  observations  by  A . M.  Sharp  of  Gladbrook,  Iowa,  on  a number  of 
insects  attacking  useful  plants  in  1891,  and  on  a kind  of  bot  on  the 
necks  of  kittens,  which  caused  their  death. 

FOODS— ANIMAL  PRODUCTION. 

E.  W.  Allen,  Editor. 

Analysis  of  feeding  stuffs,  F.  W.  Woll  ( Wisconsin  Sta.  Report 
for  1891 , pp.  203-219). — The  materials  of  which  analyses  are  reported 
include  refuse  feeds  from  buckwheat  mills,  oatmeal  factories,  brew- 
eries, and  starch  and  glucose  factories,  together  with  rye  shorts,  corn 
bran,  corn  meal,  cotton- seed  meal,  and  ship  stuff.  The  analyses  of 
some  of  these  are  given  below. 
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Analyses  of  refuse  materials  for  feeding  stuffs. 


Composition  of  water -free  substance. 


"Water. 

Ash. 

Crude 

pro- 

tein. 

Crude 

fat. 

Crude 

fiber. 

Nitro- 
gen- 
free  ex- 
tract. 

Total 

nitro- 

gen. 

Albu- 

minoid 

nitro- 

gen. 

Refuse  from  buckwheat  mills : 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Buckwheat  hulls 

8.  84 

2. 10 

4. 52 

0.  76 

49. 16 

43.46 

0.72 

! 0.72 

Buckwheat  bran 

8.  74 

2.  62 

8. 05 

2.  27 

42.  05 

45.01 

3.16 

2. 98 

Buckwheat  bran 

i 12. 28 

4. 18 

19.94 

5. 23 

29.07  1 

41.  58 

1. 29 

1. 29 

Buckwheat  shorts 

j 12. 28 

6.05 

29.  54 

8.  85 

13.45  ! 

42.11 

4.  73 

j 4.38 

Buckwheat  shorts 

! 9.97 

5.50 

31.31 

8. 29 

5.30  i 

49.  60 

4.  96 

i 4.83 

Buckwheat  middlings 

! 12. 45 

7. 12 

35. 18 

10. 12 

4.48 

43.  09 

5.  63 

5. 46 

Buckwheat  middlings 

i 9.45 

6. 18 

32. 47 

8. 84 

4.36 

48.15 

5. 19 

4.  96 

Refuse  from  oatmeal  factories : 

Oat  shorts 

5.  52 

j 4.15 

19. 12 

6.  59 

9. 44 

60.  70 

3.  06 

1 2.78 

Ground  feed 

8.  51 

3.28 

12.  60 

4.  71 

8.11 

71.30 

2.  02 

I 1.80 

Oat  dust 

5.  04 

6.  46 

15.  34 

5.63 

16.  78 

55.79 

2. 45 

j 2.39 

Refuse  from  starch  and  glucose 
factories : 

Glucose  feed 

71.66 

5.58 

17.  60 

9.  01 

12. 14 

55.67 

1 2.82 

! 2.53 

Gluten  meal 

6.  98 

1.54 

16.  75 

7.  54 

4.  95 

69.  20 

1 2.71 

2.  71 

Starch  refuse 

7. 55 

1.68 

14.  72 

9.  29 

8.  80 

65.  51 

1 2.36 

2.  28 

Germ  meal 

6. 80 

1.  25 

11.  69 

4.  63 

10.  57 

71.  86 

1 1.87 

Germ  meal 

9.87 

1.01 

11. 19 

6. 17 

12.  54 

69.  09 

| 1. 79 

Miscellaneous  feeds : 

Corn  bran 

14.06 

2.  36 

13.72 

9. 15 

4.  98 

69.79 

! 2.20 

2.06 

Barley  feed 

6.31 

5.  92 

20.  57 

1.  77 

13.75 

57. 99 

i 3.29 

3.  07 

Locust  bean  meal 

9.  99 

2.  72 

5.  84 

0.  47 

7. 01 

83.  96 

1 0.93 

0.71 

Tlie  various  operations  in  the  milling  processes  and  the  structure  of  the  buck- 
wheat grain  are  indicated  by  the  composition  of  the  different  products,  as  given 
above.  In  the  milling  process  the  hulls  are  first  separated  from  the  inner  portions 
of  the  grain;  the  first  analysis  given  shows  the  composition  of  the  pure  hulls.  * * * 

The  shorts  and  middlings  are  composed  of  the  seed  coats  of  the  grain  with  the  layers 
lying  close  to  them,  with  a greater  or  smaller  admixture  of  the  hulls.  They  are 
valuable  as  cattle  foods  in  an  inverse  proportion  to  the  quantity  of  hulls  they  con- 
tain. * * * The  oat  dust  is  obtained  in  the  first  hulling  operation  of  the  kiln- 

dried  oat  grains,  from  the  end  “fuzz,”  with  a small  portion  of  the  starchy  part  of 
the  grain.  The  “ground  feed”  is  a mixture  of  oat  shorts  and  corn.  * * * 

The  glucose  feed  or  “sugar  feed”  as  it  is  sometimes  called,  is  a wet  feed  that 
must  be  fed  at  once  to  prevent  its  fermenting.  The  starch  refuse  constitutes  the 
coarse  portion  of  the  corn  from  which  most  of  the  starch  has  been  removed,  and  it  is 
made  up  of  the  germ,  gluten,  and  hulls  of  the  corn.  It  is  dried  by  pressure  and  sub- 
sequently by  steam  drying.  The  gluten  meal  is  prepared  from  this  feed  by  separating 
the  coarse  hulls  and  germs  from  the  finer  portion,  either  before  pressing  and  drying 
or  after  the  process  of  drying.  The  germ  meal  is  a refuse  feed  from  starch  factories. 
It  has  come  into  some  prominence  of  late  as  a cattle  food;  the  corn  is  heated  for 
eight  hours  at  140°  F.,  and  after  a certain  per  cent  of  starch  has  been  taken  out  it  is 
kiln-dried  and  ground.  * * * The  corn  bran  is  a cheap  refuse  feed,  with  a fair 

proportion  of  protein  and  rich  in  ether  extract  and  starchy  matter,  and  it  would 
seem  that  it  is  well  worthy  of  a trial;  it  may  be  had  usually  at  $5  per  ton,  but  has 
been  sold  for  $10  per  ton  during  the  past  season  of  high  prices  for  cattle  foods.  * * * 

The  barley  feed  consists  of  cleanings  and  scourings  of  malt  sprouts,  and  no  great 
claims  are  made  for  it  by  the  manufacturers,  it  being  sold  at  a nominal  price.  * * * 
The  locust  bean  meal  is  said  to  be  used  extensively  in  this  country  and  in  Europe 
as  an  ingredient  of  calf  meal.  It  is  the  locust  bean  (from  honey  locust)  ground  to- 
gether with  the  sweet  pod. 

A discussion  is  given  on  tlie  commercial  valuation  of  feeding  stuffs, 
and  a calculation  is  given  of  the  valuation  per  ton  of  the  feeding  stuffs 
here  reported  on,  the  valuation  being  based  on  the  author’s  figures, 
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protein  1.5  cents,  fat  3.6  cents,  and  carbohydrates  0.47  cents  per 
pound.  These  are  said  to  be  the  prices  ordinarily  paid  for  these  food 
ingredients  in  concentrated  cattle  foods  in  Wisconsin. 

Composition  of  some  feeding  stuffs,  G.  H.  Failyer  and  J.  T. 
Willard  ( Kansas  Sta.  Bui.  No.  32 , Dec.,  1891,  pp.  225-228). — Analyses 
with  reference  to  food  ingredients  are  given  of  stock  melons,  sugar- 
beets,  sugar  beet  tops,  2 varieties  of  sweet  potatoes,  artichokes, 
prairie  hay  and  millet  hay  raised  upon  the  station  farm,  and  of  linseed 
meal,  wheat  bran,  shorts,  middlings,  and  sorghum  seed.  The  compo- 
sition of  part  of  these  is  as  follows: 


Composition  of  feeding  stuffs  grown  in  Kansas. 


Composition  of  dry  matter. 

Water. 

Ash. 

Crude 

protein. 

Crude 

fat. 

Crude 

fiber. 

N itrogen- 
free 
extract. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Stock  melons 

95.  22 

7.  40 

9.  38 

0. 81 

21. 15 

61. 26 

Sugar  beets  (roots) 

84.  04 

4.  84 

11.03 

0.19 

5. 93 

78.  01 

Leaves  of  sugar  beets 

87.  89 

16.  23 

19.52 

2.01 

8.  83 

53.41 

Sweet  potatoes : 

Southern  Queen 

69.  77 

8.60 

5.  88 

0.93 

2.  86 

86. 73 

Red  Bermuda 

71.82 

3.87 

6.  58 

0.  68 

2.  57 

86.  30 

Artichokes  (fresh) 

81.  50 

5.  33 

12.  08 

0.  60 

3.43 

78.  56 

Millet  hay 

7.  96 

8.  91 

9.  27 

1.  60 

32.73 

47.  49 

Prairie  hay  (upland) 

8.  60 

8. 93 

5. 24 

2.  71 

30.69 

52. 43 

Composition  of  Kaffir  corn,  oats,  and  wheat  at  different  4iteges 
of  growth,  G.  H.  Failyer  and  J.  T.  Willard  ( Kansas  Sta.  Bui.  No. 

32,  Dec.,  1891,  pp.  229-232,  plate  1). — Analyses  of  the  kernels  and  fod- 
der of  Kaffir  corn,  white  variety,  and  of  the  grain  of  oats  and  wheat^ 
cut  at  different  stages  of  growth  are  given  as  follows : 


Composition  of  Kaffir  corn,  oats,  and  wheat  at  different  stages. 


In  dry  matter. 


Kind  and  condition  of  plant. 

Date  of 
collecting- 
samples. 

Water. 

Crude 

ash. 

Crude 

pro- 

tein. 

True 

albu- 

mi- 

noids. 

Non- 

albu- 

mi- 

noid 

nitro- 

gen. 

Crude 

fat. 

Crude 

fiber. 

Nitro- 

gen- 

free 

ex- 

tract. 

Kaffir  corn,  fodder : 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Seed  in  soft  milk  

Aug.  27 

7 37 

9.  80 

8. 63 

6.44 

0.35 

2. 36 

33.  91 

45.  30 

Seed  in  soft  dough 

Sept.  4 

6.  08 

8.  95 

7.  28 

5. 57 

0.  28 

1. 72 

34. 89 

47.16 

Seed  in  hard  dough 

. . .do 

9.  75 

10.12 

7.56 

5.  89 

0.  27 

2.  30 

33.43 

46.  59 

Seed  hard,  easily  split 

Sept.  17 

7.13 

9.  61 

6.  55 

5.  71 

0. 14 

1.  88 

33.  97 

47.  99 

Seed  hard,  nearly  ripe 

Oct.  3 

8.  67 

8.56 

5.  86 

4. 82 

0. 17 

1.84 

33.  59 

50.15 

Kaffir  corn,  grain : 

Seed  in  soft  milk 

Aug.  27 
Sept.  4 

10. 02 

2.29 

15.  24 

14. 93 

0.  05 

2.  87 

3.  02 

76.  58 

Seed  in  soft  dough 

9.  37 

1.95 

12. 38 

12. 48 

3.  32 
2.  89 

2. 21 
1.  83 

80. 14 

Seed  in  hard  dough 

9.  89 

1.  91 

12.42 

12.  23 

0.  03 

80.  95 

Seed  hard,  easily  split 

Seed  hard,  nearly  ripe 

Sept.  17 

9.  70 

1.77 

11.94 

11.74 

0. 03 

3.  60 

1.  71 

80.  98 

Oct.  3 

9.  31 

1. 86 

12.  06 

11.  92 

0.  02 

3.  61 

1.  64 

80. 83 

Oats,  grain: 

Seed  in  milk 

June  27 

10.  51 

4.  91 

14.45 

12. 06 

0.  38 

5.  09 

18. 45 

57. 10 

Seed  in  dough 

July  6 

10.  56 

4.  39 

12. 17 

11.  02 

0. 19 

6. 46 

10.  38 

66.  60 

Seed  ripe 

July  12 

9.  70 

4.  45 

12. 46 

11.59 

0.14 

6.  20 

9.  61 

67. 28 

Wheat,  grain: 

Seed  in  soft  dough 

June  11 

12.48 

1. 03 

16. 98 

13.60 

0. 54 

1. 84 

2.75 

76. 40 

Seed  ripe 

June  18 

11. 82 

1. 80 

15.  94 

12. 19 

0.  60 

1.  69 

2.  54 

78. 03 
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Tlie  table  shows  that  both  the  fodder  and  the  grain  of  the  Kaffir  corn  rapidly 
decreased  in  albuminoids  between  the  first  and  second  stages,  and  slowly  thereafter. 
In  the  fodder  the  fiber  was  nearly  constant,  but  it  decreased  in  the  grain.  The  nitrogen - 
free  extract,  sometimes  called  carbohydrates,  increased  in  both  parts  of  the  plant. 
The  non-albuminoid  nitrogen  is  more  abundant  in  the  growing  plant  than  in  the 
mature  one.  All  of  these  changes  are  percentage  changes.  They  are  in  the  main 
the  result  of  greater  increase  of  some  constituents  than  of  others.  Thus,  although 
there  is  a percentage  decrease  iu  the  albuminoids,  there  is  a greater  total  weight  in 
the  grain  when  ripe  than  at  any  previous  time,  being  more  than  twice  as  much  at  the 
last  cutting  as  at  the  first.  In  the  fodder  there  was  a slight  decrease  in  the  whole 
amount  of  protein. 

The  conclusion  must  be,  that  it  is  more  profitable  to  harvest  the  crop  when  ripe  or 
nearly  so  than  at  any  earlier  time.  This  is  true  when  fodder  is  an  important  con- 
sideration as  well  as  when  the  grain  is  most  important.  * * * 

What  has  been  said  upon  the  variations  of  the  composition  of  Kaffir  corn  grain 
applies  with  little  modification  to  the  oats  and  the  wheat.  The  first  cuttings  of  Kaf- 
fir corn  were  made  at  an  earlier  stage  of  development.  This  may  account  for  the 
greater  variations  of  Kaffir  corn  than  is  observed  in  the  other  grains. 

Analyses  of  fodder  articles  (Massachusetts  State  Sta.  Bui.  No.  42, 
June , 1892 , pp.  13-16). — Analyses  of  gluten  meal,  corn-germ  feed,  maize 
feed,  corn  meal,  ground  barley,  cotton  seed  meal,  and  chicken  feed 
(ground  meat  scraps).  Some  of  these  are  given  below: 


Analyses  of  feeding  stuffs. 


Gluten  feed. 

Corn- 

germ 

feed. 

Maize 

feed. 

Ground 

barley. 

Ground 

meat 

scraps. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Moisture 

6.81 

8.  97 

7.  55 

8.  60 

10. 91 

3.71 

Composition  of  dry  matter: 

Crude  asli 

1.81 

0.  77 

0.  87 

0.  92 

3. 19 

35.  61 

Crude  cellulose 

6.  39 

5.  09 

14.  05 

7.  93 

4. 10 

Crude  fat 

11.  73 

13. 46 

12. 17 

7. 90 

2. 13 

20.31 

Crude  protein 

28.  43 

26. 16 

10.  81 

29.  40 

13.  33 

40.08 

Nitrogen-free  extract 

51.  64 

54.  52 

62. 10 

53.  85 

77.  25 

100.  00 

100.  00 

100.00 

1 100.00 

100.  00 

Composition  of  feeding  stuffs,  F.  W.  Woll  ( Wisconsin  Sta.  Report 
for  1891,  pp.  193-202). — A popular  explanation  of  the  terms  used  in  the 
analysis  of  feeding  stuffs;  the  composition  and  the  per  cent  of  digest- 
ible materials  in  various  feeding  stuffs;  Wolff’s  feeding  standards,  with 
explanations  of  their  use;  and  directions  for  compounding  rations. 

Feeding  experiments  with  milch  cows,  0.  A.  Goessmann  (Mas- 
sachusetts State  Sta.  Bui.  No.  42,  June,  1892,  pp.  13). 

Synopsis. — A comparison  on  four  cows  of  silage  from  dent  and  sweet  corn  with  corn 
stover  from  the  same  varieties,  the  grain  ration  remaining  constant.  The  stover 
rations  proved  cheaper  than  those  containing  silage. 

The  experiments  described  were  with  four  cows  from  5 to  8 years  old, 
mostly  well  advanced  in  milk.  The  trial  extended  from  November  8 to 
March  22,  including  five  feeding  periods  of  from  two  to  five  weeks  each. 
During  four  periods,  feeding  a constant  grain  ration  of  3 pounds  each  of 
wheat  bran,  maize  feed,  and  cotton  seed  meal  per  cow,  a comparison 
was  made  between  corn  stover  from  Stowell  Evergreen  sweet  corn 
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and  Pride  of  the  North  dent  corn  and  the  silage  made  from  these 
2 varieties.  The  stover  and  silage  were  both  fed  ad  libitum.  Hay 
(5  pounds  per  head)  was  fed  in  each  silage  period.  In  a fifth 
period  the  cotton-seed  meal  was  replaced  by  3 pounds  of  corn  meal, 
and  the  coarse  fodder  consisted  of  hay  and  sugar  beets.  The  corn 
for  the  silage  was  cut  when  the  kernels  were  beginning  to  glaze. 
The  stover  was  from  the  matured  crop  and  was  field-cured.  It  was 
cut  for  feeding.  The  maize  feed  is  described  as  uone  of  the  waste 
products  of  corn  obtained  in  connection  with  the  manufacture  of  glu- 
cose sugar.  * * # It  represents  the  dried  grain  residue  of  the 

maize  kernels  after  the  principal  part  of  its  starchy  material  has  been 
removed,  and  contains  more  or  less  of  the  broken  up  skins  of  the  ker- 
nels.77 The  analyses  of  the  feeding  stuffs  used,  with  reference  to  both 
food  and  fertilizing  ingredients,  are  tabulated,  together  with  the  aver- 
age milk  yield  in  each  period,  weekly  analyses  of  the  milk,  live  weight 
of  the  animals,  and  total  and  net  cost  of  the  rations.  There  was  a 
gradual  decline  in  the  average  milk  yield,  as  was  to  be  expected,  but 
this  is  believed  to  be  normal.  There  is  no  indication  from  the  data 
given  that  it  was  affected  by  the  changes  of  coarse  food;  neither  were 
there  any  uniform  changes  in  the  composition  of  the  milk  which  could  be 
attributed  to  change  of  food.  The  following  are  the  market  prices  of  the 
feeding  stuffs  used  and  the  percentage  and  valuation  of  the  fertilizing 
ingredients  in  the  same.  Nitrogen  is  valued  at  15  cents,  phosphoric 
acid  at  5J  cents,  and  potash  at  4J  cents  per  pound. 


Cost  of  foods  and  percentage  of  fertilizing  ingredients  in  the  same. 


Corn 

meal. 

Wheat 

bran. 

Maize 

feed. 

Cotton 

seed 

meal. 

Hay. 

Sweet 

corn 

stover. 

Dent 

corn 

stover. 

Sweet 

corn 

silage. 

Dent 

corn 

silage. 

Sugar 

beets, 

Moisture 

. per  cent.. 

18.26 

10.  01 

8.  70 

7.05 

9.  72 

41.62 

20. 10 

84.  30 

79.  92 

85.  27 

Nitrogen 

do 

1.79 

2.  60 

4.  03 

5.  77 

1.38 

C.  57 

0.  99 

0.  20 

0.  27 

0.  26 

Phosphoric  acid  . . 

do 

0.  71 

2.  85 

0.70 

2.  33 

0.  36 

0.  20 

0.  29 

0.  09 

0. 14 

0.10 

Potassium  oxide. . 

do 

0.44 

1.63 

0.  43 

1.72 

1.  57 

1.00 

1.  40 

0.  41 

0.  33 

0.48 

Valuation  per  2,000  pounds  . . 

$6.  55 

$12.  40 

$13.  25 

$21.  42 

$5.  95 

$2.  83 

$4.  55 

$1.06 

$1.26 

$1.32 

Market  price 

31.00 

22.  00 

25.  00 

29.  00 

15.  00 

5.  00 

5.  00 

2.  50 

2.  50 

5.  00 

The  gross  cost  of  the  daily  ration  was  greater  with  the  silage  (19.15 
and  20.32  cents)  than  with  the  stover  (14.42  and  15.04  cents),  the  higher 
price  in  each  case  representing  the  sweet  corn.  The  hay  fed  with  the 
silage  probably  increased  the  cost  of  those  rations.  Assuming  80  per 
cent  of  the  fertilizing  ingredients  to  be  recoverable  and  valuing  these 
on  the  basis  given  above,  the  net  cost  of  the  fodder  rations  was  6.58 
and  7.75  cents  per  day,  respectively,  and  of  the  silage  rations  10.69  and 
11.72  cents.  In  the  period  in  which  corn  meal  was  substituted  for 
cotton  seed  meal  and  sugar  beets  and  hay  for  corn  stover,  the  net  cost 
of  the  ration  was  16.7  cents  per  day.  The  stover  rations  therefore 
proved  the  cheapest  rations  in  every  respect,  and  the  dent  stover  ration 
cheaper  than  the  sweet  corn  stover,  presumably  because  less  dent  stover 
yas  eaten. 
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The  relative  value  of  corn  silage  and  field-cured  fodder  corn 
for  milk  and  butter  production,  E.  W.  Woll  ( Wisconsin  iSta.  Re- 
port for  1891 , pp.  49-60). 

Synojjsis. — A comparison  on  twenty  cows  of  corn  fodder  and  silage  from  the  same.  One 
lot  was  fed  the  corn  fodder  ration  and  the  other  the  silage  ration  the  first  pe- 
riod, and  in  the  second  period  the  lots  were  reversed,  the  same  amounts  of  grain 
and  hay  being  fed  at  all  times.  Pound  for  pound  of  dry  matter  the  corn  fodder 
was  slightly  more  effective.  The  calculated  yield  of  milk  and  butter  per  acre 
of  land  was  in  favor  of  the  silage. 

This  experiment  is  in  continuation  of  others  on  the  same  subject 
made  in  previous  years  and  published  in  the  annual  reports  of  the  sta- 
tion. Abstracts  of  the  more  recent  of  these  are  given  in  E.  S.  Bui. 
No.  2,  part  I,  p.  192,  and  E.  S.  R.,  vol.  n,  pp.  430  and  440. 

In  the  experiment  here  described,  twenty  cows,  all  new  in  milk,  were 
used.  These  were  divided  into  two  lots,  which  were  alternated  on  the 
silage  and  fodder  rations.  The  rations  consisted  of  4 pounds  of  hay,  5 
pounds  of  wheat  bran,  and  2 pounds  of  wheat  shorts,  with  either  silage 
or  dry  fodder  corn  ad  libitum. 

The  experiment  proper  began  December  15,  1890,  after  a week  of  preliminary  feed- 
ing. The  first  period  lasted  until  February  9,  when  the  feeds  were  reversed,  and  the 
ten  cows  having  received  silage  during  the  first  period  were  fed  dry  fodder  corn 
during  the  second  period,  and  vice  versa.  The  week  following  the  first  period  was 
not  considered  as  belonging  to  the  experiment  proper.  The  second  period  lasted 
from  February  16  to  April  13,  making  the  number  of  days  in  which  the  experiment 
was  conducted  one  hundred  and  twelve  in  all. 

Both  the  silage  and  the  fodder  corn  were  from  Burrill  and  Whitman 
Ensilage  and  Pride  of  the  North  yellow  dent  corn.  Samples  of  the  feed- 
ing stuffs  were  taken  weekly  at  the  time  of  weighing  out.  The  cows 
were  milked  at  5 a.  m.  and  4:30  p.  m.,  the  weight  of  milk  at  each  milk- 
ing being  recorded.  Every  third  or  fourth  week  the  morning’s  and 
night’s  milk  of  each  cow  was  sampled  and  tested  by  the  Babcock 
method  for  a period  of  seven  days.  In  all  six  such  tests  were  made. 
During  the  weeks  when  the  milk  was  analyzed  the  cows  were  weighed 
daily  in  the  forenoon,  and  the  water  drank  by  each  animal  was  also 
weighed.  The  total  food  eaten  at  each  feeding  was  recorded  and  also 
any  small  residue  that  was  left.  “The  silage  was  eaten  up  clean 
throughout  the  experiment  and  the  cows  seemed  to  take  it  in  prefer- 
ence to  hay.”  The  data  given  as  a rule  include  only  average  figures. 

The  animals  kept  up  very  well  in  live  weight  during  the  whole  experiment,  so 
that  at  the  close  they  weighed  on  an  average  more  than  at  the  beginning  four  months 
earlier.  The  average  weight  of  the  cows  while  on  silage  was  28.9  pounds  greater 
than  while  on  fodder  corn,  the  increase  in  live  weight  ranging  from  62.5  to  5.6 
pounds.  All  the  cows  but  one  weighed  more  when  on  the  succulent  ration.  * * * 

The  cows  drank  on  an  average  23.7  pounds  more  water  while  on  fodder  corn  than  when 
they  were  on  silage.  * * * Besides  4 pounds  of  hay  and  7 pounds  of  grain  feed 

per  head  the  cows  ate  daily  on  an  average  59.3  pounds  of  silage,  containing  16.29 
pounds  of  dry  matter,  and  during  the  dry  fodder  periods  18.71  pounds  of  fodder  corn, 
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containing  13.51  pounds  of  dry  matter.  This  shows,  as  has  been  found  in  previous 
work  in  this  line,  that  cows  will  eat  more  when  fed  silage  than  when  fed  fodder 
corn,  when  they  get  all  they  want  in  both  cases. 

In  all  64,643  pounds  of  silage  were  fed  out  to  the  twenty  cows  during  the  experiment 
and  20,394  pounds  of  fodder  corn,  equal  to  17,743  pounds  and  14,726  pounds  of  dry 
matter  in  silage  and  fodder  corn  respectively. 

The  total  milk  yield  of  the  cows  during  the  whole  experiment  [was  19,813.4  pounds 
on  the  silage  ration  and  19,801.2  pounds  on  the  fodder  corn  ration].  This  difference 
of  12.2  pounds  of  milk  in  favor  of  the  silage  feed  is  of  course  too  minute  to  have  any 
significance  whatever.  * * * 

As  regards  the  production  of  milk  fat,  we  have  data  for  six  weeks  for  each  feed. 
The  total  quantity  of  milk  and  milk  fat  produced  during  this  time  are  given  in  the 
following  table: 


Table  showing  yield  of  milk  and  millc  fat. 


On  silage. 

On  fodder 
corn. 

Differ- 
ence in 
favor  of 
silage. 

Total  milk  yield  for  six  weeks 

Pounds. 
7,  440.  30 
337.  70 
4.54 

Pounds. 
7,  255. 10 
324. 14 
4. 47 

Pounds. 
185.  20 
13.  56 

Total  fat  in  milk  during  six  weeks  

Average  per  cent  of  fat  in  milk 

Calculating  the  quantities  of  milk  and  milk  fat  produced  by  the  same  quantity  of 
dry  matter,  we  notice  that  during  the  six  weeks  when  milk  analyses  were  made  the 
fodder  corn  ration  was  somewhat  more  productive.  While,  as  we  learned,  the  cows 
ate  more  dry  matter  on  silage  than  on  fodder  corn  in  these  weeks  and  produced  more 
milk  and  milk  fat,  the  increase  in  yield  did  not  come  up  to  increase  in  fat  content, 
and  consequently  100  pounds  of  dry  matter  in  the  fodder  corn  ration  produced  some- 
what more  than  the  same  quantity  in  the  silage  ration.,  * * * 

When  we  consider  the  total  quantity  of  the  same  food  consumed  by  the  20  cows 
during  the  whole  experiment,  and  also  the  milk  produced,  we  notice  that  28,160.9 
pounds  of  dry  matter  during  the  silage  period  produced  practically  the  same  quan- 
tity of  milk  as  did  the  25,143.9  pounds  of  dry  matter  during  the  fodder  corn  periods. 
Putting  it  in  a different  form,  we  find  that  100  pounds  of  dry  matter  in  the  fodder 
corn  ration  produced  78.7  pounds  of  milk,  and  in  the  silage  ration  70.4  pounds  of  milk, 
a difference  in  favor  of  the  fodder  corn  ration  of  8.6  pounds,  or  12  per  cent. 

This  is  exactly  the  same  result  as  obtained  in  last  year’s  experiment,  the  dry  mat- 
ter in  the  fodder  corn  giving  a 12  j)er  cent  better  result  in  the  milk  yield,  orl  pound 
of  dry  matter  in  the  fodder  corn  ration  produced  the  same  results  as  1.12  pounds  of 
dry  matter  in  the  silage  ration. 

Considering  the  relation  between  the  milk  produced  by  the  cows  and 
the  area  of  land  from  which  the  fodder  fed  in  both  cases  was  obtained, 
it  is  found  by  calculation  that  with  the  silage  from  1 acre  377  pounds 
more  milk  was  produced  than  with  the  dry  fodder  from  the  same 
area.  But  to  accomplish  this  81  pounds  more  hay  and  141  pounds 
more  grain  were  fed  with  the  silage  than  with  the  fodder  corn  from  an 
acre.  Allowing  $7  per  ton  for  the  hay,  $15  per  ton  for  the  grain,  and 
$1  per  100  pounds  for  the  milk,  the  net  profit  of  the  silage  over  the 
fodder  corn  from  1 acre  is  shown  to  be  $2.43.  This  takes  account  only 
of  the  first  cost  of  the  feed,  without  reference  to  the  question  of  labor. 
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This  $2*43  would  represent  243  pounds  of  milk  at  $1  per  100  pounds, 
which  Would  correspond  to  about  12  pounds  of  butter* 

It  will  be  remembered  that  this  result  is  obtained  on  an  experiment  with  twenty  cows 
that  were  fed  the  product  of  nearly  two  thirds  of  an  8-f-acre  field.  Considerable  con- 
fidence is  therefore  placed  in  the  correctness  of  the  results  and  the  general  applica- 
bility of  the  conclusions  drawn  to  the  conditions  of  our  general  Wisconsin  farmers. 
Summarizing  our  work  in  this  line,  we  have  the  following  conclusions: 

(1)  A daily  ration  of  4 pounds  of  hay  and  7 pounds  of  grain  feed,  with  corn  silage 
or  field-cured  fodder  corn  ad  libitum,  fed  to  twenty  cows  during  sixteen  weeks,  produced 
a total  quantity  of  19,813.4  pounds  of  milk  during  the  silage  periods  and  19,801.2 
pounds  of  milk  during  the  fodder  corn  periods. 

(2)  When  we  consider  the  areas  of  land  from  which  the  silage  and  fodder  corn  fed 
were  obtained,  we  find  that  the  silage  would  have  produced  243  pounds  more  milk 
per  acre  than  the  dry  fodder,  or  the  equivalent  of  12  pounds  of  butter.  This  is  a 
gain  of  a little  more  than  3 per  cent  in  favor  of  the  silage. 

A preliminary  experiment  on  the  influence  of  imperfect  venti- 
lation upon  milch  cows,  F.  H.  King  ( Wisconsin  Sta.  Report  for  1891, 

pp.  61-68). 

Synopsis. — In  two  experiments  with  twenty  and  twenty-five  cows,  respectively,  made 
to  observe  the  effects  of  good  and  poor  ventilation,  the  yield  of  milk  was  larger 
in  the  periods  of  good  ventilation  than  in  those  of  poor  ventilation. 

To  study  the  relative  effects  of  good  and  poor  ventilation  upon  milch 
cows,  an  experiment  was  commenced  April  8 with  twenty  animals. 
After  a preliminary  period  extending  to  April  19  the  experiment  proper 
began  and  continued  for  fourteen  days,  which  were  divided  into  six 
periods,  four  of  two  days  and  two  of  three  days  each. 

In  the  first,  third,  and  fifth  periods  the  animals  were  under  the  in- 
fluence of  poor  ventilation,  and  in  the  second,  fourth,  and  sixth  periods 
under  good  ventilation.  A record  was  kept  of  the  yield  of  milk,  water 
drank,  temperature  of  the  stable,  and  the  weights  of  the  animals,  and 
the  results  of  these  observations  are  tabulated.  These  show  that 
slightly  more  milk  was  produced  during  the  periods  of  good  ventila- 
tion, that  the  cows  drank  on  an  average  11.4  pounds  more  water  per 
day  under  the  conditions  of  poor  ventilation,  and  that  “in  all  cases  the 
the  mean  weight  of  the  herd  increased  under  the  conditions  of  good 
ventilation,  while  under  the  reverse  conditions  there  was  a loss,  the 
average  amount  per  cow  being  10.75  pounds  for  each  change.” 

There  was  a difference  of  6.3°  F.  in  tbe  mean  temperature  of  the  stable  during  the 
well  and  poorly  ventilated  periods,  and  this  difference  probably  explains,  in  part 
at  least,  the  greater  amount  of  water  drank  during  the  periods  of  poor  ventila- 
tion. * * * 

The  differences  in  ventilation  do  not  appear  to  have  had  an  appreciable  influence 
upon  the  quantity  of  food  eaten,  for  the  amounts  consumed  under  both  conditions 
w ere  practically  the  same. 

In  another  experiment  with  twenty-five  cows,  lasting  onehundredand 
twenty-two  days,  an  attempt  was  made  to  observe  the  effects  of  small 
difference  in  ventilation  by  closing  the  two  large  ventilators  in  the  stable 
on  alternate  nights.  In  this,  as  in  the  preceding  experiment,  there  was 
a slight  balance  in  milk  yield  in  favor  of  the  more  perfect  ventilation. 
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Feeding  milk  to  cows,  J.  Wilson  and  G.  B.  Patrick  ( Iowa  Sid* 
Bid.  Wo.  17,  May , 1893,  pp.  389-392 )* 

Synopsis. — Whole  mill^ncl  skim  milk  fed  to  two  Hoisteiii  cowS  at  pasture  seemed 
to  keep  up  the  yietcl  and  quality  of  milk  at  a time  wheu  pastures  were  drying 
up  and  when  shrinkage  was  geUeral  with  all  coWs  on  pasturage  alone. 

Two  Holstein  cows,  heariy  new  in  milk,  were  fed  from  June  21  to 
August  29,  in  four  periods,  as  follows : Period  1,  pasturage  and  40 
pounds  of  whole  milk  per  head  daily  for  twenty-six  days ; period  2, 
pasturage  alone  for  nine  days;  period  3,  pasturage  and  40  pounds  of 
skim  milk  per  day  for  fourteen  days;  and  period  4,  pasturage  alone. 
The  pasturage  was  on  a good  blue  grass  pasture.  No  grain  of  any 
kind  was  given.  The  milk  produced  in  each  period  was  tested  by  means 
of  composite  samples  analyzed  every  four  or  five  days.  The  milk  of 
each  cow  was  weighed  at  eacl i milkin g.  These  results  and  the  calculated 
amounts  of  total  solids  and  of  fat  are  tabulated.  The  average  compo- 
sition of  the  milk  in  each  period  and  the  average  yield  per  day  of  milk, 
solids,  and  fat  are  here  given. 


Daily  averages  by  periods. 


Cow  Xo.  155. 

Cow  Xo.  151. 

Yield 

of 

milk. 

Total  solids 
in  milk. 

Rat  in  milk. 

Yield 

of 

milk. 

Total  solids 
in  milk. 

Latin 

milk. 

Pasturage  and  whole  milk, 

Lbs. 

Per  ct. 

Lbs. 

Per  6t. 

Lbs. 

Lbs ; 

Per  ct. 

Lbs. 

Per  ct. 

Lbs . 

June  21-July  16 

39.7 

12. 06 

4.  788 

2-98 

1.183 

32.8 

11.  71 

4.  612 

3. 14 

1. 032 

Pasturage  alone,  July  17-25  .. 
Pasturage  and  skim  milk, 
July  26-Aug.  8 

34.7 

11. 86 

4. 117 

2.  75 

0.  959 

27.9 

11.37 

3. 170 

2.  95 

0. 823 

32.4 

11. 78 

3.  855 

2.  77 

0.  925 

27.6 

11. 21 

3.  089 

2.  88 

0. 791 

Pasturage  alone,  Aug.  9-29  . . . 

27.6 

11.23 

3.  295 

2,  72 

0.  747 

23.6 

11.  38 

2. 731 

2.  91 

0.  686 

In  both  cases  feeding  milk  had  the  effect  of  keeping  up  the  flow  of  milk 
and  its  quality  as  well.  The  pastures  dried  up  during  the  summer  and 
shrinkage  was  general  with  all  cows  that  had  nothing  but  pastur- 
age.” As  soon  as  the  milk  or  skim  milk  was  discontinued  the  milk 
shrunk  in  quantity  and  in  solids  and  fat. 

Feeding  beets  and  potatoes  for  butter,  J.  Wilson,  D.  B.  Bisbee, 
and  F.  A.  Leighton  ( loiva  Sta.  Biel.  Wo.  17 , May , 1892,  pp.  371-377). — 
With  a view  to  testing  the  value  of  sugar  beets  and  potatoes  for  butter  pro- 
duction, two  lots  of  two  cows  each  were  fed  from  December  1 to  July 
29,  lot  1 receiving  sugar  beets  and  lot  2 potatoes.  Lot  1 consisted  of  a 
Shorthorn  cow  and  a Holstein  heifer,  and  lot  2 of  a Shorthorn  cow  and 
a high-grade  Jersey  heifer.  From  20  to  50  pounds  of  beets  per  head 
were  fed  daily  and  from  10  to  50  pounds  of  potatoes.  With  these  corn 
fodder  and  a varying  grain  ration  were  fed.  Butter  was  made  from 
the  milk  of  each  lot  on  three  dates,  January  19,  January  25,  and  Feb- 
ruary 22.  The  data  obtained  on  these  occasions  are  given.  It  is  stated 
that  the  butter  from  the  lot  receiving  sugar  beets  was  of  better  flavor 
and  color  and  kept  better  than  that  made  from  the  lot  receiving  pota- 
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toes,  but  that  “the  higher  grades  of  butter  can  not  be  made  from 
heavy  feeding  of  either  raw  sugar  beets  or  raw  potatoes.” 

Winter  rations  for  breeding  ewes,  J.  A.  Craig  ( Wisconsin  Sta. 
Report  for  1891 , pp.  5-14). 

Synopsis. — A comparison  was  made  of  rations  containing  either  dry  corn  fodder,  oat 
straw,  or  hay,  and  those  containing  corn  silage,  clover  silage,  or  sugar  beets,  for 
wintering  breeding  ewes.  Mixed  grain  rations  were  fed  in  each  comparison.  Of 
the  dry  fodders  the  cut  corn  fodder  on  the  whole  gave  the  best  results,  although 
the  oat  straw  ration  gave  good  results  and  was  the  cheapest  ration.  Corn  silage 
led  the  succulent  fodders  and  was  more  satisfactory  than  sugar  beets. 

Two  experiments  are  reported,  each  with  12  high-grade  Shopshire 
ewes,  lasting  eight  weeks,  from  January  21  to  March  18.  Both  were  made 
to  compare  different  coarse  fodders  when  a constant  grain  ration  was 
fed.  The  current  market  prices  of  the  food  used  were,  corn  fodder  $4, 
corn  silage  $2,  clover  silage  $2,  oat  straw  $3,  hay  $8,  sugar  beets  $2, 
and  bran  $12  per  ton,  and  oats  30  cents  per  bushel. 

Comparison  of  dry  fodders. — The  ewes  were  divided  into  three  lots 
of  four  each,  all  receiving  like  amounts  of  oats,  bran,  and  sugar  beets.  In 
addition  lot  1 received  cut  corn  fodder,  lot  2 oat  straw,  and  lot  3 blue 
grass  hay,  each  fed  ad  libitum.  The  object  was  not  to  fatten  the  ani- 
mals, but  to  keep  them  in  good  condition  for  breeding.  There  was  a 
small  average  gain  for  each  lot.  Slightly  more  corn  fodder  was  con- 
sumed than  hay  or  oat  straw,  but  the  amount  refused  was  also  larger 
with  corn  fodder. 

Following  is  the  cost  of  the  rations  of  the  different  lots : 


Lot  1 (corn 
fodder) . 

Lot  2 (oat 
straw). 

Lot  3 (hay). 

Cost  of  food  for  four  ewes  for  eight  weeks 

$2. 30 
0.01 

$1,910 
0. 008 

$2.  890 
0.  012 

Cost  of  food  for  one  ewe  for  one  day 

(1)  Cut  corn  fodder  gave  the  best  results,  as  the  ewes  so  fed  were  maintained  cheaply, 
they  kept  in  the  best  health,  their  fleeces  were  in  the  best  condition,  and  after 
lambing  they  gave  the  most  abundant  supply  of  milk. 

(2)  Oat  straw  as  a fodder  for  sheep  is  shown  by  this  experiment  to  have  a higher 

feeding  value  than  is  commonly  credited  to  it.  Combined  with  a small  quantity  of 
grain  and  succulent  food  it  offers  the  best  ration  for  carrying  breeding  ewes  over  win- 
ter at  the  least  expense.  Ewes  were  kept  in  good  condition  on  a ration  consisting 
largely  of  oat  straw  at  a cost  of  less  than  a cent  a day.  * * * While  it  would  not 

be  proper  to  recommend  an  exclusive  straw  and  grain  ration  on  this  trial  alone,  yet 
it  is  evident  that  oat  straw  may  be  with  profit  more  largely  used  with  other  fodders. 

(3)  While  hay  is  a good  dry  fodder  for  sheep,  yet  looking  for  the  best  results  and 
closest  economy  it  would  be  better  to  give  the  preference  to  oat  straw  and  corn  fod- 
der, where  these  fodders  are  available  at  the  valuation  given  in  our  scale  of  prices. 

Comparison  of  succulent  fodders. — As  in  the  preceding  experiment, 
the  ewes  were  divided  into  three  lots  of  four  each  and  all  received  the 
same  ration  of  oats,  bran,  and  hay.  In  addition  to  these,  lot  1 re- 
ceived corn  silage,  lot  2 clover  silage,  and  lot  3 sugar  beefs.  Of  these^ 
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tlie  ewes  were  fed  only  enough  to  keep  them  in  good  breeding  con- 
dition, the  amounts  given  being  practically  the  same  for  all  three  lots. 
Each  lot  made  a slight  gain  in  weight.  The  cost  of  the  several 
rations  was  as  follows : 


Lot  1 (corn 
silage) . 

Lot  2 (clo- 
ver silage). 

Lot  3 (sug- 
ar beets) . 

Cost  of  food,  for  four  ewes  for  eight  weehs 

$2. 67 
0.  Oil 

$2.  91 
0. 013 

$2.  76 
0.  012 

Cost  of  food  for  one  ewe  for  one  day 

(1)  Corn  silage  is  a valuable  fodder  for  breeding  ewes,  surpassing  the  other  suc- 
culent fodders  used  in  this  experiment  in  its  cheapness,  by  keeping  the  sheep  in  good, 
thriving  condition,  and  leading  to  a good  flow  of  milk. 

(2)  Clover  silage  if  properly  preserved  is  a good  sheep  food.  The  sheep  after 
getting  used  to  it  eat  it  with  avidity  and  do  well  on  it.  Against  it  is  the  cost  of 
making  and  the  difficulty  in  preserving  it. 

(3)  Sugar  beets  are  liked  by  sheep,  but  they  can  not  be  said  to  equal  either  of  the 
other  succulent  fodders  experimented  with.  They  are  apt  to  induce  scouring  if  fed 
in  quantities  of  over  4 pounds  daily  to  each  ewe. 

Influence  of  different  rations  on  the  growth  of  wool  and  in- 
crease in  live  weight  of  fattening  sheep,  J.  A.  Craiu  ( Wisconsin 
Sta.  Report  for  1891,  pp.  14-23). 

Synopsis. — A comparison  of  a carbonaceous  with  a nitrogenous  diet  for  wethers. 
Two  lots  of  6 animals  each  were  fed  the  respective  rations  for  twelve  weeks. 
The  cheapest  gain  in  live  weight  was  made  on  the  carbonaceous  ration,  although 
a larger  gain  in  weight  and  slightly  more  wool  were  produced  on  the  nitroge- 
nous ration. 

Iu  the  study  of  this  question  twelve  grade  Shropshire  wethers  were 
used,  averaging  about  9 months  old  at  the  commencement  of  the  trial. 
They  were  shorn  and  then  divided  into  two  lots.  After  an  introductory 
period  of  two  weeks  they  were  fed  for  twelve  weeks  (January  19  to  April 
13)  as  follows:  Lot  1,  a carbonaceous  ration  consisting  of  shelled  corn, 
cut  corn  fodder,  and  corn  silage,  having  a nutritive  ratio  of  1: 10  5 and 
lot  2,  a nitrogenous  ration  composed  of  equal  parts  of  oats  and  oil 
meal,  and  clover  hay  and  clover  silage,  having  a nutritive  ratio  of 
1:3.0.  Both  lots  were  given  all  they  would  eat  of  the  respective 
rations.  The  current  prices  of  the  materials  composing  the  rations 
were,  corn  fodder  $4,  clover  hay  $8,  corn  and  clover  silage  $2  each, 
and  oil  meal  $20  per  ton,  and  oats  30  cents  and  corn  40  cents  per 
bushel.  The  table  of  weekly  gains  in  live  weight  shows  that  lot  1 gained 
181  pounds  on  the  carbonaceous  ration  and  lot  2 gained  214  pounds  on 
the  nitrogenous  ration. 

In  lot  1 there  were  two  wethers  that  did  not  develop  as  they  should  have  done 
had  they  been  thrifty.  They  were  never  unwell,  yet  they  were  always  poor  feeders. 
During  the  period  they  gained  only  24  pounds  and  25  pounds,  respectively.  In  lot 
2 there  was  one  wether  that  was  also  unthrifty,  as  it  only  gained  26  pounds  during 
the  experiment.  Had  these  wethers  been  of  average  vigor  the  cost  of  gain  would 
have  been  materially  reduced  and  the  difference  between  the  lots  in  the  total  gain 
might  have  been  much  less. 

5241 — No.  2 6 
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The  financial  results  for  each  lot  were  as  follows : 


Lot  1 (car- 
bonaceous). 

Lot  2 (ni- 
trogenous). 

Cost  of  food  consumed 

$6.  70 
0.  037 

$11.  85 
0.  0553 

Cost  of  food  per  pound  of  gain  in  live  weight,  including  wool 

u Considering  the  cost  of  gain  made  by  the  two  lots,  we  find  that  lot 
1 increased  in  live  weight  at  a rate  of  $1.80  cheaper  per  100  pounds 
gain  than  lot  2.  In  the  experiment  of  a similar  nature  conducted  last 
year  [Annual  Report  of  the  Station  for  1890,  p.  16;  E.  S.  E.,  vol.  ii,  p. 
437]  the  lot  fed  a carbonaceous  ration  made  not  only  the  cheaper  gain, 
but  also  slightly  the  greater.” 

The  length  of  the  wool  was  measured  half  way  between  the  shoulder 
and  the  elbow,  the  loss  by  washing  determined,  and  the  parts  of  the 
body  weighed  at  the  time  of  slaughtering.  These  data  are  tabulated. 

Slightly  better  results  in  wool  growth  were  obtained  from  the  wethers  that  were 
fed  the  nitrogenous  ration,  as  they  clipped  a total  of  2.6  pounds  unwashed  and  0.8 
pound  washed  wool  more  than  those  fed  the  carbonaceous  ration.  The  difference  in 
the  weight  was  due  almost  altogether  to  the  greater  amount  of  yolk  in  the  fleeces  in 
the  wethers  that  received  the  nitrogenous  ration.  The  fleeces  of  lot  1 lost  29  per 
cent  of  their  weight  in  the  tub-washing  and  those  of  lot  2,  34  per  cent. 

There  was  no  uniformity  in  the  differences  of  the  lots  in  regard  to  the  mixture  of 
fat  and  lean  in  the  carcasses. 

[The  results  of  this  trial  are  compared  with  those  of  a previous  trial  referred  to 
above.]  The  figures  will  show  that  not  only  does  the  fattening  of  sheep  supply  the 
farmer  with  a steady  and  easily  accessible  market  on  his  farm  for  some  of  his  farm 
produce,  but  also  yields  him  a good  margin  of  profit. 

Shearing  wethers  in  winter  before  fattening  them,  J.  A.  Craig 

(Wisconsin  Sta.  Report  for  1891,  pp.  23-27). 

Synopsis. — A trial  was  made  with  two  lots  of  three  wethers  each,  one  of  which  was 
shorn  at  the  beginning  of  the  trial  and  the  other  left  unshorn.  Both  lots  re- 
ceived the  same  food  ad  libitum.  The  unshorn  lot  produced  the  larger  gain  of 
live  weight  and  of  wool  and  at  the  least  cost.  The  trial  was  unfavorable  to 
shearing. 

December  12  six  wethers,  “of  similar  breeding  and  much  alike  in  fleece 
and  type,”  were  selected  and  divided  into  two  lots  weighing  291  and 
282  pounds  respectively.  One  lot  was  shorn  at  once  and  the  other 
left  unshorn.  After  a preliminary  period  of  two  weeks  the  experiment 
proper  began  February  2 and  continued  until  April  20.  At  the  begin- 
ning of  the  experiment  the  unshorn  lot  weighed  302  pounds  and  the 
shorn  lot  296  pounds.  Both  lots  were  given  all  they  would  eat  of 
meadow  hay,  sugar  beets,  and  a grain  mixture  consisting  of  one  part 
of  oil  meal,  one  part  of  oats,  and  four  parts  of  whole  corn  by  weight; 
The  tabulated  results  of  food  eaten  and  weekly  gains  in  live  weight 
show  that  in  eleven  weeks  the  shorn  lot  gained  120  pounds  in  live 
weight  at  a cost  of  $5.64,  or  4.7  cents  per  pound,  and  the  unshorn  lot 
gained  127  pounds  live  weight  at  a cost  of  $5.55,  or  4.4  cents  per  pound; 
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The  cost  of  the  rations  is  calculated  on  the  market  prices  given  in  the 
above  experiment  with  breeding  ewes. 

It  will  l>e  seen  that  lot  2,  left  unshorn,  not  only  made  a greater  total  gain  than  the 
shorn  wethers  of  lot  1,  hut  also  made  a cheaper  gain.  It  remains  to  he  said  that  the 
temperature  of  the  sheep  shed  in  which  these  wethers  were  fed  had  no  doubt  some 
influence  on  the  results  of  the  experiment.  * * * The  average  temperature  of 

the  shed  during  the  period  of  experiment  was  about  35°  F. 

The  production  of  wool  was  as  follows : At  the  first  shearing,  De- 
cember 12,  lot  1 (shorn)  yielded  a total  of  16.4  pounds,  and  at  the 
second  shearing,  April  24,  12.1  pounds,  making  a total  of  28.5  pounds. 
The  unshorn  lot  when  shorn  April  24  gave  a total  of  32.7  pounds  of 
unwashed  wool,  or  4.2  pounds  more  than  lot  1.  On  the  basis  of  that 
assumption,  the  unshorn  lot  would  have  yielded  16.4  pounds  of  wool, 
the  same  as  the  shorn  lot,  if  they  had  been  shorn  December  12.  It  is 
seen  that  during  the  experiment  the  unshorn  lot  produced  16.3  pounds 
of  unwashed  wool  as  compared  with  12.1  pounds  produced  by  the  shorn 
lot  in  the  same  time.  In  tub- washing  the  fleeces  of  the  shorn  lot  lost 
36  per  cent  and  those  of  the  unshorn  lot  44  per  cent,  showing  that  the 
latter  contained  8 per  cent  more  yolk  than  the  former.  The  wool  from 
the  shorn  lot  was  naturally  much  shorter  in  staple.  Subtracting  the 
weight  of  the  wool  ju’oduced  from  the  total  gain  in  live  weight,  the 
actual  gain  in  flesh  was  found  to  be  107.9  pounds  for  the  shorn  lot  and 
110.7  pounds  for  the  unshorn  lot,  a difference  of  only  2.7  pounds. 

Both  lots  were  slaughtered  and  the  data  secured  are  tabulated. 
These  show  material  difference  between  the  two  lots. 

As  the  results  of  this  single  trial  it  appears  that — 

(1)  When  fed  in  common  sheep  sheds  of  an  average  temperature  of  35°  F.  it  is  not 
advisable  to  shear  fattening  wethers  in  December. 

(2)  The  wethers  left  imshorn  gave  in  this  trial  the  greater  gain  in  wool  and  mut- 
ton combined  at  the  least  cost. 

(3)  The  unshorn  wethers  yielded  the  greater  weight  of  wool,  and  that  also  of  a 
more  marketable  length  of  staple,  though  it  contained  slightly  more  yolk. 

(4)  The  unshorn  wethers  made  the  greater  gain  in  flesh,  and  in  addition  the  mut- 
ton did  not  differ  in  its  proportions  of  fat  and  lean  from  that  of  the  shorn  lot. 

Feeding  grain  to  lambs  before  weaning  them,  J.  A.  Craig 
( Wisconsin  Sta.  Report  for  1891,  pp.  27-33). 

Synopsis. — A comparison  on  three  lots  of  three  ewes  and  three  rams  each  of  feeding 
grain  to  the  lambs  or  the  same  amount  to  the  ewes  and  of  feeding  no  grain,  the 
animals  in  each  case  being  on  good  pasturage.  The  best  results  were  shown  from 
feeding  grain  to  the  lambs.  The  result  was  better  than  when  the  grain  was  fed  to 
the  ewes  instead  of  the  lambs.  The  inference  was  that  lambs  should  be  taught 
to  eat  grain  as  early  as  possible. 

To  ascertain  whether  grain  could  be  profitably  fed  to  lambs  running 
with  their  dams  on  good  pasture,  and  if  so  whether  it  was  better  to 
feed  it  directly  to  the  lambs  or  to  the  ewes,  nine  high-grade  Shropshire 
ewes  with  nine  lambs  were  selected.  The  ewes  and  lambs  were  uniform 
in  type  and  quality,  having  been  sired  by  the  same  ram.  They  were 
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divided  into  three  even  lots.  In  the  case  of  lot  1 the  lambs  received 
all  they  would  eat  of  a mixture  of  one  part  corn  meal,  one  part  bran, 
and  one  fourth  part  oil  meal  by  weight,  the  ewes  receiving  only  pas- 
turage. The  lambs  of  lot  2 received  no  grain,  but  the  same  amount  of 
grain  was  fed  to  the  ewes  as  was  consumed  by  the  lambs  in  lot  1. 
Neither  the  ewes  nor  lambs  in  lot  3 received  any  grain.  All  the  lots 
were  kept  on  pasturage  of  a similar  character.  During  rainy  weather 
the  lots  were  kept  in  sheds,  receiving  roots,  corn  fodder,  and  hay,  the 
amounts  of  which  were  noted  and  charged  to  each  lot.  The  feeding 
lasted  from  April  30  to  July  9 — ten  weeks.  The  data  as  to  the  food 
consumed,  gain  in  live  weight,  and  cost  of  the  food  are  tabulated.  The 
author  draws  the  following  conclusions: 

(1)  It  is  good  management  to  feed  the  lambs  before  weaning  them  all  they  will  eat 
of  such  grain  mixtures  as  that  used  in  this  experiment.  The  lot  of  three  lambs  so  fed 
made  an  excess  gain  over  the  lot  receiving  no  grain  of  25  pounds  during  ten  weeks  a^ 
a cost  of  56  cents. 

(2)  To  feed  the  ewes  the  grain  mixture  instead  of  the  lambs  is  not  likely  to  give  a? 
good  results  as  feeding  it  to  the  lambs  direct,,  though  it  does  seem  that  a combinatioi 
of  both  practices  would  he  the  best. 

(3)  To  make  the  cheapest  and  the  greatest  gain  for  each  pound  of  grain  consumed 
the  lambs  should  he  taught  to  eat  grain  as  early  in  life  as  possible. 

Feeding  lambs,  C.  F.  Curtiss  ( Iowa  Sta.  Bui.  No.  17 , May , 1893,  pp. 
378-384). — The  results  are  reported  of  feeding  three  lots  of  from  two 
to  three  lambs  each  for  a period  of  one  hundred  and  twenty-one  days — 
December  1 to  April  1 — as  follows  : 

Lot  1,  oats,  oil  meal,  bran,  and  hay ; nutritive  ratio  1 : 6.5. 

Lot  2,  shelled  corn,  hay,  and  oat  straw;  nutritive  ratio  1:11.9. 

Lot  3,  oats,  shelled  coim,  bran,  oil  meal,  and  hay;  nutritive  ratio  1:7.2. 

At  the  beginning  of  the  experiment  lot  1 (three  lambs)  weighed  211 
pounds,  lot  2 (three  lambs)  207  pounds,  and  lot  3 (two  lambs)  135  pounds. 
Each  lot  was  kept  by  itself  and  given  exercise  in  the  open  air  daily. 
Salt  was  accessible  to  them  at  all  times.  The  average  gain  in  live  weight 
per  animal  in  lot  1 was  25  pounds  5 in  lot  2, 13^  pounds ; and  in  lot  3,  20 
pounds.  With  oil  meal  at  $25,  bran  at  $16,  hay  at  $5,  and  straw  at 
$2  per  ton,  and  oats  at  25J  cents  and  corn  at  30  cents  per  bushel,  the 
gain  in  live  weight  of  lot  1 cost  6.2  cents  per  pound;  of  lot  2,  5.7  cents 
per  pound ; and  of  lot  3,  5.65  cents  per  pound. 

aThe  corn-fed  lambs  made  no  apparent  growth.  The  gain  in  weight 
seemed  to  be  the  result  of  fattening  instead  of  growing.”  The  ration 
of  lot  3 u gave  the  cheapest  gain  and  on  the  whole  the  most  satisfactory 
results,  although  the  gain  was  less  than  that  of  the  lambs  on  the  nar- 
row ration.  The  lambs  in  this  lot  made  a satisfactory  growth  and  im- 
provement in  flesh.”  A lamb  from  lot  1 sheared  3 pounds  of  wool  and 
one  from  lot  2,  3 pounds.  Both  had  been  sheared  the  previous  Octo- 
ber. u There  was  no  appreciable  difference  in  the  market  value  of  the 
wool.”  On  slaughtering  these  two  lambs  little  difference  was  seen  in 
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the  quality  of  the  mutton,  though  that  from  lot  1 was  believed  to  be 
“rather  more  juicy  aud  tender  than  that  of  the  corn-fed  lot.’7 

Winter  feeding  of  hogs  {low 4,  Sta.  Bui.  No.  17,  May , 1892 , pp.  385- 
388). — The  indications  from  a trial  of  feeding  three  sows  from  one  and 
a half  to  three  years  old  and  six  slioats  on  corn-and-cob  meal,  ear  corn, 
ground  oats,  buttermilk,  and  bran  or  oil  meal,  were  “ that  when  corn  is 
25  cents  per  bushel  and  hogs  4 cents  a pound  winter  feeding  will  pay 
better  than  selling  the  corn,  and  that  young  hogs  will  yield  a greater 
profit  than  old  ones.” 

Feeding  value  of  whey,  W.  A.  Henry  ( Wisconsin  Sta.  Report  for 
1891 , pp.  38-48). — This  account  of  experiments  in  feeding  whey  to  pigs 
is  reprinted  from  Bulletin  No.  27  of  the  station  (E.  S.  R.,  vol.  in,  p.  48). 

The  result  of  crossing  the  Shropshire  with  the  American  Me- 
rino, J.  A.  Craig-  (Wisconsin  Sta.  Report  for  1891,  pp.  33-37). — Bear- 
ing on  the  question  of  grading  up  a flock  of  ewes  for  breeding  mutton 
sheep  and  of  the  effect  of  the  change  from  the  growing  of  fine  wool  to 
the  breeding  of  mutton  sheep,  an  account  is  given  of  work  commenced 
in  1889  of  crossing  Merino  ewes  with  pure  bred  Shropshire  rams: 

While  there  has  heen  a material  gain  in  the  form  of  these  sheep  over  that  of  the 
Merino  for  mutton-breeding,  there  has  been  an  additional  gain  in  the  wool  clipped; 
for  that  from  the  first  cross  used  brought  us  a higher  price  in  the  Chicago  market 
than  that  of  either  our  Merinos  or  Shropshires.  * * * From  the  results  obtained 

it  seems  reasonable  to  expect  that  with  three,  or  at  most  four  top  crosses  of  such  a 
breed  as  the  Shropshire  upon  even  such  an  extremely  different  type  as  the  Merino, 
offspring  would  result  that  could  not  practically  be  distinguished  from  the  pure-bred 
Shropshire.  The  time  it  will  take  to  reach  that  degree  of  development  will  depend 
to  a considerable  extent  on  the  impressive  power  of  the  rams  that  are  used.  By  ob- 
serving the  results  of  using  the  rams  employed  in  this  work  on  the  other  ewes  of  our 
flock,  we  are  satisfied  that  they  did  not  possess  more  than  common  impressive  powers. 
Yet  we  have  lambs,  with  only  two  top  crosses  of  the  Shropshire  or  Merinos,  that  are 
not  easily  distinguished  from  others  of  pure  Shropshire  breeding.  The  importance 
of  this  to  the  farmer  lies  in  the  fact  that  by  purchasing  a pure-bred  mutton  ram  of 
ordinary  constitutional  vigor  he  may  hope  to  establish  in  four  years  a flock  of  high- 
graded  mutton  sheep  that  will  approach  near  to  the  best  type  of  any  of  the  mutton 
breeds. 
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Chemical  compounds  for  preventing  the  growth  of  horns  on  cat- 
tle, L.  H.  Adams  ( Wisconsin  Sta.  Report  for  1891, pp.  289-291 , plates  2). — 
The  successful  use  is  reported  of  two  compounds,  the  names  of  which 
are  not  mentioned. 

It  was  found  in  a majority  of  instances  that  the  best  results  were  reached  when 
the  compound  was  applied  as  soon  as  it  was  possible  to  locate  the  little  horn  but- 
ton on  the  calf’s  head,  which  usually  can  be  done  when  it  is  but  three  or  four  days 
old.  * * * 

In  our  tests  in  several  instances  the  fluid  was  applied  to  but  one  horn  button, 
the  other  being  left  untreated.  The  effect  usually  was  to  entirely  stop  the  growth 
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of  one  horn,  while  the  other  grew  naturally.  [In  one  instance]  the  side  of  the 
head  to  which  the  chemical  was  applied  not  only  failed  to  develop  the  horn,  hut 
even  the  heavy  base  which  grows  out  from  the  skull  to  support  it. 

Ergotism  in  cattle,  M.  Stalker  ( Iowa  Sta.  Bui.  No.  17,  May,  1892 , 
pp.  453-456).— An  account  of  a disastrous  outbreak  of  ergotism  among 
a heard  of  cattle  which  had  been  fed  on  hay  made  from  wild  rye 
affected  with  ergot. 
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E.  W.  Allen,  Editor. 

Hand  power  cream  separators,  0.  L.  Penny  ( Delaware  Sta.  Bui. 
No.  17,  June,  1892,  pp.  13,  figs.  2). 

Synopsis. — Comparisons  of  the  De  Laval  and  30-gallon  Victoria  hand  separators 
showed  that  they  skimmed  about  equally  close  and  as  close  as  the  power 
machines,  but  that  the  Victoria  required  about  twice  as  much  power  as  the 
De  Laval  to  skim  the  same  quantity  of  milk. 

Illustrated  descriptions  are  given  of  the  De  Laval  (Baby  separator) 
and  the  Victoria  hand  separators.  Tests  were  made  to  compare  the 
relative  merits  of  these  machines  as  to  (1)  the  amount  of  fat  lost  in  the 
skim  milk,  (2)  necessary  speed,  and  (3)  the  power  required  for  running. 
Both  a 20-gallon  and  a 30-gallon  Victoria  separator  were  used. 

The  only  comparison  reported  of  the  thoroughness  of  skimming  was 
on  a skim  milk  from  the  cold- setting  process.  From  59  pounds  of  this 
containing  0.45  pound  of  fat  the  De  Laval  separated  0.38  pound,  and 
from  63  pounds  of  the  same  skim  milk  containing  49  pounds  of  fat  the 
Victoria  separated  0.42  pound  of  fat. 

[Trials  with  different  rates  of  speed]  show  that  the  speed  recommended  for  each, 
viz,  forty  or  forty-two  revolutions  of  the  crank  for  the  De  Laval,  and  forty-six  or 
forty-eight  for  the  Victoria,  is  as  Ioav  as  high  efficiency  will  allow.  * * * So  far 

as  loss  of  fat  in  the  skim  milk  is  concerned,  it  will  appear  that  a considerably  lower 
temperature  than  the  one  required  by  the  manufacturers  of  the  machines,  viz,  85°  to 
90°  F.  will  do  no  harm,  so  that  milk  might  stand  some  time  before  separation  and 
yet  suffer  no  material  loss  in  the  skim  milk.  * '*  * In  point  of  capacity  the  larger 

Victoria  is  about  equal  to  the  De  Laval  and  the  smaller  Victoria  a little  over  two 
thirds  as  large.  * * * From  a large  number  of  actual  tests  made  by  two  dif- 

ferent methods,  it  was  found  that  the  De  Laval  requires  0.11  horse  power,  the 
smaller  Victoiia  0.17,  and  the  larger  0.225.  To  run  the  De  Laval  for  one  hour  it  would 
require  the  energy  of  a ton  weight  falling  109  feet,  168  feet  for  the  smaller  Victoria, 
and  223  feet  for  the  larger  Victoria.  Without  regard  to  time,  the  smaller  Victoria  re- 
quires about  two  and  one  fifth  times  and  the  larger  aboiit  twice  as  much  power  as 
the  De  Laval  to  skim  the  same  quantity  of  milk.  * * * The  De  Laval  owes  its 

advantage  here  to  the  twenty-seven  tin  rings  inside  its  bowl.  Without  these  rings, 
but  under  otherwise  similar  conditions,  it  leaves  from  seven  to  eight  times  as  much 
fat  in  the  skim  milk  as  when  running  with  the  rings  in  the  regular  way. 

The  difference  in  the  power  required  by  these  two  kinds  of  separators,  in  view  of 
their  substantial  equality  in  other  respects  will,  it  is  believed,  decide  in  favor  of 
the  De  Laval.  * * * It  is  doubtful  if  a man  of  but  ordinary  strength  could  easily 
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run  either  size  of  Victoria  for  an  hour  continuously.  * * * If  some  other  force 

than  man  power  be  used  the  rather  wide  difference  between  the  two  makes  of 
machine  disappears. 

The  author  questions  the  advisability  of  using  hand  power  for  sepa- 
rating milk.  “To  take  an  hour’s  time  of  an  able  man  morning  and 
night  to  do  something  that  a horse  will  do  equally  well  is  a waste  of 
resources.” 

Regarding  the  profit  from  the  use  of  the  separator,  it  is  calculated 
that  with  a herd  averaging  100  pounds  of  milk  morning  and  night  the 
year  through,  the  separator  would  save  about  280  pounds  of  butter  in 
the  year,  which  at  25  cents  per  pound  would  be  a gain  of  $70  over  cold 
setting;  “but  if  fair  wages  be  counted  for  the  hand  labor  the  profit 
would  be  much  reduced  if  not  wiped  out.” 

The  conclusions  reached  are  chiefly  these: 

(1)  The  De  Laval  and  Victoria  hand  separators  tested  skim  about  equally  close 
and  as  close  as  the  steam  power  machines. 

(2)  A lower  speed  than  forty  turns  for  the  De  Laval  and  forty-six  for  the  Vic- 
toria is  not  efficient. 

(3)  The  Victoria  machines  require  about  twice  as  much  power  to  skim  the  same 
quantity  of  milk  as  the  De  Laval. 

(4)  The  milk  should  have  a temperature  above  70°  F.  to  prevent  clogging’. 

(5)  The  use  of  hand  power  is  not  to  be  recommended. 

The  creamery  industry,  1ST.  E.  Wilson  (Nevada  tit  a.  Bui.  No.  16 , 
April,  1892 , pp.  66,  figs.  36). — This  popular  bulletin  treats  of  the  nature, 
formation,  quality,  and  fermentative  changes  of  milk;  the  objects, 
benefits,  and  management  of  cooperative  creameries;  creamery  and 
dairy  apparatus,  including  illustrated  descriptions  of  separators,  cream 
vats,  churns,  and  butter  workers;  milk  testing,  with  an  illustrated 
description  of  the  Babcock  test;  the  relative  value  plan  of  paying  for 
milk  at  creameries;  and  the  testing  of  milk  by  composite  samples;  and 
gives  fdans  and  specifications  for  a creamery  building  which  with  out- 
fit is  estimated  to  cost  about  $2,000.  No  trials  with  the  various  ma- 
chines are  reported. 

“The  great  interest  that  is  now  being  manifested  by  the  farmers  and 
others  of  this  State  in  the  creamery  industry,  and  the  demand  for  in- 
formation concerning  all  branches  of  the  same,  has  prompted  the  prep- 
aration of  this  bulletin.” 

The  estimation  of  the  total  solids  in  milk  from  the  per  cent  of 
fat  and  the  specific  gravity  of  the  milk,  S.  M.  Babcock  ( Wisconsin 
tita.  Report  for  1891 , pp.  292-307). — The  introduction  of  simple  rapid 
tests  of  the  fat  in  milk  has  given  a special  interest  to  the  formulas 
proposed  for  calculating  the  percentage  of  solids  and  of  solids-not-fat 
from  the  specific  gravity  and  fat.  By  means  of  these  two  simple  deter- 
minations and  the  use  of  a formula  “an  approximately  accurate  judg- 
ment concerning  the  composition  of  any  milk  may  be  obtained  without 
the  use  of  a chemical  balance  and  in  a much  shorter  time  than  would 
be  required  for  obtaining  the  total  solids  alone.” 
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The  Fleisclimaim  formula  is 


t = 1.2  f + 2.-665 


100  S — 100 

~ S 


in  which  t = per  cent  of  total  solids,  f=per  cent  of  fat  in  milk,  and  S = specific 
gravity  of  milk  at  15°  C. 

The  author  has  calculated  the  per  cent  of  solids-not-fat  corresponding 
to  lactometer  readings  from  17°  to  40°  with  from  0 to  6 per  cent  of  fat, 
by  means  of  the  formula 


Solids-not-fat  = l(^~h  h753  S — O 2-6 

in  which  S = specific  gravity  of  milk  at  60°  F.  and  f=per  cent  of  fat. 


The  results  of  these  calculations  are  given  in  a set  of  tables.  A sim- 
ple formula,  which  can  be  used  without  tables,  is 

L +0.7  f 

Solids-not-fat  = — g-g and 

Total  solids  = — + f 

in  which  L = reading  of  Quevenne  lactometer  at  60°  F.  and  f=per  cent  of  fat. 


In  other  words,  u add  the  Quevenne  lactometer  reading  at  60°  F.  to 
seven  tenths  of  the  per  cent  of  fat  and  divide  the  sum  by  3.8.  The  re- 
sult will  be  the  solids-not-fat,  and  this  added  to  the  per  cent  of  fat 
gives  the  per  cent  of  total  solids.”  This  formula  is  said  to  give  quite 
accurate  results  with  milk  containing  from  3 to  4 per  cent  of  fat. 
Above  these  limits  the  results  are  too  low  and  below  too  high,  but  the 
error  will  not  amount  to  0.1  per  cent  in  either  case  and  may  be  corrected 
by  a method  explained.  u For  ordinary  purposes  no  correction  need  be 
applied.”  The  accuracy  of  the  formula  is  but  slightly  affected  by  sim- 
plifying to 

Solids-not-fat  = 

4 


The  results  for  average  herd  milk  will  be  within  0.1  per  cent  of  those 
of  the  more  elaborate  formula. 

The  method  of  deriving  the  formulas  given  above  is  thus  described  by 
the  author: 

It  is  assumed  that  milk  is  a mechanical  mixture  of  two  constituents,  viz,  milk 
serum,  which  is  an  aqueous  solution  of  all  of  the  solids  of  the  milk  except  fat,  aud 
butter  fat,  which  is  suspended  in  very  small  particles  in  the  milk  serum,  forming  an 
emulsion  with  it.  Such  being  the  case  the  specific  gravity  of  the  milk  will  depend 
upon  the  specific  gravity  and  relative  amount  of  each  of  these  constituents  which 
the  milk  contains.  The  specific  gravity  of  butter  fat  is  practically  the  same  in  all 
milk,  the  variation  being  so  slight  that  it  does  not  materially  affect  results  in 
investigations  of  this  kind.  On  the  other  hand  the  specific  gravity  of  milk  serum  is 
not  constant,  but  depends  upon  the  amount  of  solids  which  it  contains  in  solution. 
Its  specific  gravity  can  never  fall  below  1,  the  specific  gravity  of  water,  and  rarely 
exceeds  1.04;  in  normal  milk  it  usually  falls  between  1.03  and  1.04.  The  differ- 
ence between  the  specific  gravity  of  water  and  that  of  milk  serum  is  nearly  in  direct 
proportion  to  the  solids  which  the  serum  contains.  If,  therefore,  this  difference 
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be  divided  by  a constant  factor  which  represents  the  increase  in  specific  gravity 
caused  by  1 per  cent  of  serum  solids,  the  result  will  be  the  per  cent  of  solids  in  the 
serum.  If  the  per  cent  of  solids  in  the  serum,  found  in  this  way,  be  multiplied  by 
the  per  cent  of  serum  in  the  milk  considered  and  the  product  divided  by  100,  the 
result  will  be  the  per  cent  of  solids-not-fat  in  this  milk. 

For  convenience  I shall  represent  the  necessary  factors  in  the  following  manner : 
f = Per  cent  of  fat  in  any  milk. 

100  — f=Per  cent  of  serum  in  any  milk. 

S = Specific  gravity  of  milk  at  60°  F. 

0.93  = Specific  gravity  of  butter  fat  at  60°  F. 
x = Specific  gravity  of  serum  at  60°  F. 

a = Increase  in  the  specific  gravity  of  the  serum  caused  by  1 per  cent 
of  serum  solids. 

Then  in  accordance  with  what  has  been  said  above, 

(1)  Per  cent  of  solids-not-fat  in  any  milk  = — — - X 
v J a 100 

It  remains  to  find  the  value  of  x in  terms  of  S and  f and  to  determine  from  a large 
number  of  analyses  the  numerical  value  of  the  constant  a. 

The  volume  of  a substance  in  cubic  centimeters  is  equal  to  its  weight  in  grams 
divided  by  its  specific  gravity;  therefore 

100 

— g-  = Volume  in  c.  c.  of  100  grams  of  milk; 

— — ^ = Volume  in  c.  c.  of  serum  in  100  grams  of  milk; 

f 

-=1.0753  f—  Volume  in  c.  c.  of  fat  in  100  grams  of  milk; 

o. 

and  as  the  volume  of  the  milk  is  equal  to  the  sum  of  the  volumes  of  the  fat  and  serum 


100 

S 


100 -f 


-f  1.0753  f 


Clearing  of  fractions  and  reducing  gives: 

(2)  gjJ 

'■ ' 100  — 1.0753  S B 


The  constant  ( a ) is  determined  from  the  average  of  a large  number  of  analyses 
of  milk  by  first  finding  the  value  of  x in  equation  2,  subtracting  1 from  this,  and 
dividing  the  remainder  by  the  per  cent  of  solids  which  the  serum  contains.  The  per 
cent  of  solids  in  the  serum  is  found  by  dividing  the  per  cent  of  solids-not-fat  in  the 
milk  by  the  per  cent  of  serum  (100-f)  and  multiplying  the  quotient  by  100. 

The  following  table  gives  the  data  from  which  the  value  of  ( a ) has  been  deter- 
mined: 

Average  analyses  of  piilk. 


No.  of 
analyses. 

Specific 

gravity. 

Total 

solids. 

Fat. 

Specific 

gravity 

serum 

(X). 

Solids  in 
serum. 

(a) 

Jersev  cow  Jem 

153 

1. 0312 

Per  cent. 
15.  885 

Per  cent. 
6. 34 

1. 03885 

Per  cent. 
10. 190 

0. 003812 

Jersey  cow  Meg 

117 

1.  0326 

14.  365 

4.  925 

1. 03854 

9.  929 

0. 003882 

Herd  milk  (Jersey) 

94 

1.  0315 

14. 470 

5. 090 

1.  03758 

9.  883 

0. 003802 

Analyses  from  whicli  Fleiscli- 
mann’s  formula  was  derived 

104 

1. 0312 

11. 953 

3.  242 

1. 03498 

9. 003 

0. 003885 
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Tlie  milks  included  in  the  above  averages  ranged  from  under  3 to  over  8 per  cent, 
and  the  value  of  a derived  from  them  is  believed  to  be  approximately  correct. 
Giving  each  series  of  analyses  the  same  weight  and  taking  the  average  of  values 
found  gives 

a = 0.003845 

and  substituting  the  value  of  x and  a in  equation  1 and  reducing  gives, 


(3)  So(Ms-not-fet  = ( 1 ) X (100  - f)  X 2.6 

The  more  simple  expression, 

c-i'i  , , L -f  0.7  f. 

Solids-not-fat=:  — 

0.0 

is  derived  in  the  following  manner:  It  is  assumed,  as  in  the  derivation  of  the  preced- 
ing formula,  that  milk  is  a mechanical  mixture  of  milk  serum  and  fat ; that  the 
Quevenne  lactometer  reading,  corresponding  to  the  specific  gravity  of  the  milk  se- 
rum, varies  directly  as  the  amount  of  solids  in  the  serum;  and  that  the  lactometer 
reading  for  any  milk  depends  upon  the  relative  amounts  of  serum  and  fat  which  it 
contains.  The  factors  common  to  the  two  formalas  are  designated  in  the  manner 
already  described;  the  additional  factors  are  as  follows: 

L = Quevenne  lactometer  reading  for  any  milk  at  60°  F. 
y = Quevenne  lactometer  reading  for  serum  of  any  milk  at  60°  F. 

{'  = Volume  per  cent  of  fat  in  any  milk. 
a'==  A constant  factor. 

The  reading  of  the  Quevenne  lactometer  corresponding  to  any  specific  gravity  is 
equivalent  to  1,000  sp.  gr.  — 1,000,  and  consequently  the  lactometer  reading  for  pure 
butter  fat,  having  a specific  gravity  of  0.93,  is  — 70.  The  lactometer  reading  for 
mixtures  of  milk  serum  and  fat,  such  as  occur  in  milk,  must  lie  between  y,  the  read- 
ing for  pure  serum,  and — 70,  the  reading  for  pure  fat,  and  will  approach  the  latter 
figure  directly  as  the  proportion  of  fat  increases.  Starting  with  pure  serum  and  in- 
creasing the  proportion  of  fat  until  the  serum  is  entirely  replaced,  the  total  range  of 
lactometer  degrees  passed  over  will  be  represented  by  the  difference  between  y and 
— 70,  or  as  y is  always  greater  than  1,  by  y-f-70.  As  lactometer  readings  depend  upon 
the  relative  weights  of  equal  volumes  of  the  substance  considered,  this  difference, 
y -|-  70,  will  represent  the  change  in  lactometer  degrees  caused  by  100  volume  per 
cent  of  fat  and  the  effect  of  1 volume  per  cent  of  fat  will  be 


y + 70 
100 


This  expression  multiplied  by  the  volume  per  cent  of  fat  (fi)  in  any  milk  gives 


y + 70 

100  1 


which  is  the  difference  in  lactometer  degrees  between  the  reading  for  any  milk  (L) 
and  the  reading  for  the  serum  of  that  milk  (y)  and  because  L is  always  less  than  y, 


and  by  reducing 


y = L + 


y + 70 
100  1 


_ 100  L + 70  f 
y 100— f' 


If  this  expression  for  the  lactometer  reading  be  divided  by  a constant  number  (a) 
which  represents  the  change  in  lactometer  reading  caused  by  1 per  cent  of  serum 
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solids,  tlie  result  will  Ibe  the  per  cent  of  solids  in  the  serum.  Introducing  this  factor 
the  formula  becomes 


Per  cent  of  solids  in  the  serum  of  any  milk  = 


100  L + 70  ff 
(100  — ff)  a' 


This  is  only  correct  for  volume  per  cents  of  fat.  If,  however,  it  he  assumed  that 
the  volume  and  weight  per  cents  are  equal  and  the  value  of  the  constant  a',  in  the 
above  formula  be  determined,  on  this  basis,  from  the  average  of  a large  number  of 
analyses  of  milk,  the  expression  will  be  correct  for  weight  per  cent  for  all  milks  con- 
taining  this  average  per  cent  of  fat.  Moreover,  as  the  ratio  of  volume  per  cent  to 
weight  per  cent  is  small  and  the  extreme  limits  for  fat  differ  but  a few  per  cent  from 
the  average,  it  is  approximately  true  for  all  milks.  The  value  of  a'  derived  in  this 
way  from  the  average  of  the  analyses  upon  which  the  general  formula  given  above  is 
based,  is  approximately  3.8.  If  this  value  be  substituted  for  a'  in  the  last  equation 
considering  f ' = f and  the  expression  be  multiplied  by  the  per  cent  of  serum  (100  — 
f)  and  divided  by  100  the  result  will  be  the  per  cent  of  solids-not-fat  in  the  milk,  or 


and  by  reducing 


Solids-not-fat 


100  L + 70  f 100— f 
#100— f)  3.8  x 100 


Solids-not-fat  =^J  Q-?-/ 

0.0 


in  which  L = Quevenne  lactometer  reading  and  f — per  cent  of  fat. 


The  method  of  taking  the  specific  gravity  of  milk  and  the  precautions 
to  be  observed  are  described.  With  the  lactometer  most  generally  used 
u when  milk  is  skimmed  it  will  give  a higher  reading  upon  the  lactome- 
ter than  it  did  before  the  cream  was  removed  and  the  addition  of 
cream  to  milk  affects  the  reading  in  the  same  way  as  the  addition  of 
water.”  For  this  reason,  .md  on  account  of  the  ease  with  which  the 
readings  are  transposed  to  specific  gravity,  the  author  prefers  the 
Quevenne  lactometer. 

The  scale  of  this  lactometer  expresses  in  thousandths  the  difference  between  the 
specific  gravity  of  the  liquid  tested  and  water,  the  specific  gravity  of  water  being  1. 
In  other  words  the  reading  of  this  lactometer  is  equal  to  the  specific  gravity  of  the 
milk  in  which  it  is  placed,  less  1 multiplied  by  1,000.  To  illustrate,  milk  having  a 
specific  gravity  of  1.0325  would  give  with  this  lactometer  a reading  of  32.5,  and  on 
the  other  hand  a reading  of  33  on  this  lactometer  corresponds  to  a specific  gravity  of 
1.033.  * * * The  scale  of  the  ordinary  lactometer  may  be  converted  into  the 

Quevenne  scale  by  multiplying  by  20. 

The  reading  of  the  Quevenne  lactometer  may  by  corrected  for  tem- 
perature without  serious  error  (within  10)  by  adding  0.1  for  each 
degree  above  and  subtracting  0.1  for  each  degree  below  60°  F. 

Detection  of  adulterations  in  milk,  S.  M.  Babcock  (Wisconsin 
Sta.  Bui.  Wo.  31,  April , 1892 , pp.  17-27). 


In  Wisconsin  the  legal  standard  for  fat  is  3 per  cent,  which  is  as  low  as  any  ac- 
cepted standard  in  this  country  or  Europe.  In  other  States  the  standard  ranges 
from  3 to  3.5  per  cent.  The  general  average  for  all  breeds  and  for  all  seasons  of  the 
year  is  about  3.6  per  cent  of  fat,  and  it  is  rare  for  the  mixed  milk  from  any  herd  to 
fall  below  3 per  cent.  It  is  possible  that  the  milk  from  individual  cows  or  from 
herds  which  contain  only  two  or  three  cows  may  contain  less  than  the  standard 
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demands,  but  usually  milk  with  less  than  3 per  cent  of  fat  has  been  either  watered 
or  skimmed. 

The  legal  standards  for  solids-not-fat  established  in  England  and  in  some  of  the 
Eastern  States  is  9 per  cent.  In  Wisconsin  there  is  no  legal  standard  for  solids-not- 
fat.  Milk  containing  less  than  9 per  cent  of  solids-not-fat  is  suspicious,  and  that 
containing  less  than  8.5  is  probably  watered. 

An  article  on  the  use  of  the  lactometer  for  determining  the  specific 
gravity  of  milk  and  on  the  calculation  of  the  percentage  of  solids  in 
milk  from  the  specific  gravity  and  the  fat,  is  reprinted  from  the  Annual 
Eeport  of  the  station  for  1891,  pp.  292-307,  reported  above. 

Notes  on  the  Babcock  test,  S.  M.  Babcock  ( Wisconsin  JSta.  Bui. 
Ao.  31,  April,  1892 , pp.  3-16). — This  test  was  first  described  in  Bulle- 
tin ISTo.  24  of  the  Wisconsin  Station  (E.  S.  B.,  vol.  n,  p.  256).  The  calls 
for  the  bulletin  have  been  so  numerous  that  the  edition  is  nearly  ex- 
hausted, and  for  this  reason  a description  of  the  test  is  repeated,  with 
some  additional  precautions  and  suggestions  for  its  use. 

In  purchasing  apparatus  for  this  test  be  sure  to  obtain  pipettes  containing  17.6 
c.  c.  This  precaution  is  necessary  as  pipettes  of  several  different  sizes  have  been 
furnished  with  this  test.  This  has  usually  been  done  on  the  plea  that  the  larger 
pipettes  give  readings  which  will  agree  with  the  butter  yield  from  the  churn.  This, 
however,  is  not  the  case  and  can  not  be  accomplished  by  any  test,  as  the  yield  of 
butter  depends  so  largely  upon  the  skill  of  the  dairyman.  The  test  is  designed  tc^ 
show  the  amount  of  pure  butter  fat  in  the  milk,  and  not  the  butter  which  will  be 
made  from  it.  * * * 

[The  sampling  of  milk  at  factories]  may  be  accomplished  in  several  ways,  one  of 
the  following  being  recommended:  By  stirring  the  milk  with  a long-handled  dipper 
after  it  has  been  poured  into  the  weigh  can  and  dipping  out  a small  portion  from 
which  the  test  sample  is  measured;  by  inserting  a small  tube  in  the  bottom  of  the 
conductor  pipe,  through  which  a small  portion  of  the  milk  continually  escapes  and 
is  caught  in  a vessel  placed  to  receive  it.  The  same  end  may  be  attained  by  laying 
a small  tube  in  the  bottom  of  the  conductor  pipe,  having  it  project  a foot  or  more 
beyond  the  end,  and  placing  a small  vessel  to  receive  the  portion  of  milk  which  runs 
through  the  tube.  Samples  may  also  be  taken  with  the  “milk  thief,”  which  is  a 
tube,  with  a valve  at  the  lower  end,  that  is  lowered  into  the  milk  in  the  weigh  can, 
taking  a column  of  milk  from  the  top  to  the  bottom  of  the  can.  A representative 
sample  may  be  taken  by  any  of  these  methods,  but  my  preference  is  for  one  of  the 
first  three  mentioned.  * * * 

[In  testing  cream]  the  necessity  of  dividing  the  sample  of  cream  may  be  avoided 
by  the  use  of  a special  test  bottle  devised  by  Mr.  J.  M.  Bartlett  of  the  Maine  Sta- 
tion [Bulletin  No.  3;  E.  S.  R.,  vol.  in,  p.  397],  This  bottle  differs  from  the  regu- 
lar test  bottles  in  having  a bulb  blowm  in  the  neck,  the  graduation  commencing 
below  the  bulb,  which  holds  10  per  cent.  With  this  bottle  cream  up  to  23  or  25  per 
cent  of  fat  may  be  tested  in  the  same  manner  as  milk.  * * * 

Cream  may  be  tested  in  the  ordinary  bottles  in  the  manner  proposed  by  Mr.  Win- 
ton  in  Bulletin  108  of  the  Connecticut  State  Station  [E.  S.  R.,  vol.  hi,  p.  144],  by 
using  a pipette  having  a capacity  of  6.04  c.  c.,  which  will  deliver  about  6 grams  of 
average  cream  or  one  third  of  the  weight  of  the  usual  sample.  When  this  pipette 
is  used  about  12  c.  c.  of  water  should  be  added  to  the  cream  in  the  bottle  before 
adding  the  acid.  The  usual  amount  of  acid  should  be  taken  and  the  test  completed 
in  exactly  the  same  way  as  with  milk.  The  reading  should  be  multiplied  by  3 to 
obtain  the  per  cent  of  fat  in  the  cream.  No  correction  for  the  specific  gravity  is 
necessary  when  this  pipette  is  used.  With  either  of  these  modifications  the  test 
may  with  advantage  replace  the  oil  test  churn  in  gathered  cream  factories.  * * * 
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With  rich  cheese  the  errors  incident  to  sampling,  to  imperfect  graduation  of  the 
tubes,  and  to  incorrect  measurements  of  the  column  of  fat  are  multiplied  by  so 
large  a factor  that  duplicate  determinations  with  the  same  cheese  often  vary  more 
than  1 per  cent,  so  that  the  results  with  such  cheese  are  only  approximate.  With 
cheese  containing  less  than  20  per  cent  of  fat  the  results  are  quite  satisfactory. 

The  sources  of  error,  when  the  test  is  applied  to  the  examination  of  butter,  are  so 
large,  owing  to  the  high  per  cent  of  fat  which  butter  contains,  that  the  method  is 
not  recommended  for  this  purpose. 

A description  is  given  of  the  principle  and  the  practical  workings  of 
the  relative  value  plan  of  paying  for  milk,  and  of  the  method  of  testing 
milk  by  means  of  composite  samples,  as  suggested  by  G-.  E.  Patrick  in 
Bulletin  No.  9 of  the  Iowa  Station  (E.  S.  R.,  vol.  ii,  p.  101),  together 
with  the  use  of  powdered  lye  for  dissolving  the  curd  in  soured  com- 
posite samples  instead  of  a preservative  to  prevent  souring,  as  sug- 
gested by  E.  H.  Farrington  in  Bulletin  No.  16  of  the  Illinois  Station 
(E.  S.  R.,  vol.  hi,  p.  150). 

A very  satisfactory  composite  test  may  be  made  without  the  trouble  of  dissolving 
the  curd,  by  using  a test  bottle  of  twice  the  usual  size,  such  as  is  recommended  for 
skim  milk,  for  each  patron  and  measuring  into  this  with  a 5 c.  c.  pipette,  a sample 
of  his  milk  each  day  for  seven  days.  The  bottle  will  then  contain  double  the  usual 
test  sample,  and  by  adding  double  the  usual  amount  of  acid  the  test  may  be  com- 
pleted as  with  fresh  milk.  It  is  well  to  shake  up  the  contents  of  the  bottle  before 
adding  the  acid.  The  reading  should  be  divided  by  2 for  the  per  cent  of  fat.  A 
composite  test  for  three  days  can  be  obtained  in  this  way  in  the  ordinary  test  bot- 
tles by  using  a pipette  containing  5.9  c.  c.,  making  the  test  in  just  the  same  way  as 
with  fresh  milk. 

The  objections  to  this  method  are  that  more  care  is  required  in  taking  the  daily 
samples,  and  in  case  of  accident  in  making  the  test  the  record  for  the  time  covered 
by  tlie  composite  sample,  is  lost.  The  result  is  accurate  and  the  time  required  less 
than  by  any  other  method. 

Creaming  experiments,  S.  M.  Babcock  ( Wisconsin  Sta.  Report  for 
1891,  pp.  69-90). — An  account  of  these  experiments  was  printed  in  Bul- 
letin No.  29  of  the  station  (E.  S.  R.,  vol.  hi,  p.  480). 


TECHNOLOGY. 

Results  of  the  bounty  on  maple  sugar,  W.  W.  Cooke  and  J.  L. 
Hills  ( Vermont  Sta.  Bui.  No.  30,  June  1,  1892,  pp.  7). — According  to 
the  Census  of  1890,  there  was  produced  in  Vermont  in  the  spring  of 
1889,14,123,921  pounds  of  maple  sugar,  valued  at  $1,081,899,  at  7.7  cents 
per  pound $ and  218,252  gallons  of  maple  sirup,  valued  at  $166,457, 
at  76.5  cents  per  gallon.  The  total  number  of  sugar  producers  in 
the  State  was  14,337,  of  whom  10,099  produced  500  pounds  or  more. 
From  the  returns  in  the  office  of  the  United  States  collector  of  internal 
revenue  it  appears — 

That  2,328,846  pounds  of  sugar  were  weighed  and  sampled  this  year  for  the  bounty, 
of  which  82,237  pounds,  or  3£  per  cent,  tested  90°  or  over  and  is  entitled  to  a bounty 
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of  2 cents  a pound;  1,939,339  pounds,  or  83£  per  cent,  tested  from  80°  to  90°  and  is 
entitled  to  a bounty  of  If  cents  a pound;  while  307,270  pounds  tested  under  80°  and 
will  get  no  bounty.  In  general  terms,  then,  seven  eighths  of  the  sugar  tested  will 
get  the  bounty.  The  law  requires  that  at  least  500  pounds,  testing  80°  or  over,  shall 
be  produced  to  get  the  bounty.  In  the  total  quantities  given  above  are  included  522 
pounds  testing  90°  or  over  and  27,306  pounds  testing  80°  to  90°  that  w’ere  in  quan- 
tities of  less  than  500  pounds  per  person  and  hence  lose  the  bounty.  So  that  there 
remains  81,715  pounds  at  2 cents  per  pound  valued  at  $1,634.30,  and  1,912,033  pounds 
at  If  cents  per  pound  valued  at  $33,460.58,  a total  bounty  for  Vermont  of  $35,094.88. 

Of  the  2,609  persons  who  took  out  a license  in  1891,  1,918  tried  to 
get  the  bounty,  but  247  failed.  The  1,617  persons  who  obtained  the 
bounty  received  on  the  average  $21.70.  The  crop  was  a small  one,  be- 
ing only  60  per  cent  of  the  average  amount.  It  appears  that  it  was 
somewhat  more  profitable  to  make  sirup  rather  than  sugar,  even  when 
the  bounty  was  obtained  for  the  latter.  The  authors,  however,  believe 
that  the  results  from  the  bounty  are  sufficiently  satisfactory  to  warrant 
the  taking  out  of  licenses  by  a greater  number  of  sugar  makers.  The 
Government  regulations  regarding  the  issuing  of  licenses  are  given  in 
the  bulletin. 


AGRICULTURAL  ENGINEERING. 

The  station  sheep  bam,  L.  H.  Adams  ( Wisconsin  Sta.  Report  for 
1891, pp.  280-288,  figs.  7). — “The  building  consists  of  a main  part  24 by 
30  feet,  two  stories  high,  under  the  whole  of  which  is  a root  cellar, 
and  two  wings  reaching  off  at  right  angles  from  it.  The  east  wing  is 
125  feet  long,  18  feet  wide,  and  one  story  high.” 

The  plan  of  the  building  is  described  in  some  detail,  with  illustra- 
tions. Especial  attention  has  been  paid  to  securing  ample  ventilation. 

Each  pen  has  double  doors,  which  when  opened  out  into  the  yard  make  an  opening 
that  only  lacks  38  inches  of  being  as  wide  as  the  pen.  One  door  is  bolted  securely 
at  the  top  and  bottom  by  bolts  operated  by  a lever,  and  the  other  one  fastened  to  it 
by  means  of  an  ordinary  thumb  latch  so  that  one  or  both  doors  may  be  opened  at 
will.  A slight  upward  movement  of  the  lever  allows  both  doors  to  swing  open  and 
when  pushed  shut  a similar  downward  movement  locks  them  safely. 

Over  these  double  doors  are  windows  that  are  the  same  width  as  the  doors  and  2 
feet  high.  These  windows  are  hinged  at  the  top  and  are  opened  and  closed  from 
the  passageway  by  means  of  a rope  that  runs  over  two  small  pulleys.  The  win- 
dows are  provided  with  a fastening  device  that  works  automatically.  A pull  on 
the  rope  from  the  passageway  unlocks  the  window  and  raises  it  up  at  the  same 
time.  When  the  rope  is  released  the  window  closes  and  locks  itself.  Since  the  win- 
dows are  operated  from  the  alleyway  time  is  saved  and  annoyance  and  confusion  to 
the  sheep  prevented.  * * * 

Should  it  become  necessary  to  close  the  barn  tight  we  still  have  ventilation  by 
means  of  shafts  that  are  constantly  carrying  off  air  from  near  the  floor  of  each  pen. 
These  shafts  are  simple  wooden  boxes  that  start  a foot  from  the  floor  and  extend  up 
through  the  roof  as  high  as  the  peak.  They  are  made  by  nailing  two  8-inch  and  two 
10-inch  boards  together.  Near  the  bottom  on  one  side  of  the  shaft  is  an  opening  for 
the  admission  of  air,  the  flow  of  which  can  be  regulated  by  a door  that  is  hinged  at 
the  bottom  and  pushes  into  the  shaft. 
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STATION  STATISTICS. 

Fourth  Annual  Report  of  Kansas  Station  ( Kansas  Sta.  Report  for 
1891, pp.  26). — This  includes  a financial  statement  for  the  fiscal  year  end- 
ing June  30,  1891,  abstracts  of  Bulletins  Nos.  20-32,  brief  statements 
regarding  work  of  the  station  not  reported  in  bulletins,  an  account  of 
changes  in  the  station  staff  during  1891,  a list  of  station  publications 
issued  prior  to  1891,  and  an  index  to  the  station  publications  for  1891. 

Report  of  the  North  Louisiana  Station  for  1891,  J.  G.  Lee  (. Loui- 
siana Sta.  Bui.  Wo.  16 , 2d  ser .,  pp.  428-435). — This  includes  a brief  re- 
view of  the  work  of  the  year,  a list  of  the  fruit  trees  in  the  orchard  and 
of  the  live  stock  at  the  station,  a report  on  the  station  buildings,  and 
brief  mention  of  experiments  to  be  undertaken  by  the  station  in  tobacco- 
growing. 

Fifth  Annual  Report  of  Nebraska  Station  ( Nebraska  Sta.  Report 
for  1891 , pp.  25 1,  plates  J,  figs.  32). — This  includes  a brief  resume  of  the 
work  of  each  department  of  the  station;  a subject  list  of  the  publications 
of  the  station;  a financial  statement  for  the  fiscal  year  ending  June  30, 
1891 ; the  text  of  the  act  of  Congress  of  March  2, 1887,  and  of  the  act  of 
the  State  legislature  approved  March  31,  1887,  assenting  to  the  act  of 
Congress;  and  reprints  of  Bulletins  Nos.  16-20  of  the  station,  abstracts 
of  which  may  be  found  in  volume  in  of  the  Record. 

Station  work  in  progress,  J.  C.  Neal  ( Oklahoma  iSta.  Bui.  Wo.  2 , 
March , 1892,  pp.  20). — A brief  description  of  the  station  farm  and  build- 
ings; statements  regarding  the  cultivation  of  the  land;  and  lists  of 
varieties  of  grasses,  forage  plants,  corn,  orchard  and  small  fruits,  and 
grapes,  with  which  experiments  are  to  be  made. 

Report  of  director  of  Wisconsin  Station,  W.  A.  Henry  (Wis- 
consin Sta.  Report  for  1891,  pp.  4,  plate  1). — Brief  general  statements 
are  made  regarding  the  work  of  the  station.  The  importance  of  rais- 
ing greater  numbers  of  sheep  for  mutton  in  Wisconsin  is  strongly 
urged.  The  new  dairy  school  building  is  illustrated.  The  desirability 
of  confining  the  work  of  individual  stations  to  a few  lines  of  investi- 
gation and  of  making  the  tenure  of  station  officers  permanent  is  em- 
phasized. 

Financial  statement  ( Wisconsin  Sta.  Report  for  1891 , p.  319).— 
This  is  for  the  fiscal  year  ending  J une  30,  1891, 


ABSTRACTS  OF  PUBLICATIONS  OF  THE  UNITED  STATES  DEPARTMENT  OF 

AGRICULTURE. 


Climate  and  meteorology  of  Death  Valley,  California,  M.  W. 

Harrington  ( Weather  Bureau , Bui.  No.  1 , pp.  50,  figs.  10). — An  ac- 
count of  observations  duriug  five  months  (May-September)  of  1891, 
made  in  connection  with  an  exploration  of  the  valley  under  the  di- 
rection of  C.  H.  Merriam  of  this  Department,  with  the  cooperation 
of  the  Geological  Survey  and  the  Signal  Service,  continued  by  the 
Weather  Bureau.  The  physical  features  of  the  valley  are  described,  as 
well  as  the  meteorological  station  and  the  instruments  used,  and  the 
observations  taken  are  tabulated  and  discussed. 

The  southwestern  corner  of  the  arid  region  of  the  West  is  occupied  by  the  Colo- 
rado and  Mohave  Deserts,  the  latter  the  northern  and  more  extensive  of  the  two. 
The  northern  margin  of  the  Mohave  Desert  reaches  out  into  narrow  valleys  between 
bold  ridges  of  mountains  which  run  nearly  north  and  south.  These  valleys  are  usually 
shallow,  but  a few  are  characterized  by  great  depth.  The  most  remarkable  of  these 
is  Death  Valley,  in  that  its  bottom  is  said  to  descend  below  sea  level,  while  it  is 
about  200  miles  from  the  coast,  and  between  it  and  the  latter  intervene  the  lofty 
Sierra  N evada  Mountains.  This  valley  is  said  to  owe  its  name  to  the  melancholy  fate 
of  a party  of  immigrants  who,  about  1850,  perished  from  thirst  within  its  limits. 

Death  Valley  lies  between  the  brilliantly  colored  Funeral  and  Amargosa  ranges  of 
mountains,  reaching  an  elevation  of  5,000  to  6,000  feet  on  the  east,  and  the  Panamint 
Mountains  on  the  west.  The  latter  reach  an  elevation  of  8,000  to  9,000  feet,  and  cul- 
minate opposite  the  middle  of  the  lower  valley  in  Telescope  Peak,  said  to  be  10,938 
feet  high.  The  valley  is  an  independent  drainage  basin,  nearly  closed  on  the  south 
by  a rapidly  rising  edge  about  2,000  feet  high.  The  southern  part,  into  which  pours 
the  catch  of  the  entire  basin  and  that  of  the  entire  Amargosa  Valley  on  the  east,  is 
nearly  level,  and  it  is  to  this  portion  that  the  name  of  Death  Valley  is  applied.  * 

* * Death  Valley  proper  lies  between  latitudes  35°  407  and  36°  35'  north,  and  lon- 

gitudes 116°  15'  and  117°  5'  west  from  Greenwich.  It  is  directly  east  from  Tulare* 
and  Owens  Lakes,  about  50  miles  from  the  latter,  and  the  boundary  between  Nevada 
and  California  runs  not  far  east  of  its  eastern  margin.  It  is  about  75  miles  long,  with 
an  axis  running  nearly  northwest  and  southeast.  The  width  from  crest  to  crest  is 
from  20  to  25  miles,  but  the  bottom  is  only  12  or  15  miles  wide  at  its  widest  point ; 
opposite  the  meteorological  station  it  is  about  6 miles  wide.  * * .* 

The  principal  features  of  popular  interest  in  Death  Valley  are  its  excessive  heat 
and  dryness.  The  temperature  rises  occasionally  in  the  shade  to  122°,  rarely  falls 
at  any  time  in  the  five  hot  months  below  70°,  and  averages  94°.  It  is  not  only  hot 
in  summer  but  consistently  hot,  and  the  heat  is  increased  by  occasional  hot  blasts 
from  the  desert  to  the  south.  The  air  is  not  stagnant,  but  in  unusually  active  motion. 
Gales  of  a few  hours7  duration  are  very  common,  and  sometimes  they  produce  sand 
whirls  and  sand  storms.  The  heat  and  movement  of  the  air  together  make  this  a 
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very  dry — an  arid — place  and  this  aridity  in  summer  is  almost  as  consistent  as  the 
heat.  Rains  may  fall  frequently  in  the  mountains  and  occasionally  in  the  valley, 
clouds  are  by  no  means  lacking,  and  water  can  probably  always  be  found  at  the 
depth  of  a few  feet  in  the  soil,  yet  the  heat  and  wind  together  keep  the  surface  very 
dry  and  the  relative  humidity  low.  Animal  and  plant  forms  are  comparatively  few, 
and  the  former  are  usually  nocturnal,  to  avoid  the  heat. 

Both  heat  and  aridity  are  increased  by  the  character  of  the  valley.  It  is  narrow 
and  deep,  apparently  the  bed  of  an  old  sea,  inclosed  by  high  and  bare  mountains. 
The  white  and  shifting  sands  become  much  heated  under  the  noonday  sun ; the  rest 
of  the  surface  is  in  part  salt  and  alkali,  in  part  pebbly  wash  from  the  mountains,  and 
in  part  a loose  spongy  earth,  over  which  it  is  difficult  to  move.  With  the  exception 
of  a few  springs,  the  water  is  bitter  and  unwholesome.  * * * 

The  meteorological  features  of  interest  lie  for  the  most  part  in  those  modifi- 
cations of  diurnal  changes  which  are  due  to  the  topography.  The  range  of  tem- 
perature is  usually  great;  the  hourly  progress  of  the  winds  show  curious  changes 
in  speed,  in  direction,  and  in  temperature.  The  diurnal  change  in  the  barometer  is 
the  most  characteristic  of  the  form  found  in  continental  valleys.  It  is  of  the  purest 
single  maximum  type  and  has  the  largest  amplitude  known.  With  these  features  go 
those  sharp  thunderstorms,  limited  to  certain  hours  of  the  day,  and  daily  gales  and 
hot  blasts. 

It  is  also  noteworthy  that  the  absolute  humidity  here  is  fairly  constant,  and  is  that 
belonging  to  that  part  of  the  world.  The  air  in  the  valley  is  part  of  the  general 
aerial  ocean,  and  this  shows  no  sharp  contrasts  in  its  moisture  content,  except  where 
wind  prevails  across  a mountain  ridge.  Here  the  prevailing  winds  are  up  and  down 
the  valley,  and  its  relative  aridity  is  due  to  its  higher  temperature.  * * * 

[In  the  following  table  a comparison  is  made  of  the  climatic  conditions  of  Death 
Valley  and  of  several  localities  in  India  and  the  Sahara  Desert  for  the  hottest  month 
of  the  year  in  each  place.]  All  these  places  are  celebrated  for  their  great  dryness 
and  excessively  hot  summers. 

Comparison  of  Death  Valley  and  other  stations. 


Stations. 

Month  of 
greatest  beat. 

Mean  temper- 
ature. 

Absolute  max- 
imum. 

Mean  m a x i- 
mum. 

Mean  mini- 
mum. 

Mean  daily 
range. 

Relative  hu- 
midity. 

j Cloudiness. 

Rainfall. 

>» 

a 

6 

£5 

Elevation. 

Tears  of  ob- 
servation. 

Death  Talley,  California. 
Sinde : 

Hyderabad 

July . 

o 

102.1 

o 

122.0 

o 

115.6 

o 

86.8 

o 

29 

Pr.ct. 

20 

31 

Inch. 
0. 13 

0.37 

Feet. 

*1 

May . 

91.0 

121.0 

106.0 

78.0 

28 

45 

7 

0. 10 

1.00 

94 

8 

Jacobabad 

June 

96.0 

122.2 

111.0 

83.0 

28 

42 

11 

0. 10 

1.00 

186 

9 

Punjaub : 

Dera  Ismail  Kahn  . . 

J une 

93.0 

121.5 

107.0 

80.0 

27 

44 

16 

0.60 

2.  00 

573 

11 

Mooltan 

June 

94.0 

118.  4 

107.0 

82.0 

25 

51 

10 

0. 40 

2.  00 

420 

11 

Tunisian  Sahara  (lat. 
30°  35')  : 

Gardaia 

July. 

96.0 

118.4 

111.0 

78.0 

29 

25 

7 

0.  08 

1.00 

706 

tl 

*Date  of  observation,  1891.  tDate  of  observation,  1887. 


Notes  on  a new  method  for  the  discussion  of  magnetic  obser- 
vations, F.  H.  Bigelow  ( Weather  Bureau , Bui.  No.  2 , pp.  40 , fig.  1). — 
This  is  a preliminary  statement  of  some  new  devices  adopted  in  the 
discussion  of  magnetic  observations,  whereby  it  is  hoped  that  these  may 
be  forced  to  yield  more  information  regarding  the  physical  causes  that 
produce  the  periodic  and  the  spasmodic  fluctuations  of  the  magnetic 
needle.  The  method  is  differential,  and  consists  in  deriving  a succession 
5241 — No.  2 7 


200 


EXPERIMENT  STATION  RECORD. 


of  residual  values  in  three  coordinates,  the  system  assumed  being  rec- 
tangular— X in  the  mean  magnetic  meridian  to  the  north,  Y to  the  west, 
Z normal  to  the  plane  of  the  horizon  and  counted  positive  downwards. 
These  are  then  transformed  into  polar  coordinates,  8 the  total  force,  of 
which  the  residuals  are  the  components,  acting  in  a plane  making  an 
angle  /5  with  the  magnetic  meridian  and  an  angle  a in  this  plane  with 
the  plane  of  the  horizon.  In  order  to  facilitate  an  understanding  of 
the  very  complicated  system  of  deflecting  forces  that  surround  the 
earth,  these  polar  coordinates  are  plotted  on  a globe  at  the  local  hour 
angles  of  the  station  referred  to  the  sun,  at  which  the  forces  themselves 
are  effective,  and  thus  are  built  up  and  made  simultaneously  visible  to 
the  eye  the  magnetic  forces  which  are  deflecting  the  normal  field  at 
any  instant  of  time.  The  paper  before  us  gives  only  an  outline  of  this 
process  and  a running  example  to  illustrate  specifically  the  treatment 
of  the  observations  as  contained  in  the  reports  of  magnetic  observations, 
and  therefore  no  final  conclusions  are  stated.  An  outline,  however,  is 
given  of  the  physical  conditions  that  seem  sufficient  to  account  for  the 
various  deflecting  fields  that  can  be  detected.  These  are  generally  (1) 
the  annual  field,  (2)  the  diurnal  field,  (3)  the  disturbance  fields,  and  (4) 
the  meteorological  field.  Prof.  Bigelow  advances  the  theory  that  the 
energy  from  the  sun,  all  these  deflecting  forces  being  derived  from  its 
action  propagated  through  the  intervening  space,  comes  to  the  earth 
along  two  principal  fields,  (1)  the  radiant  field  parallel  to  the  ecliptic, 
and  (2)  the  coronal  field  perpendicular  to  the  ecliptic,  this  being  the 
extension  of  such  wide-sweeping  lines  as  proceed  from  the  sun  regarded 
as  an  electro -magnetic  polarized  body,  and  of  which  the  coronal  stream- 
ers are  a visible  portion.  Ordinary  radiant  sunlight  is  magnetic  as 
well  as  electric,  in  accordance  with  Maxwell’s  theory  of  the  propaga- 
tion of  light,  and  when  it  arrives  at  the  earth,  which  is  a magnetic 
polarized  sphere,  the  rays  are  bent  out  of  the  straight  course  into  a 
series  of  peculiar  curves  as  they  enter,  pass  through,  and  recede  from 
the  earth.  Some  thirty  stations,  where  continuous  twenty-four  hourly 
observations  have  been  maintained  through  one  year  at  least,  are  being 
computed  at  the  Weather  Bureau,  and  thus  the  whole  complex  annual 
and  diurnal  fields  will  be  mapped  out  ready  for  description  and  dis- 
cussion. 

In  a similar  manner  the  magnetic  disturbances,  which  sometimes 
amount  to  storms,  can  be  discussed,  and  this  problem  is  also  well  in 
hand  so  far  as  the  reductions  are  concerned.  Prof.  Bigelow  points  out 
and  illustrates  in  this  bulletin  that  these  disturbances  may  be  referred, 
so  far  as  is  now  known,  to  either  the  coronal  or  to  the  radiant  field. 
In  either  case,  whenever  the  sun’s  energy  goes  through  any  sudden 
change  in  its  manifestations,  there  is  a corresponding  variation  pro- 
duced throughout  all  the  ether  that  surrounds  it  as  far  as  light  can 
penetrate,  and  this  propagation  is  felt  at  the  earth  in  either  the  radi- 
ant or  the  coronal  fields,  or  in  both,  producing  changes  in  the  point- 
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ing  of  the  needle.  The  radiant  field  is  much  stronger  than  the  coronal 
field  when  things  are  in  their  normal  conditions,  but  during  disturb- 
ances the  coronal  field  may  be  strengthened  and  superposed  upon  the 
radiant  field,  or  the  radiant  field  may  be  strengthened.  In  every  case 
the  effect  is  to  spread  the  polar  field  surrounding  the  magnetic  poles 
and  which  properly  extends  only  to  the  auroral  belt,  down  over  the 
mid-latitude  regions,  for  the  time  being  displacing  the  forces  which 
ordinarily  are  in  action  there.  An  example  of  the  traces  during  the 
storm  of  June  5,  1892,  is  given,  together  with  the  computation  and  the 
resulting  forces  on  the  model  for  twelve  hours,  from  noon  to  midnight. 

There  is  still  a broad  line  of  investigation,  which  has  made  progress 
at  the  Weather  Bureau,  and  which  is  a necessary  outgrowth  of  the 
theory  thus  explained.  It  is  the  modifications  introduced  into  these 
fields  by  the  presence  of  the  atmosphere,  together  with  its  ever  fluctua- 
ting influence  as  indicated  by  the  meteorological  elements.  If  magnetic 
forces  are  in  fact  a part  of  the  radiant  sunlight,  then  it  follows  that  any 
causes  which  modify  the  quality  of  the  light  received  must  also  modify 
the  magnetic  field  associated  with  it.  Ho  attempt  is  made  in  the  bulle- 
tin to  indicate  precisely  what  the  physical  conditions  are  that  are  thus 
concerned,  though  it  is  evident  that  aqueous  vapor  under  varying  pres- 
sures and  temperatures  is  the  principal  agent,  only  an  outline  of  the 
processes  of  discussion  being  mentioned.  Prof.  Bigelow  feels  able  to 
state  that  such  a connection  seems  to  exist,  and  that  from  several  inde- 
pendent lines  of  approach  the  testimony  in  favor  of  this  conclusion  is 
steady  and  persistent.  The  irregularities  in  the  magnetic  traces  all 
have  some  effective  physical  cause,  and  it  is  hoped  by  the  method  of 
exhaustion,  that  is,  by  treating  fully  all  the  well  known  and  strong 
residuals,  to  finally  reach  the  smaller  but  no  less  important  terms  in- 
volved in  the  action  of  the  atmosphere.  Finally,  the  auroral  problem 
will  no  doubt  come  to  a solution  along  with  the  others  just  described. 

The  object  of  the  bulletin  is  to  open  up  the  field  of  research  and  to 
describe  the  process  of  the  discussion,  so  far  as  practicable,  but  at  the 
same  time  it  is  implied  that  the  research  is  most  promising  in  the 
results  already  attained,  and  that  the  development  can  hardly  fail 
to  be  far-reaching  in  its  final  conclusions. 

The  fermentations  of  milk,  H.  W.  Conn  ( Office  of  Experiment  Sta- 
tions, Experiment  Sta.  Bui.  JVo.  9 , pp.  75). — In  this  treatise  the  term  fer- 
mentations is  used  to  cover  not  only  the  souring  of  milk  and  the  alco- 
holic fermentations,  but  all  of  the  changes  induced  by  rennet,  yeasts, 
bacteria,  and  unorganized  ferments.  In  an  introduction  the  nature 
and  composition  of  milk  are  described.  The  fermentations  are  treated 
under  the  headings:  Fermentations  by  rennet,  souring  of  milk,  num- 
ber of  bacteria  in  milk,  relation  of  electricity  to  souring,  alkaline  fer- 
mentations, butyric  acid  fermentation,  bitter  milk,  alkaline  curdling 
of  milk  and  the  peptonizing  power,  blue  milk,  alcoholic  fermentations, 
slimy  milk,  and  miscellaneous  fermentations.  In  each  case  the  litera- 
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tine  of  the  subject  is  reviewed,  and  a summary  given  of  the  present 
state  of  knowledge  on  the  subject.  In  conclusion,  the  practical  bear- 
ings of  the  subject  on  the  handling  of  milk,  butter-making,  and  cheese- 
making are  considered. 

Our  study  of  milk  and  fermentation  has  taught  us  first  of  all  that  all  fermenta- 
tions of  milk,  even  the  common  souring,  are  due  to  the  contamination  of  the  milk 
with  something  from  the  exterior  after  it  is  drawn  from  the  cow.  If  they  are  thus 
all  due  to  contaminations  from  without,  all  that  is  needed  to  prevent  them  is  to 
treat  the  milk  in  such  a way  that  no  such  contamination  is  permitted.  * * * 

This  has  been  shown  to  he  accomplished  best  by  two  precautions,  absolute  cleanli- 
ness and  low  temperatures.  The  great  source  of  these  organisms  is  in  the  unclean 
vessels  in  which  the  milk  is  drawn  and  in  the  filth  which  surrounds  the  cow.  By 
scrupulous  cleanliness  in  the  barn  and  dairy  the  number  of  organisms  which  get  into 
the  milk  may  be  kept  comparatively  small. 

Of  equal  value  in  preserving  milk  is  the  use  of  low  temperature,  and  to  be  of  the 
most  use  it  should  be  applied  immediately  after  the  milk  is  drawn.  When  drawn 
from  the  cow  milk  is  at  a high  temperature,  and  indeed  at  just  the  temperature  at 
which  most  bacteria  will  grow  the  most  rapidly.  * * * If,  however,  the  milk  is 

cooled  to  a low  temperature  immediately  after  it  is  drawn,  the  bacteria  growth  is 
checked  at  once  and  will  not  begin  again  with  much  rapidity  until  the  milk  has 
become  warmed  once  more.  This  warming  will  take  place  slowly,  and  therefore  the 
cooled  milk  will  remain  sweet  many  hours  longer  than  that  which  is  not  cooled. 
* * * A second  lesson  of  no  less  importance  has  been  taught.  All  of  the  abnormal 

fermentations  of  milk,  such  as  blue  milk,  red  milk,  slimy  milk,  tainted  milk,  etc., 
are  also  due  to  the  growth  of  organisms  in  the  milk,  and  all  of  these  are  preventable 
by  care.  While  the  lactic  organisms  are  so  common  and  so  abundant  as  to  make  it 
hopeless  to  try  to  keep  them  out  of  the  milk,  this  is  not  true  of  the  organisms  pro- 
ducing the  abnormal  fermentations,  and  by  the  exercise  of  Care  they  may  all  be  pre- 
vented from  getting  into  milk  in  such  a way  as  to  cause  trouble.  * * * The 

lessons  for  the  dairyman  to  learn  from  the  study  of  the  fermentations  of  milk  are, 
scrupulous  cleanliness  in  all  affairs  relating  to  milk,  care  in  the  dairy,  thorough 
washing  with  boiling  water  of  all  milk  vessels,  and  low  temperatures  applied  to 
milk  immediately  after  it  is  drawn  from  the  cow. 

In  butter-making  and  cheese-making  certain  forms  of  fermentation 
are  beneficial,  but  here  also  mischievous  organisms  seriously  affect 
quality  and  keeping  projjerties.  The  employment  of  pure  cultures  of 
organisms  in  the  ripening  of  cream  and  of  cheese  is  described,  and  the 
prediction  is  ventured  that  possibly  at  no  distant  future  both  the  butter 
maker  and  cheese  maker  will  use  the  fresh  milk  directly. 

The  butter  maker  will  separate  the  cream  by  the  centrifugal  machine  in  as  fresh 
a condition  as  possible  and  will  add  to  the  cream  an  artificial  ferment  consisting  of 
a pure  culture  of  the  proper  bacteria,  and  then  ripen  his  cream  in  the  normal  manner. 
The  result  will  be  uniformity.  The  cheese  maker  will  in  like  manner  inoculate  fresh 
milk  with  an  artificial  ferment  and  thus  be  able  to  control  his  product.  Perhaps 
he  will  have  a large  variety  of  such  ferments,  each  of  which  will  produce  for  him  a 
definite  quality  of  cheese.  To  the  dairy  interest,  therefore,  the  bacteriologist  holds 
out  the  hope  of  uniformity.  The  time  will  come  when  the  butter  maker  will  always 
make  good  butter  and  the  cheese  maker  will  be  able  in  all  cases  to  obtain  exactly 
the  kind  of  ripening  that  he  desires. 

Milk  fermentations  and  their  relations  to  dairying  (Office  of 
Experiment  Stations,  Farmers’  Bui.  No.  9 , pp.  24). — A peculiar  summary 
of  Experiment  Station  Bulletin  Ho.  9 (see  above). 


U.  S.  DEPARTMENT  OP  AGRICULTURE. 


203 


Organization  lists  of  the  agricultural  experiment  stations  and 
agricultural  schools  and  colleges  in  the  United  States  {Office  of 
Experiment  Stations , Experiment  Sta.  Bui. No.  12 , June , 1892,  pp.  78). — This 
includes  a list  of  the  governing  hoards  and  working  forces  of  the  several 
stations ; a list  of  the  agricultural  schools  and  colleges,  with  courses  of 
study  and  hoards  of  instruction  ; the  officers  of  the  Association  of  Amer- 
ican Agricultural  Colleges  and  Experiment  Stations;  officers  and  re- 
porters of  the  Association  of  Official  Agricultural  Chemists  of  the 
United  States;  the  texts  of  the  acts  of  Congress  of  July  2, 1862,  March 
2,  1887,  and  August  30,  1890,  relating  to  the  colleges  and  stations; 
regulations  of  the  Post  Office  Department  relating  to  the  use  of  the 
franking  privilege  hy  the  stations;  and  an  index  of  the  names  of  station 
officers,  with  a short  biographical  sketch  of  each  station  worker. 

Report  of  the  area  of  corn,  potatoes,  and  tobacco,  and  condi- 
tion of  growing  crops  {Division  of  Statistics , Report  No.  97,  n.  ser., 
July , 1892,  pp.  247-272). — u This  report  relates  to  the  comparative  acre- 
age of  corn,  potatoes,  and  tobacco,  and  the  condition  on  the  first  day  of 
July  of  corn,  winter  and  spring  wheat,  oats,  rye,  barley,  potatoes, 
tobacco,  the  grasses,  fruits,  and  other  minor  crops.” 

Reports  of  observations  and  experiments  in  the  practical 
work  of  the  Division  of  Entomology  {Division  of  Entomology,  Bui. 
No.  26,  pp.  95). — This  bulletin  comprises  the  reports  of  the  field  agents 
of  the  Division  for  1891. 

Report  upon  insect  depredations  in  Nebraska  for  1891,  L.  Bruner 
(pp.  9-12). — A brief  summary  of  the  most  prominent  of  the  injurious 
insects  of  the  year,  exclusive  of  locusts  and  grasshoppers,  a more  ex- 
tended account  of  which  is  published  as  Bulletin  ISTo.  27  of  this  Divi- 
sion (E.  S.  R.,  vol.  hi,  p.  907).  The  species  prevalent  were,  the  corn  root 
worm,  green- striped  maple  worm,  By  da  sp.,  and  the  gooseberry  span- 
worm,  and  the  following,  mentioned  as  injuring  the  sugar  beet : Monoxia 
guttulata , Hippodamia  convergens,  Diabrotica  vittata , D.  longicornis,  and 
cutworms.  The  author  reports  success  in  the  use  of  corn  meal  against 
cabbage  Avorms,  and  calls  attention  to  a new  pest  of  cabbages,  the  larva 
of  a Tenebrionid  beetle,  Eleodes  tricostata. 

Report  on  scale  insects  of  California,  D.  W.  Coquillett  (pp.  13-35). — 
A somewhat  detailed  account  of  the  season’s  work  on  California  scale 
insects,  including  notes  on  their  life  history  and  habits,  food  plants, 
natural  enemies,  and  accounts  of  experiments  with  various  insecticides 
for  these  insects.  The  following  species  are  considered:  Red  scale 
{Aspidiotus  aurantii),  convex  scale  {A.  convexus),  oleander  scale  {A.  nerii), 
San  Jos6  scale  {A.  perniciosus),  greedy  scale  {A  rapax),  soft  or  brown 
scale  {Lecanium  hesperidum),  hemispherical  scale  ( L . hemisphcericum), 
black  scale  {L.  olece ),  frosted  scale  {L.  pruinosum),  and  broAvn  apricot 
scale  {L.  sp).  The  report  concludes  with  a short  chapter  on  the  use  of 
thymo-cresol  as  an  insecticide  for  scale  insects. 

Entomological  notes  for  the  season  of  1891 , M.  E.  Murtfeldt  (pp. 
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36-44).— Notes  on  the  woolly  aphis  of  the  apple,  grain  aphis  ( Siphono - 
phora  avence ),  joint  worm  ( Isosoma  grande ),  plum  curculio,  harlequin 
cabbage  bug,  Orsodachna  atra:  a new  enemy  to  the  peach,  cottony 
maple  scale,  post  oak  coccid  (Chermes  sp.),  white-marked  tussock  moth, 
Chamyris  cerintha  (on  plum),  Catocala  grynea , and  Edema  albifrons ; 
some  observations  on  the  forest  tent  caterpillar  in  Minnesota;  notes  on 
some  natural  enemies  of  pernicious  insects,  and  a chapter  on  the 
insecticidal  properties  of  thymo-cresol. 

Report  of  progress  in  the  investigation  of  the  cotton  hollworm , F.  W. 
Molly  (pp.  45-56). — A brief  summary  of  the  work  done  during  the 
season  on  the  boll  worm  of  cotton.  The  subject  is  treated  under  the 
following  topics : Geographical  distribution  and  destructiveness,  food 
plants,  characters  and  transformations,  natural  enemies,  insect  ravages 
easily  mistaken  for  those  of  bollworm,  and  remedies.  The  great  range 
of  food  plants  of  this  insect  and  its  habit  of  feeding  in  solitude  rather 
than  gregariously,  render  it  a difficult  species  to  control  with  insecti- 
cides. The  most  practical  remedies  are  spring  plowing  to  destroy  the 
chrysalids,  and  the  use  of  corn  and  cowpeas  as  trap  crops.  Poisoned 
sweets,  pyrethrum,  and  trap  lights  are  of  little  practical  value,  and  ex- 
periments with  infectious  diseases  have  thus  far  produced  only  negative 
results. 

Insects  of  the  season  in  Ioiva , H.  Osborn  (pp.  57-62). — The  principal 
species  treated  are  the  white-winged  bibio  ( Bibio  albipennis ),  plant  lice 
of  various  species,  clover  seed  midge,  clover  seed  caterpillar,  Apanteles 
glomeratus  (a  parasite  of  the  common  cabbage  worm),  and  the  apple 
maggot.  A brief  summary  of  successful  trials  of  the  u hopper- dozer w 
plan  for  grass  leaf  hoppers  is  also  given.  In  one  experiment  these  in- 
sects were  captured  at  the  rate  of  37 6,000  per  acre. 

Report  of  entomological  worlc  of  the  season  of  1891 , F.  M.  Webster 
(pp.  63-74). — This  report  is  mainly  an  account  of  several  species  of 
crane  flies  infesting  meadows  and  pastures,  which  may  also  prove 
injurious  to  wheat. 

Report  on  the  Gypsy  moth  in  Massachusetts , 8.  Henshaw  (pp.  75-82). — 
An  account  of  the  work  being  done  by  the  State  of  Massachusetts  to 
suppress  the  Gypsy  moth  ( Ocneria  dispar). 

Copies  of  acts  and  resolutions  passed  by  the  legislature  providing 
against  depredations  by  this  insect  are  given,  together  with  a map 
showing  the  infested  region.  There  are  also  notes  on  the  habits  of  this 
insect,  and  a list  of  its  food  plants  and  of  its  natural  enemies.  The 
author  criticises  the  plans  adopted  for  the  repression  of  this  pest. 

The  attention  drawn  to  this  insect  should  lead  to  the  passage  of  a general  law 
against  insect  and  fungous  pests.  A State  officer  acting  under  the  direction  of  the 
hoard  of  agriculture  could  recommend  to  farmers  and  others  the  means  to  he  used 
against  noxious  insects  and  fungi,  and  the  law  should  he  so  framed  that  penalties 
could  he  imposed  upon  owners  who  took  no  precautions  after  due  notice  had  been 
given.  Some  such  legislation  would  soon  bring  the  orchards  and  shade  trees  of 
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Massachusetts  into  a more  creditable  condition,  and  the  introduction  of  the  Ocneria 
could  be  looked  upon  as  a benefit  rather  than  an  injury. 

Report,  on  apieultural  experiments  in  1891 , A.  J.  Cook  (pp.  83-92). — 
A report  of  a series  of  experiments  in  apiculture  conducted  during  tlie 
season  with  the  assistance  of  Mr.  J.  H.  Larrabee.  Planting  for  honey, 
spraying  during  fruit  bloom,  value  of  bees  iu  effecting  plant  fertilization, 
secretion  of  wax,  feeding  of  drones  by  workers,  conductivity  of  wax,  and 
winter  protection  are  considered. 
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Ash  content  of  etiolated  leaves,  W.  Palladia  ( Ber . dent.  hot. 
Ges .,  1892 , p.  179). — The  author  reports  recent  experiments  which  indi- 
cate that  the  ash  content  of  etiolated  leaves  of  wheat  and  vetch,  is 
noticeably  lower  than  that  of  the  green  leaves  of  the  same  plants.  For 
example,  the  ash  content  of  green  wheat  leaves  was  9.74  and  10.75, 
and  of  etiolated  leaves  8.82  and  9.41;  and  of  green  vetch  leaves  10.3 
and  etiolated  7.54.  The  difference  is  especially  marked  in  case  of  the 
calcium.  The  fact  that  a similar  diminution  in  ash  content  occurs 
when  plants  are  grown  in  air  saturated  with  moisture,  that  is,  when 
the  transpiration  is  hindered,  and  that  the  conditions  of  etiolation  hin- 
dered the  transpiration,  indicates  a connection  between  the  transpiration 
of  the  leaves  and  the  taking  up  of  mineral  ingredients. — E.  w.  A. 

Earlier  observations  on  the  root  tubercles  of  Leguminosae, 
A.  Prillieux  ( Compt . rend.,  Ill  (1890),  pp.  926 , 927;  abs.  in  Centralbl. 
agr.  Chem.,  21,  p.  426). — It  is  stated  that  Woronin  in  1867  recognized  in 
|he,  roo^tubercles  delicate  organisms,  capable  of  motion,  which  he 
regarded  as  bacteria.  The  author  himself  in  1879  studied  the  sub- 
ject and  found  that  the  organisms  in  question  might  differ  widely  in 
form,  and  that  the  supposed  motion  was  molecular  or  Brownian  motion. 
He  recognized  the  tubercles  as  abnormal  formations  and  found  that 
they  could  be  induced  by  artificial  inoculation. — E.  w.  A. 

Reaction  of  sulphate  of  iron  with  the  phosphates  employed  in 
agriculture,  P.  Cazeneuve  and  A.  Nicolle  (Monit.  scient.,  1892,  ser.  4, 
p.  334 ; abs.  in  Chem.  Ztg.,  1892,  Eepert.,  p.  173). — The  authors  explain 
that  many  fertilizer  manufacturers  follow  the  practice  of  mixing  green 
vitriol  with  their  fertilizers,  especially  with  the  phosphates  of  lime. 
It  was  to  study  the  effect,  if  any,  which  this  admixture  might  have 
upon  the  solubility  and  availability  of  the  phosphoric  acid  that  the 
experiments  reported  below  were  made. 

Sulphate  of  iron  was  moistened  with  water  and  mixed  with  super- 
phosphate, citrate-soluble  precipitated  phosphate,  di-calcium  phos- 
phate, bone  phosphate,  slag,  and  rock  phosphate,  in  amounts  ranging 
from  10  to  20  per  cent.  The  mixtures  were  exposed  to  the  air  in  thin 
layers  for  eight  days.  Determinations  were  made  in  each  of  the  phos- 
phoric acid  soluble  in  water,  in  ammonium  citrate,  and  in  acetic  acid 
before  and  after  the  treatment  with  the  green  vitriol.  From  the 
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results  of  tliese  it  was  evident  that  the  phosphoric  acid  in  the  slag, 
rock  phosphate,  and  hone  was  not  materially  affected  by  the  iron  salt, 
but  that  the  water  soluble  phosphoric  acid  in  the  superphosphate  was 
noticeably  diminished,  and  the  solubility  of  the  precipitated  di-calcium 
phosphate  increased.  Thus,  while  1 gram  of  the  superphosphate  con- 
tained 0.15  gram  of  water-soluble  phosphoric  acid  before  treatment, 
the  amount  was  diminished  to  0.06  and  0.02  gram,  respectively,  by  treat- 
ment with  10  and  20  per  cent  of  iron  sulphate. 

A sample  of  di-calcium  phosphate  containing  48.46  per  cent  of  phos- 
phoric acid,  all  soluble  in  ammonia  citrate,  contained  only  1.93  per  cent 
of  acid  after  being  heated  at  red  heat.  Both  the  original  and  the  in- 
cinerated phosphate  were  treated  with  10  per  cent  iron  sulphate,  after 
which  the  original  contained  48.2  per  cent  and  the  incinerated  11.85 
per  cent  of  citrate- soluble  acid.  That  is,  the  iron  sulphate  did  not 
diminish  the  amount  of  reverted  acid  in  the  unheated  phosphate,  and 
partially  restored  the  amount  in  the  incinerated  product. 

A sample  of  precipitated  tricalcic  phosphate  obtained  from  a drug- 
gist, containing  originally  45.4  per  cent  phosphoric  acid,  all  of  which 
was  insoluble  in  ammonium  citrate,  was  found  to  contain  29.54  per  cent 
of  reverted  acid  after  treatment  for  eight  days  with  20  per  cent  of  iron 
sulphate.  All  these  trials  were  made  with  free  access  of  air.  The 
failure  of  the  iron  sulphate  to  affect  the  tricalcic  phosphate  in  bone., 
slag,  and  rock  phosphate  as  noted  above,  the  authors  suggest  may  be 
due  to  a peculiar  molecular  arrangement  in  the  case  of  these  materials, 
which  renders  them  resistant. 

Theoretically  this  action  of  moist  iron  sulphate  in  the  presence  of  air 
may  be  explained  by  the  change  of  iron  from  a ferrous  to  a ferric  salt, 
and  the  formation  from  that  of  a citrate  soluble  phosphate  of  iron. 

The  practical  conclusions  are,  among  others,  that  in  mixing  phos- 
phate with  sulphate  of  iron  the  iron  salt  should  be  ground  alone  before 
mixing  and  not  with  the  phosphate,  otherwise  the  solubility  of  the 
phosphate  in  water  may  be  seriously  affected. — e.  w.  a. 

Experiments  on  the  value  of  different  plants  for  green  manuring, 
V.  Strebel  (Abs.  in  Gentralbl.  agr.  Ghent .,  21 , pp.  235-238).- J-bttoG 
experiments  were  made  in  1891  on  the  experimental  fields  at  Hohefi- 
heim,  W iirtemberg.  The  soil  was  a heavy  loam,  on  which  rye  and  winter 
peas  had  been  grown  in  1888,  rape  manured  with  superphosphate 
and  nitrate  of  soda  in  1889,  and  winter  barley  in  1889-’90.  After 
the  barley  was  harvested  seventeen  different  kinds  of  leguminous  and 
other  plants  were  sown  for  green  manuring  on  17  plats,  each  contain- 
ing about  50  square  yards  separated  by  uncultivated  strips.  In  Sep- 
tember following  the  crop  on  each  plat  was  spaded  under  and  Sheriff 
wheat  drilled  on  all  the  plats.  The  yield  of  wheat  where  different  le- 
guminous plants  had  been  used  as  green  manures  (lupines,  clovers,  field 
beans,  peas,  vetch,  and  serradella)  ranged  from  14.81  to  22.37  pounds  of 
grain  per  plat,  averaging  19.62  pounds.  It  was  lowest  with  serradella 
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and  highest  with  red  clover  and  white  and  yellow  lupine.  Second  to 
the  latter  were  field  peas  and  beans,  scarlet  clover,  and  black  medis. 
The  yield  with  cole  was  16  pounds,  with  white  mustard  15.6  pounds, 
and  with  3 varieties  of  buckwheat  the  average  yield  was  13  pounds  per 
plat. 

It  was  noticed  that  on  the  plats,  especially  those  with  lupines,  many 
heads  of  grain  were  backward  in  ripening.  On  examination  the  roots 
of  such  plants  were  found  to  be  covered  with  a white  fungus.  No 
such  fungus  was  found  on  the  roots  where  non -leguminous  plants  were 
used  for  green  manure.  In  how  far  this  occurrence  was  due  to  the 
green  manuring  with  leguminous  plants  the  author  was  unable  to 
determine. 

In  another  series  of  experiments  the  object  was  to  compare  the  total 
amounts  of  nitrogen  contained  in  crops  of  different  leguminous  plants, 
and  in  the  leaves,  stems,  and  roots  of  the  same  separately.  The  soil 
on  which  this  trial  was  made  had  been  in  grain  for  three  years  previous. 
Whether  or  not  it  was  manured  in  any  way  for  the  present  crop  is  not 
stated  in  the  abstract.  The  seed  was  broadcasted  on  the  different 
plats.  The  results  per  square  meter  are  given  as  follows : 


Nitrogen  in  various  leguminous  crops  per  square  meter  of  land. 


Num- 

ber 

of 

plat. 

Weight  of  water-free 
crop — 

Nitrogen  in— 

Kind  of  plants. 

Stems 

and 

leaves. 

Boots. 

Whole 

plant. 

Stems 

and 

leaves. 

Boots. 

Whole 

plants. 

1 

White  lupine 

Grams. 
554. 17 

Grams. 
78.  29 

Grams. 
632. 45 

Grams. 
11. 5267 

Grams. 

1.3074 

Grams. 
12. 9041 

2 

Blue  lupine 

534.  77 

73. 33 

610. 10 

11. 3371 

1. 1751 

12. 5122 

% 3 

Yellow  lupine 

325.  23 

74. 70 

400. 93 

9.  3194 

1.  3222 

10.  6416 

4 

Field  beans 

555.  04 

70.69 

625.  73 

16.  2627 

1.3572 

17.  6199 

5 

Bed  vetch 

534. 47 

51. 73 

586.  38 

16. 1999 

0.  6725  - 

16. 8724 

6 

Mixture  of  vetches 

571.  22 

10.  54 

581.  76 

16.  6245 

0.2604 

16. 8849 

7 

Common  vetch 

486. 44 

36. 74 

523. 18 

15.  5174 

0.5842 

16. 1016 

9 

Crimson  clover 

519.  80 

46.  60 

614. 40 

12. 8205 

0.4986 

13.  3191 

10 

Lathy  rus  magellanus 

Chickling  vetch: 

German 

587.  77 

54.  61 

637.  58 

16. 0845 

0.6499 

16.  7344 

11 

574.  81 

31.  39 

606.  20 

17.  5892 

0.5022 

18. 0914 

12 

African 

480.  57 

28.54 

509. 11 

8. 9356 

0.  2825 

9. 2211 

13 

Purple-red  vetch 

505.  74 

31.  42 

537. 16 

17.  2457 

0. 4839 

17. 7296 

lo 

Chickling  vetch,  German 

Barge  field  beans - 

560.  93 

35.49 

596. 42 

15.  7060 

0. 5536 

16.  2596 

17 

v 18 

756.  21 

74. 87 

831.  07 

24. 3499 

1. 3851 

25.  7350 

Blue  lupine  (foreign  seed) 

615.  75 

46. 17 

661. 92 

18.  5341 

0.  6233 

19. 1574 

39 

White  lupine  (foreign  seed) 

632.52 

17.  62 

650. 16 

18. 2166 

0.  2417 

18. 4583. 

21 

Large  sand  vetch. 

510.95 

7.  63 

518.  58 

11.  0876 

0. 1351 

11.  2227 

22 

Sand  vetch 

418.31 

31.29 

449.  60 

12.  9297 

0.  6665 

14. 5962 

According  to  these  figures  the  large  field  beans  (plat  17)  gave  the 
largest  yield  of  nitrogen  per  square  meter  of  land,  but  considering  the 
cost  of  seeding  this  crop  the  author  believes  that  from  a financial  point 
of  view  it  does  not  exceed  the  lupines  in  value.  The  difference  in  the 
nitrogen  in  the  white  and  blue  lupines  raised  from  native  and  from  for- 
eign seed  is  very  marked,  the  foreign  seed  yielding  over  a third  more. 

The  author  proposes  to  continue  this  line  of  experiment  on  a larger 
scale  another  year,  leaving  out  some  of  the  less  promising  crops. 

[The  above  figures  serve  to  show  the  extent  to  which  crops  of  certain 
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leguminous  plants  may  enrich  the  soil  in  nitrogen;  and  when  it  is 
remembered  that  under  favorable  conditions  a part  or  the  whole  of  this 
nitrogen  may  be  derived  from  the  atmosphere  without  material  cost, 
the  value  of  green  manuring  as  a means  of  supplying  the  soil  with  this 
essential  and  most  expensive  plant  food  ingredients  must  be  evident. 
A calculation  of  the  amounts  given  above  to  an  acre  of  land  gives  over 
225  pounds  of  nitrogen  as  the  amount  contained  in  a crop  of  large  field 
beans,  about  165  pounds  of  nitrogen  in  the  blue  and  white  lupines  (plats 
18  and  19),  etc.  To  supply  these  amounts  of  nitrogen  in  the  form  of 
nitrate  of  soda  would  require  from  1,000  to  1,500  pounds  of  that  mate- 
rial.]— E.  w.  A. 

Rape  culture,  T.  Shaw  and  C.  A.  Zavitz  ( Ontario  College  Stcti  'Bul. 
No.  74 , June  1,  1892,  pp.  8). — General  statement  regarding  the  culture  ’ 
and  uses  of  rape,  and  brief  notes  on  experiments  at  the  station  in  the 
culture  of  this  plant  and  in  its  use  as  a feeding  stuff  for  lambs.  Bape 
can  be  successfully  grown  in  Ontario  and  quite  generally  in  the  Domin- 
ion of  Canada.  In  the  experience  of  the  station  flat  cultivation  in  drills 
has  given  good  results,  nitrate  of  soda  being  the  most  effective  fertilizer. 
The  application  of  salt  has  also  been  decidedly  beneficial.  Among  other 
conclusions  reached  are  the  following: 

(1)  Rape  is  especially  valuable  as  a pasture  for  fattening  sheep  and  lambs,  owing 
to  the  season  of  the  year  at  which  it  grows  and  to  its  high  feeding  value. 

(2)  It  is  an  excellent  food  when  preparing  lambs  for  winter  fattening. 

(3)  One  acre  of  rape  grown  in  drills  immediately  after  a crop  of  rye  cut  as  a 
green  food  will  pasture  from  10  to  16  lambs  for  from  two  to  two  and  one  half  months, 
and  that  when  grown  as  the  sole  crop  of  the  season  under  favorable  conditions  it 
will  sustain  a much  larger  number. 

(4)  Ordinary  grade  lambs  when  pastured  on  rape,  without  any  other  food  sup- 
plement, will  make  an  average  gain  of  10  pounds  per  months 

(5)  Rape  is  admirably  adapted  for  growing  as  a catch  crop  to  be  fed  off  or  plowed 
under  as  a green  manure. 

(6)  Rape  as  a cleaning  crop  is  probably  without  a rival  in  our  present  system  of 
agriculture. 

(7)  Much  care  and  prudence  must  be  exercised  in  pasturing  animals  on  rape  or 
serious  losses  may  follow. 

(8)  Rape  is  not  an  exhaustive  crop  on  the  soil  when  pastured  off,  as  what  has  been 
taken  from  the  cultivable  area  is  returned  to  it  and  something  in  addition. 

A.  C.  T. 

Consumption  and  production  of  material  by  the  sugar  beet  in 
the  second  year  of  growth,  Strohmer,  Brien,  and  Stift  ( Oesterr . 
Zeitsch.  Zuckerind.,  1892, p.  244;  abs.  in  Chem.  Ztg.,  1892,  Repert.,  p.  198). — 
The  following  are  the  conclusions  of  the  authors  from  a long  series  of 
experiments:  The  production  of  new  material  by  the  sugar  beet  in  the 
second  year  is  so  extensive  that  the  reserve  materials  stored  in  the  root 
are  insufficient,  and  consequently  the  beet  should  be  set  out  in  a rich 
or  well-manured  soil.  In  this  growth  the  phosphoric  acid  is  used  prin- 
cipally in  the  formation  of  leaves  and  stems,  and  the  nitrogen  in  seed 
production.  The  consumption  of  potash  is  quite  uniform  throughout 
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tlie  period  of  growth,  although  at  the  time  of  seed  formation  a slight 
increase  was  noticed  in  the  case  of  some  varieties. — E.  w.  A. 

Fractional  application  of  nitrate  of  soda  for  winter  wheat,  V. 
LiebenberGt  (Mitt.  Ver.  zur  Ford,  landw.  Versuchswesens  in  Oesterreich , 
1891 , Reft  6;  abs.  in  Gentralbl.  agr.  G hem.,  21 , pp.  226-228). — In  con- 
tinuation of  similar  experiments  the  previous  year,  experiments  were 
made  on  three  different  farms  to  study  the  effect  of  applying  given 
amounts  of  nitrate  of  soda  all  at  one  time  in  the  fall,  and  half  in  the  fall 
and  half  the  following  spring,  either  in  April  or  May.  The  results  con- 
firmed those  of  the  previous  year.  Fractional  application  of  the  nitrate 
increased  the  yield  over  the  single  application,  and  the  result  was 
noticeably  in  favor  of  making  the  spring  application  in  April,  rather 
than  in  May.  The  inference  is  that  for  winter  wheat  a fractional  appli- 
cation of  nitrate  of  soda  is  preferable,  and  that  the  spring  dressing 
should  be  made  as  early  as  practicable. — E.  w.  A. 

Experiments  with  cereals  at  the  School  of  Practical  Agricul- 
ture and  Irrigation  at  Avignon,  France,  M.  Allier  (Bui.  de  Min. 
de  VAgr.yRo.  1,  Jan.,  1892 , pp.  15-21). — These  were  with  wheat  and  oats, 
and  were  a continuation  of  experiments  begun  in  1890. 

The  soil  on  which  the  experiments  were  conducted  was  an  alluvium 
of  the  River  Duanee,  with  an  extremely  permeable  subsoil  which  re- 
ceived a constant  infiltration  of  the  river  water.  The  arable  surface 
soil,  extending  to  a depth  of  from  15  to  45  inches,  was  underlaid  by  a 
layer  of  sand  mixed  with  gravel  to  a depth  of  more  than  50  feet.  Both 
chemical  and  mechanical  analyses  of  the  soil  to  a depth  of  7.9  inches 
are  given.  It  appears  from  these  that  the  soil,  which  was  decidedly 
calcareous,  was  rich  in  magnesia  and  poor  in  phosphoric  acid.  Its 
potash  content  was  adequate  for  the  culture  of  cereals. 

Wheat. — In  1890  1 variety  of  wheat,  Bichelle  Blanche  de  Naples , 
was  cultivated,  giving  a yield  of  39.5  bushels  of  grain  per  acre.  In 
1891  this  variety  was  again  cultivated,  but  in  three  different  ways. 
One  part  of  the  field  which  had  been  seeded  in  the  latter  part  of  No- 
vember, 1890,  was  not  irrigated;  the  second  part,  seeded  in  the  fall,  in 
plats  with  raised  borders  arranged  for  irrigation  by  submersion,  was 
irrigated  three  times  during  April  and  May;  the  third  part,  seeded  in 
March,  1891,  was  also  irrigated  three  times. 

Comparative  tests  were  also  made  with  2 other  varieties,  Saissette 
de  Provence  and  Rimpau  wheat,  both  seeded  in  November,  1890.  The 
first  was  irrigated  in  the  spring,  the  second  received  no  irrigation.  At 
time  of  seeding  superphosphate  (14  per  cent  soluble  phosphoric  acid), 
phosphatic  slag,  and  sulphate  of  potash  were  harrowed  in  on  all  the 
plats  in  amounts  furnishing  78.3  pounds  of  phosphoric  acid  (two  thirds 
soluble)  and  39.2  pounds  of  potash  per  acre.  In  the  spring  nitrate  of 
soda  was  applied  in  the  form  of  a top-dressing  to  the  young  wheat,  in 
an  amount  furnishing  27.6  pounds  of  nitric  nitrogen  per  acre.  The 
Richelle,  planted  in  autumn,  not  irrigated,  ripened  June  29  to  July  5; 
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tlie  Rimpau  wheat,  July  7 ; Richelle,  planted  in  autumn,  irrigated, 
July  8 and  9 5 Saissette,  planted  in  autumn,  irrigated,  July  9 $ Richelle, 
planted  in  spring,  July  16.  The  cost  per  acre  for  seeds,  fertilizers,  labor, 
general  expenses,  and  rent  of  land  was  $51.49.  To  this  should  be  added 
$2.15  as  the  cost  of  irrigation  in  the  cases  in  which  the  latter  was 
resorted  to.  The  results  of  the  experiment  are  given  in  the  following 
table: 


Yield  per  acre. 

Financial  results  per  acre. 

Cost 

of 

grain 

per 

bush- 

el. 

Varieties. 

Grain. 

Straw. 

Value  of- 

Cost 
of  pro- 
duc- 
tion. 

Net 

Bush- 

els. 

Pounds. 

Pounds. 

Grain. 

Straw. 

Total 

yield. 

re- 

turn. 

Richelle,  seeded  in  the  spring, 

irrigated 

Richelle,  seeded  in  autumn,  not 

irrigated 

Richelle,  seeded  in  autumn,  ir- 
rigated   

27.  07 

1,  609.  3 

6, 527. 6 

$36.  95 

$16.  87 

$53.  82 

$53.  65 

$0. 17 

$1.36 

35.  00 

2, 173.  5 

5,  687.  6 

49.  62 

14.  93 

64.  55 

51. 49 

13.  06 

1.04 

47. 34 

2,  941. 1 

6,  520.  4 

67. 15 

16.  85 

84.  00 

53.  65 

30.  35 

0.  78 

Rimpau,  seeded  in  antumn,  not 
irrigated 

47.  27 

2, 842.  9 

7, 153.  3 

64.  68 

18. 49 

83.39 

51.49 

31.90 

0.  70 

Saissette,  seeded  in  autumn,  ir- 
rigated   

46.  76 

2,  903.  6 

9,  818.  6 

66.  29 

25.  38 

91.  67 

53.65 

38.02 

0.  61 

Although  the  wheat  suffered  somewhat  from  the  unfavorable  season 
the  results  seem,  to  justify  the  conclusion  that  under  the  conditions  of 
these  experiments  the  culture  of  wheat  in  the  region  of  Avignon  will 
prove  profitable,  especially  if  irrigation  be  practiced. 

Oats. — In  1890  California  Prolific  oats  were  grown,  giving  a yield  ot 
57.8  bushels  of  grain  per  acre,  with  a net  return  of  $17.07.  In  1891  this 
variety  was  grown  with  three  others — Black  Brie  oats,  Bed-Capped  oats, 
and  Y ello  w Saline  oats.  All  of  the  plats  received  the  same  fertilizer,  in  an 
amount  furnishing  total  nitrogen  23.1  pounds,  soluble  phosphoric  acid 
100.6  pounds,  and  potash  28.5  pounds  per  acre.  The  cost  of  production 
was  $38.81  per  acre.  The  returns  per  acre  for  the  different  varieties 
are  given  in  the  following  table : 


Varieties. 

Yield  per  acre. 

Financial  results  per  acre 

Cost 

per 

bushel 

of 

grain. 

Grain. 

Straw. 

Value  of— 

Cost 
of  pro- 
duc- 
tion. 

Returns. 

Bush- 

els. 

Pounds. 

Pounds. 

Grain. 

Straw. 

Total 

yield. 

Pro- 

fit. 

Loss. 

California  Prolific 

Black  Brie 

Red- Capped 

Yellow  Saline 

63.38 
47.30 
44.  77 
29.  44 

2, 311.  8 
1,  762.  0 
1,  529. 0 
1,  005. 1 

5,  784.  0 
5,  409. 1 
3,213.4 
2,  294.  0 

$34.  85 
26. 56 
23.05 
15. 15 

$14.  95 
13.  98 
8.31 
5.  93 

$49.  80 
40.  54 
31.36  | 
31.08 

$38.  81 
38.81 
38.  81 
38.  81 

$9.  99 
1.73 

$7.  45 
17.  73 

$0.  38 
0.  53 
0.68 
1. 12 

The  California  Prolific  is  the  only  variety  which  gave  a satisfactory 
return.  As  a whole  the  results  are  very  unfavorable  as  compared  with 
those  with  wheat. — w.  h.  b. 

Detection  of  castor  oil  seed  and  of  croton  seed  in  feeding  stuffs, 

J.  W.  Leather  ( Analyst , 1892,  pp.  121-127). — The  poisonous  character 
of  the  seed  of  the  castor-oil  plant  ( Bicinus  communis)  and  of  croton 
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(Croton  tiglium ) is  referred  to  and  the  statement  made  that  “a  small 
admixture  of  considerably  less  than  1 per  cent  of  either  of  these  seeds 
when  present  in  a cattle  food  is  sufficient  to  cause  harm  and  even 
death.”  The  method  generally  employed  by  the  author  for  the  recog- 
nition of  the  testa  of  seeds  in  food  is  to  digest  a portion  of  the  material 
with  1 to  2 per  cent  hydrochloric  or  sulphuric  acid  for  half  an  hour,  de- 
cant the  acid  liquid,  and  wash  the  material  several  times  by  decanta- 
tion ; and  then  to  digest  the  residue  with  equally  dilute  sodium  or  po- 
tassium hydrochlorate  and  wash  by  decantation.  Treated  in  this  way, 
the  testae  of  the  seeds  commonly  found  in  feeding  stuffs,  as  well  as  the 
impurities,  are  rendered  sufficiently  transparent  to  be  recognized  un- 
der the  microscope.  In  the  case  of  the  seeds  of  the  castor-oil  and  cro- 
ton plants  the  method  is  not  reliable,  since  “it  requires  probably  three 
or  four  seeds  or  less  per  pound  to  cause  serious  illness  or  death  to 
stock.” 

Trials  of  a solution  of  sodium  hyposulphite  and  of  dilute  acid  and 
alkali  followed  by  sodium  hypochlorite,  for  bleaching  the  seeds  gave 
negative  results,  the  seeds  remaining  entirely  unbleached.  Free 
chlorine  gradually  bleaches  both  castor  and  croton  seed,  the  time 
required  being  from  three  to  four  days.  The  resistance  of  these  seeds 
to  the  action  of  acid,  alkali,  and  bleaching  powder  furnish  a means  for 
their  recognition,  for  while  the  seeds  of  other  plants  were  bleached  by 
this  treatment  the  castor  and  croton  seed  remained  black. 

Trials  of  the  method  on  mixtures  of  castor  and  croton  seed  with 
undecorticated  cotton  cake  indicated  it  to  be  not  only  qualitative,  but 
also  quantitative.  In  four  out  of  five  experiments  made,  the  greater 
part  of  the  seed  testrn  which  were  put  into  the  cotton-seed  cake  was 
recovered.  In  the  fifth  case  the  croton  seed  was  moldy,  and  is  believed 
to  have  been  partly  bleached  by  the  action  of  sodium  hypochlorite. 
Tests  of  moldy  castor  beans  bore  out  this  supposition. 

The  following  is  the  method  proposed:  One  pound  of  the  feeding 
stuff  to  be  tested  is  boiled  for  an  hour  each  with  dilute  hydrochloric 
acid  and  with  dilute  alkali  to  remove  the  starchy  albuminoids  and  fatty 
substances,  washing  thoroughly  after  each  digestion.  From  one  half 
to  1 pound  of  bleaching  powder  is  then  added  and  sufficient  water  to 
prevent  the  temperature  from  rising  (3  or  4 liters).  The  mixture  is 
stirred  occasionally  and  left  to  stand  over  night.  In  the  morning  the 
water  is  poured  off  and  the  residue  washed  several  times  by  decanta- 
tion, after  which  the  residue  is  picked  over  by  hand,  separating  the 
bleached  from  the  unbleached  pieces.  This  is  done  most  readily  by 
spreading  small  quantities  on  the  bottom  of  a flat  porcelain  dish  about 
half  full  of  water.  After  the  unbleached  pieces  have  been  separated 
they  are  readily  examined,  and  anything  other  than  castor  or  croton 
seed  removed. 

I may  mention  here  that  in  a pound  of  bleaching  powder  a number  of  bits  of  coal 
or  stone  may  be  found,  and  further,  in  the  case  of  cotton  seed,  the  hilum  does  not 
always  bleach  so  readily  as  the  other  portions,  so  that  these  would  likewise  be 
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separated  with  any  castor  or  croton  seed.  * * * There  is  no  difficulty  in  dis- 

tinguishing the  hilum,  for  the  pieces  are  round  and  have  no  sharp  edges;  moreover 
they  are  marked  by  a series  of  rings  alternating  gray  and  black  on  the  surface. 

The  testae  of  the  castor  ami  croton  seed  are  described  as  extremely 
brittle.  Those  of  the  castor  seed  are  from  0.25  to  0.3  mm.  in  thick- 
ness, and  of  the  croton  seed  from  0.2  to  0.25  mm.  The  former  are  said 
to  have  a much  smoother  and  more  shiny  exterior  than  the  croton  seed 
after  passing  through  the  bleaching  process.  Viewed  transversely,  the 
structure  of  the  two  is  very  similar,  each  being  made  up  of  closely 
packed  bundles  of  fibers  of  the  same  thickness.  On  the  outermost 
edge  of  sections  of  croton  seed  testae  a distinct  thickening  of  each  of 
the  bundles  of  fibers  was  noticed,  while  this  was  not  observed  in  the 
sections  of  castor  seed  testae.  With  a low  power  objective  with 
reflected  light  a peculiar  curvature  of  the  bundles  of  fibers  on  the  inner 
edge  is  readily  seen.  This  is  common  to  both  of  the  seeds. — w.  h.  b. 

Relation  of  the  cream  content  to  the  fat  content  of  milk,  W. 
Thorner  ( Chem . Ztg .,  1892,  pp.  757 , 758). — Some  thirty  tests  were  made 
in  which  the  volume  per  cent  of  cream  was  determined  by  the  creamome- 
ter  and  by  whirlin  g in  a centrifugal  machine.  In  the  latter  case  the  milk 
was  (1)  whirled  at  59°  F.,  (2)  heated  to  176°  F.  before  whirling,  and  (3) 
mixed  with  an  equal  volume  of  water.  The  milk  was  placed  in  tubes 
and  the  centrifuge  run  for  ten  minutes  at  a velocity  of  3,000  revolutions 
per  minute.  The  percentage  of  fat  was  determined  in  each  sample  of 
milk.  The  most  uniform  results  were  obtained  by  diluting  the  milk 
with  an  equal  volume  of  water.  Making  allowance  for  the  water  added 
the  volume  per  cent  of  cream  by  this  method  was  practically  twice  the 
per  cent  of  butter  fat.  The  variations  from  this  were  all  within  0.2  per 
cent  except  in  three  cases,  where  they  amounted  to  from  0.4  to  0.5  per 
cent.  The  author  is  unable  to  suggest  any  reason  for  these  larger  varia- 
tions. He  hoped  to  secure  a simple  and  rapid  means  of  determining  the 
approximate  amount  of  fat  in  milk. — E.  w.  A. 

The  acids  of  butter,  E.  Koefoed  (Bui.  de  Acad.  H Royale  Danoise, 
1891 ; abs.  in  Analyst  1892 , pp.  130-133). — The  butter  examined  con- 
tained 91.5  per  cent  of  fatty  acids  of  the  following  percentage  compo- 


sition : 

Acid  of  the  formula  Ci5H2804  1 34.  0 

Acid  of  the  formula  C29H54O5  (?)  J 

Stearic  acid 2.  0 

Palmitic  acid 28.0 

Myristic  acid 22.  0 

Laurie  acid 8.  0 

Capric  acid 2.  0 

Caprylic  acid 0. 5 

Caproic  acid 2.  0 

Butyric  acid 1.5 


100.0 

E.  W.  A. 
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Impurities  in  the  Wurzburg  market  milk  and  the  source  of  the 
bacteria  in  milk,  L.  Schulz  (Arch.  Hygiene , 14  (1892),  pp.  260-271). — 
The  author  determined  the  amount  of  sediment  in  a number  of  samples 
of  milk  and  studied  the  origin  of  the  bacteria  in  milk.  Jn  these  latter 
studies  the  first  and  last  portions  of  a milking  of  a cow  and  a goat  were 
compared  as  to  their  bacteria  content.  The  teats  and  udder  of  the 
animal  and  the  hands  of  the  milker  were  thoroughly  washed  with  water 
and  with  corrosive  sublimate  solution  previous  to  milking.  About  200 
c.  c.  of  the  milk  drawn  first  and  of  the  strippings  were  each  caught  iu 
sterilized  flasks $ the  latter  were  closed  with  plugs  of  cotton,  immedi- 
ately placed  on  ice,  and  taken  to  the  laboratory  for  testing  by  means  of 
plate  cultures. 

The  following  results  show  the  average  number  of  germs  per  1 c.  c. 
of  milk : 


Cow’s  milk 
Goat’s  milk 


( First  portion 
1 Last  portion 
( First  portion 
( Last  portion. 


55,  566 
sterile. 
50,  836 
sterile. 


In  a second  series  of  tests  no  sublimate  solution  was  used  for  wash- 


ing, but  water  was  used  freely.  The  average  number  of  germs  per  1 c. 
c.  of  milk  were : 


Cow’s  milk 
Goat’s  milk 


S First  portion. . 
Last  portion  . . 
Middle  portion 
) First  portion. . 
\ Last  portion  . . 


97,  240 
500 
2,  590 
78,  718 
665 


The  author  believes  the  following  conclusions  to  be  warranted: 

The  enormous  germ  content  of  milk  is  not,  as  was  previously  sup- 
posed, due  entirely  to  lack  of  cleanliness,  but  is  partially  accounted  for 
by  germs  working  up  into  the  opening  in  the  end  of  the  teat,  where 
under  the  favorable  temperature  they  increase  rapidly  between  the 
milkings,  growing  upon  the  traces  of  milk  adhering  to  the  outlet.  They 
are  largely  washed  out  in  the  first  portion  of  milk  drawn,  which  ac- 
counts for  the  higher  germ  content  of  this  portion.  As  the  milking 
progresses  the  number  of  organisms  in  the  milk  naturally  decreases, 
until  the  strippings  may  be  sterile,  as  was  found  in  the  first  tests  made, 
though  this  is  not  believed  to  be  the  rule. — E.  w.  A. 

Method  of  examining  milk  for  tuberculosis  bacilli,  W.  Thorner 
(Client.  Ztg .,  1892 , pp. 791, 792). — The  method  recently  proposed  by  Ilke- 
witsch*  is  first  described.  This  in  substance  is  as  follows : The  casein 
in  20  c.  c.  of  milk  is  coagulated  with  citric  acid,  and  after  filtering  off 
the  liquid  portion  is  dissolved  in  water  containing  sodium  phosphate. 
Any  butter  fat  present  is  separated  by  shaking  with  6 c.  c.  of  an 
aqueous  ether  solution,  and  acetic  acid  is  added  to  the  fat- free  liquid 
until  the  first  signs  of  coagulation  appear,  when  the  mixture  is  placed 
in  a copper  test  tube  and  whirled  for  a quarter  of  an  hour  in  a centrif- 
ugal machine  at  the  rate  of  3,600  revolutions  per  minute.  The  test 
tube  is  tapered  at  the  bottom  and  drawn  out  to  a narrow  tube,  which 


Miinchener  med.  Wocliensclir.,  1892. 
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can  be  closed.  The  sediment  of  the  milk  and  the  bacilli  collect  here  in 
the  whirling’,  and  the  lower  portion  of  the  tube  is  closed  and  the  liquid 
poured  off.  The  sediment  is  then  jilaced  on  microscopic  slides  and 
examined  under  the  microscope  for  tuberculosis  bacilli.  Ilkewitsch 
claims  that  the  method  admits  of  detecting  bacilli  in  cases  where  inoc- 
ulation of  animals  is  without  effect. 

Without  questioning  the  merits  of  the  above  method,  the  author  sub- 
mits his  own  in  the  belief  that  it  is  simpler  and  equally  reliable.  In 
this  case  20  c.  c.  of  milk  in  a glass  test  tube  of  about  50  c.  c.  capacity 
are  mixed  with  1 c.c.of  50  per  cent  potash  solution  (less  advantageously 
with  2 c.  c.  concentrated  ammonium  hydrate),  and  heated  for  a couple 
of  minutes  in  a boiling  water  bath  until  the  solution  turns  yellowish- 
brown.  The  flit  is  thus  saponified  and  the  casein  and  albumin  rendered 
soluble  in  acids.  Twenty  c.  c.  acetic  acid  is  added,  the  solution  shaken, 
heated  again  in  a water  bath  for  about  three  minutes,  transferred  to  a 
strong  glass  tube,  and  treated  ceutrifugally  for  ten  minutes.  The  liquid 
is  then  poured  off,  and  the  sediment  washed  by  shaking  with  30  c.  c.  of 
hot  water  and  again  whirling.  This  washing  is  said  to  be  essential. 
In  the  second  whirling  the  same  tube  may  be  used  as  in  the  first,  or  one 
drawn  out  at  the  bottom  to  a narrow  tube.  The  liquid  is  poured  off, 
and  the  sediment  placed  on  microscopic  slides,  colored  first  with  fuch- 
sin  and  then  with  methylene  blue  containing  sulphuric  acid,  and 
examined  under  the  microscope. 

A number  of  trials  of  the  method  on  milk  which  had  been  inoculated 
with  tuberculosis  bacilli  showed  it  to  be  easily  manipulated,  rapid,  and 
reliable,  the  bacilli  being  readily  detected  in  each  case. — E.  w.  A. 

On  margarin,  Wollenstein  ( Ghem . Ztg.,  189,2,  pp.  883 , 884). — The 
author  reports  observations  on  sixteen  samples  of  margarin  from  Ameri- 
can and  European  sources.  The  results  of  these  follow : 


Analyses  of  margarin. 


Melting 

point. 

Melting 
point 
of  fatty 
acids. 

Harden- 
ing point 
of  fatty 
acids.’ 

Acid  number. 

Iodine 

Saponifi- 
cation 
equiva- 
lent of 
fatty 
acids. 

Sample. 

Before 

drying. 

After 

drying. 

equiva- 

lent. 

AMERICAN. 

A 

Degrees  G. 
26. 00 

Degrees  C. 
45. 00 

Degrees  O. 
42.  50 

1.26 

1.55 

44.3 

1 

205.7 

B 

17. 30 

43. 70 

41.  00 

0.  85 

1. 22 

47.0 

201.8 

C 

25.  00 

44.  00 

42.40 

0.  56 

1.00 

43.8 

204.8 

D 

27.  00 

44. 20 

41.  50 

0.  99 

1.29 

44.3 

205.3 

E 

25.00 

43.80 

42.  00 

0.  70 

1.04 

45.0 

205.  8 

E 

25.  50 

44.  50 

42.  00 

0.  85 

1. 20 

44.6 

206.4 

AUSTRIAN. 

Gr 

25.00 

42. 90 

41.50 

1.35 

1.60 

45.8 

206.0 

H 

26.  00 

43. 00 

41. 00 

0.  85 

1.  01 

47.2 

205.7 

I* 

23.  25 

42. 00 

40.  00 

1.56 

1.  83 

47.6 

206.4 

J 

26.  50 

44.  00 

41.70 

0. 85 

1.24 

45.5 

205.4 

K 

25.  25 

43.  50 

42.  00 

1.42 

1.74 

44.1 

204.9 

M 

24.  00 

43.  80 

41. 25 

1. 28 

1.69 

46.5 

205.  5 

X 

25. 50 

43.50 

41.  75 

1. 28 

1.62 

45.1 

205.8 

O 

25.  50 

44.  25 

42.  00 

1.  35 

1.58 

44.0 

205.5 

P*  

24.  75 

43.  70 

42.  20 

1.30 

1.59 

44.4 

206.8 

Q— 

23.  00 

43.  70 

42.  20 

1.  40 

1.66 

44.2 

205.5 

6241— m.  2— S 


Second  quality. 
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The  determinations  of  melting  point  were  made  as  follows:  The  bulb 
of  the  thermometer  of  the  Pohl  apparatus  was  dipped  into  melted 
margarin,  cooled  to  13°  C.,  and  then  heated  until  the  fat  commenced 
to  run  off.  The  true  melting  point  is  obtained  by  cooling  to  0°  C., 
allowing  to  remain  for  a day,  and  then  heating  until  the  fat  begins  to 
melt.  By  this  method  the  melting  point  is  always  above  30°  0.,  but  for 
purposes  of  comparison  the  first  method  is  said  to  give  equally  good 
results  and  to  require  less  time.  Any  tendency  toward  crystallization, 
an  important  factor  in  the  examination  of  margarins,  is  more  sharply 
brought  out  by  the  first  than  by  the  second  method. 

The  point  of  crystallization  found  by  the  author  is  somewhat  higher 
than  that  observed  by  others  and  the  iodine  number  somewhat  lower 
(44  to  47  as  compared  with  50  to  55).  He  suggests  that  this  may  be 
due  to  other  observers  having  used  artificial  butter  instead  of  pure 
margarin. 

The  acid  equivalent  was  determined  before  and  after  drying  to  70° 
O.  The  results  agree  with  those  of  previous  observations  in  indicating 
that  the  acid  equivalent  and  the  degree  of  rancidity  bear  no  causal 
relation  to  each  other,  for  samples  were  found  which  before  drying 
showed  1.4  and  were  of  good  taste,  and  others  which  showed  1 after 
drying  and  were  rancid.  He  believes  that  the  water  is  a potent  factor 
in  bringing  about  change,  acting  both  as  oxidizer  and  ozonizer.  The 
natural  coloring  matter  of  margarin  oxidizes  and  imparts  an  unpleas- 
ant taste  to  the  fat ; the  neutral  fat  combines  chemically  with  water 
and  partially  decomposes  to  glycerin  and  fatty  acid.  These  are  only 
some  of  the  actions  by  which  natural  fats  are  decomposed.  Thoroughly 
dried  margarin  oxidizes,  although  not  as  easily.  The  natural  coloring 
matter  of  margarin  is  a very  easily  oxidizable  body.  To  bleach  it 
requires  about  one  fortieth  per  cent  permanganate  solution.  In  the 
process  of  thoroughly  bleaching,  margarin  dried  at  70°  O.  increases 
slightly  in  weight  by  absorption  of  oxygen. 

These  matters  bear  upon  the  Welmans  reaction  with  pliosphomolybdic 
acid.  Rancid  margarin  from  which  the  natural  color  is  partially  or 
wholly  bleached  out  fails  to  give  the  reaction,  indicating  that  the  oxi- 
dizable coloring  matter  is  the  cause  of  the  reaction.  The  reagent  is 
recommended  for  recognizing  oxidizable  bodies  in  fats  and  for  recog- 
nizing cotton-seed  oil  in  lard,  but  the  author  contends  that  it  is  not  a 
general  reagent  for  the  detection  of  vegetable  oils  in  animal  fats. 

The  approximate  composition  of  the  fat  in  different  samples  of  mar- 
garin is  calculated  as  follows : 
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Approximate  composition  of  margarin  fat. 


Triolein. 

Tripal- 

mitin. 

Tristea- 

rin. 

Relation 
ofpalmi- 
tin  to 
stearin. 

A 

AMERICAN. 

Per  cent. 
51.4 

Per  cent. 
34.6 

Per  cent. 
14.0 

100:  40.5 

B 

54.5 

15.6 

39.9 

100:255.7 

c 

50.8 

30.2 

19.0 

100:  62.9 

D . 

51.3 

32.7 

16.0 

100:  48.9 

Ei 

52.2 

35.1 

12.7 

100:  36.2 

TT  

51.7 

38.0 

10.3 

100:  27.1 

a 

AUSTRIAN. 

53.1 

36.1 

10.8 

100:  29.9 

H 

54.8 

34.6 

10.6 

100:  30.6 

I*  

55.2 

38.0 

6.8 

100:  17.9 

j 

52.8 

33.2 

14.  0 

100:  42.2 

K 

M 

51.1 

53.9 

30.7 

33.7 

18.2 

12.4 

100:  59.3 
100:  36.8 

X 

52. 1 

35.1 

12.8 

100:  36.5 

0 

51.1 

33.7 

15.2 

100:  45.1 

P* 

51.  5 

40.0 

8.  5 

100:  21.2 

Q 

51.2 

33.7 

15.1 

100:  44.8 

Second  quality. 


Sample  B is  regarded  as  an  abnormal  margarin. — e.  w.  a. 

Contribution  to  the  study  of  the  growth  of  the  vine,  L.  Boos 
and  E.  Thomas  (Ann.  Agron .,  18,  No.  5 , May , 1892 , pp.  238-260 ). — The 
authors  determined,  at  regular  intervals  of  two  weeks,  from  May  15  to 
September  20,  the  proportion  of  dry  matter,  nitrogen,  potash,  phos- 
phoric acid,  sugar,  and  acid  in  the  year’s  growth  (berries,  leaves,  and 
vine)  of  a vine  of  the  Aramon  variety.  The  vineyard  from  which  the 
vine  for  examination  was  chosen  was  located  on  a clay  lime  soil.  It 
had  been  planted  in  1884  and  grafted  with  Aramon  in  1886.  The  vine 
selected  had  been  manured  with  farm  manure  in  1890.  For  each  analy- 
sis a sufficient  quantity  of  material  was  taken  from  the  new  growth  in 
different  parts  of  the  vine,  and  the  berries,  leaves,  and  stems  were 
separated  from  each  other.  The  methods  of  sampling  and  analysis  are 
given  in  detail.  The  sugar  was  determined  before  and  after  inversion. 
The  presence  of  crystallizable  sugar  was  also  determined.  The  results 
are  given  as  follows : 


Composition  ( fresh  material ) of  the  vine  at  different  stages  of  growth. 


Dry  matter. 

Nitrogen. 

Ash. 

Potash. 

Date. 

Stage  of  growth. 

Fruit. 

Leaves. 

Stems. 

Fruit. 

Leaves. 

Stems. 

Fruit. 

Leaves. 

Stems. 

Fruit. 

Leaves. 

Stems. 

1891. 

P.ct. 

P.ct. 

P.ct. 

P.ct. 

P.ct. 

P.  ct. 

P.  ct. 

P.ct. 

P.ct. 

P.ct. 

P.  ct. 

P.ct. 

May  17 

Bunches  formed,  hut  very 
small 

14. 27 

21. 85 

13.20 

0. 49 

0.  74 

0. 21 

1.29 

1.58 

1. 12 

0.  47 

0.  33 

0.  37 

May  31 

Berries  more  distinct 

15. 15 

23.  03 

17.  45 

0.  52 

0.  94 

0.  31 

1.32 

1.  82 

1.18 

0. 43 

0. 44 

0.38 

June  14 

2 or  3 days  before  flowering . 

16.  50 

22. 25 

27.  68 

0. 49 

0.  74 

0.  36 

1.17 

1.62 

1.00 

0.30 

0.  38 

0.  35 

June  28 

Flowering  past 

14.  31 

26. 10 

23.  27 

0.31 

0.  67 

0.  23 

.94 

2. 40 

1.28 

0.  35 

0.  52 

0.  45 

July  12 

Berries  the  size  of  an  ordi- 
nary pea 

8.  82 

30.  30 

27. 10 

0.  26 

0.  78 

0.27 

0. 38 

2.  51 

1. 34 

0. 15 

0.  38 

0.42 

July  26 

Berries  very  rich  in  juice 
(60  per  cent) 

9. 87 

29.  78 

30.  92 

0.  21 

0.  65 

0.  24 

0. 46 

2.  67 

1.47 

0. 16 

0. 42 

0. 44 

Aug.  9 

Berries  translucid,  seeds 
visible 

9.47 

31.25 

28.  65 

0. 16 

0.52 

0. 23 

0. 37 

3.45 

L 55 

0. 16 

0. 33 

0.42 

Aug.  23 

Bunches  beginning  to 
ripen,  berries  purple 

10.  52 

33.  30 

30.  60 

0. 11 

0.  60 

0.  20 

0. 40 

3.  66 

1.53 

0. 16 

0.  31 

0.  25 

Sept.  6 

As  above,  but  color  deeper . 

15.15 

36.  80 

43.  86 

0. 11 

0.  56 

0.  22 

0.47 

3.  68 

1.  73 

0.  22 

0.  29 

0.  39 

Sept.  20 

Little  change  in  appearance 

16.  20 

37.  00 

43.80 

0.  09 

0. 50 

0.  20 

0.  38 

4.58 

1.82 

0. 16 

0.  27 

0. 18 
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Composition  ( fresh  material ) of  the  vine  at  different  stages  of  growth . 


bate. 

Stage  of  growth. 

Phosphoric 

acid. 

SU" 

Fruit. 

jar  or  glucc 
Leaves. 

>se. 

Stems. 

Acidity  as  sul- 
phuric acid. 

'3 

& 

Leaves. 

Stems. 

Before. 

After. 

Before. 

After. 

Before. 

After.  | 

Fruit. 

Leaves. 

Stems. 

1891. 

P.  ct. 

P.  ct. 

P.  ct. 

P.ct. 

P.  ct. 

P.ct. 

P.ct. 

P.  ct. 

P.ct. 

P.  ct. 

P.ct. 

P.ct. 

May  17 

Bunches  formed,  hut  very 

small 

0. 14 

0.22 

0. 06  trace 

trace 

trace 

0.50 

trace 

trace 

May  81 

Berries  more  distinct. ..... 

0. 17 

0.  21 

0.08  trace 

0.  66 

0.65 

1.00 

0. 60 

1.  00 

June  14 

2 or  3 days  before  flowering . 

0.12 

0. 15 

trace 

0.66 

0.  74 

1.10 

1.45 

1. 10 

1. 35 

1.12 

1.12 

0.49 

June  28 

Flowering  past 

0.09 

0.14 

0.  06 

0.  48 

0.  63 

1.35 

1.65 

1.25 

1.35 

1.19 

1.01 

0.35 

July  12 

Berries  the  size  of  an  ordi- 

nary pea 

0.  04 

0.11 

0. 06 

0.42 

0.74 

1.25 

1.35 

1.  30 

1.  35 

1. 84 

0.63 

0. 17 

July  26 

Berries  very  rich  in  juice 

(60  per  cent)  

0.04 

0. 12 

0.08 

0.  68 

0.  72 

1.56 

1.  68 

1.  46 

1.50 

2. 00 

0. 76 

0.20 

Aug.  9 

Berries  translucid,  seeds 

visible 

0.  03 

0.13 

0.09 

(") 

1.  01 

1.  27 

1. 10 

1.99 

0.  39 

0.16 

Aug.  23 

Bunches  beginning  to 

ripen,  berries  purple 

0.  03 

0.12 

0.06 

4.  77 

1.  63 

1. 14 

1.57 

0. 49 

0.15 

Sept.  6 

As  above,  but  color  deeper. 

0.  04 

0. 12 

0.07 

7.  27 

2.  01 

1.  60 

0.  70 

0. 40 

0. 10 

Sept.  20 

Little  change  in  appearance. 

0.03 

0.  04 

0.07 

r" 

9.15 

1.80 

0. 40 

0. 56 

0.  58 

0. 12 

* After  August  9 the  results  before  and  after  inversion  were  practically  the  same. 


The  tabulated  data  show  that  the  phosphoric  acid  decreased  from  the 
time  of  flowering  to  maturity  in  the  leaves  and  berries.  It  remained 
very  constant  in  the  stems  except  at  the  period  just  before  blooming 
(June  14),  when  only  traces  were  found.  It  is  suggested  that  this  may 
be  the  result  of  an  error  in  analysis.  The  dry  matter ’increased  steadily 
in  the  leaves  and  stems.  In  the  fruit  it  remained  stationary  at  between 
Hand  16  per  cent  until  the  berries  began  to  form,  when  it  decreased  to 
8.82  per  cent.  It  remained  between  8 and  10  per  cent  for  several  weeks 
and  then  increased  to  16.2  per  cent  by  accumulation  of  sugar  in  the 
berries.  The  acid  in  all  three  organs  was  less  at  maturity  than  at  the 
beginning  of  growth.  For  the  leaves  and  twigs  the  decrease  was  quite 
regular,  but  this  was  not  true  for  the  vines.  In  these  the  amount  of 
acid  increased  sreadily  until  it  was  larger  than  in  the  other  organs  and 
then  decreased  as  maturity  advanced,  until  it  was  less  than  that  in  the 
leaves.  At  the  stage  when  the  berries  began  to  mature  there  was  a 
striking  coincidence  between  the  increase  of  sugar  and  the  decrease 
of  acid  in  the  fruit.  During  the  first  ten  or  twelve  weeks  the  per  cent 
of  sugar  was  less  in  the  berries  than  in  the  other  organs.  As  maturity 
approached  the  sugar  in  the  fruit  increased  rapidly,  but  in  the  leaves 
and  stem  varied  only  within  narrow  limits  throughout  the  season.  At 
the  beginning  of  growth  the  Fehling  solution  gave  a very  distinct  re- 
action with  the  leaves  and  stems,  while  with  the  fruit  it  gave'a  scarcely 
visible  precipitation.  The  authors  found  a crystallizable  sugar  in  all 
three  organs.  This,  as  regards  the  fruit,  is  contrary  to  the  observa- 
tions of  Petit.* 

The  origin  of  the  sugars  is  discussed  at  length.  Three  theories  have 
been  advanced,  (1)  generation  from  tannin,  (2)  transformation  of  starch, 
and  (3)  transformation  of  acids.  The  first  of  these  theories  has  been 


Compt.  rend.,  69  and  77. 
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generally  abandoned.  As  regards  tlie  second,  it  is  stated  that  since 
starch  has  been  found  by  Sachs,  Cuboid,  and  Schimper  to  be  a con- 
stituent of  the  leaves  and  all  green  parts  of  the  vine,  it  may  reason- 
ably be  assumed  that  it  is  one  of  the  sources  of  sugar.  This  view  is 
combated  by  Buignet,  who  denies  the  presence  of  starch  in  the  acid 
fruit,  and  states  tha,t  it  can  in  no  case  furnish  the  sugar  of  the  grape 
since  that  is  levorotary  and  starch  by  inversion  furnishes  dextrose, 
which  rotates  to  the  right  53°.  It  appears  probable  that  a part  of  the 
glucose  may  be  furnished  by  the  inversion  of  the  sucrose.  A part  may 
be  furnished  by  the  saccharification  of  starch  by  means  of  the  amy- 
lase found  by  Brasse*  in  the  leaves  of  a large  number  of  plants,  the 
dextrose  being  furnished  by  the  ordinary  starch,  and  levulose  by  a 
kind  of  inulin,  or  it  may  come  from  a different  source,  as  suggested 
further  on. 

An  inspection  of  the  tables  and  diagrams  showing  the  relation  be- 
tween the  absolute  acid  and  sugar  content  of  the  vine  at  different  dates 
from  June  28  to  September  20,  shows  that  between  August  9 and  23  the 
absolute  amount  (in  grams)  of  sugar  in  an  average  branch  increased 
from  3.47  to  29.17  (twenty-five  times  that  for  any  previous  period  of  equal 
length),  while  the  acid  increased  from  6.84  to  9.6  in  the  same  period. 
Subsequently  the  acids  began  to  diminish.  It  can  not  be  admitted, 
therefore,  that  the  acids  furnish  all  the  sugar,  but  it  is  possible  that 
they  may  furnish  a part. 

It  appears  from  observations  by  the  authors  and  by  Bouffard  and 
Deherain  that  dextrose  is  first  formed  in  the  grape,  and  about  the  time 
of  maturity  there  is  a rapid  increase  of  levulose.  The  decrease  of  acid 
is  therefore  accompanied  by  an  increase  of  levulose,  and  one  is  led  to 
the  conclusion  that  if  the  acids  contribute  to  the  formation  of  sugar 
it  is  levulose  which  is  produced. 

The  increase  in  dry  matter  and  fertilizing  constituents  is  shown  in 
tables  and  diagrams.  These  show  a constant  increase  from  the  begin- 
ning of  vegetation  to  the  time  of  harvesting.  The  sums  (in  grams)  of 
the  potash,  nitrogen,  and  phosphoric  acid  contained  by  an  average 
branch  were  as  follows : 


June  28 

July  12 

J uly  26 

August  10  . . . 
September  6 . 
September  21 


1.451 
1.959 
2. 363 
2. 419 
3. 158 
2. 977 


As  this  increase  is  common  to  all  the  organs,  the  authors  conclude 
that  it  can  not  be  laid  down  as  a rule,  as  Michaut  and  Vermorelf  have 
stated  that  the  development  of  the  fruit  is  entirely  dependent  upon  the 


*Dissol.  de  l’amidon  dans  les  feuilles  (Ann.  Agron.,  12). 
t Les  engrais  de  la  vigne. 
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leaves  and  vines.  At  the  time  of  harvest,  calculating  on  the  batis  of 
100  parts  of  nitrogen,  there  are  the  following  proportions  of  fertilizing 
materials  in  the  three  organs : 


Grapes. 

Leaves. 

Vines. 

Total. 

Nitrogen 

58 

33 

10 

100 

Potassium  oxide 

80 

13 

7 

100 

Pliosplioric  acid 

70 

10 

3 

90 

In  view  of  the  facts  presented,  the  authors  are  inclined  to  agree  with 
Zacharcwicz*  in  considering  nitrogen  of  considerable  importance  in  a 
fertilizer  for  grapes,  although  the  matter  needs  further  confirmation. 

The  authors  sum  up  the  conclusions  applicable  to  this  variety  of 
grape  and  to  the  conditions  of  this  experiment  as  follows: 

(1)  A saccharose  is  present  in  the  leaves,  stems,  and  grapes  during 
the  first  three  months  of  growth. 

(2)  The  absolute  decrease  of  acid  is  not  correlative  with  the  increase 
of  sugar  in  the  plant  or  fruit. 

(3)  A decrease  of  acid  is  observed  at  the  same  time  that  a notable 
increase  of  levulose  takes  place  in  the  fruit. 

(4)  The  dry  matter  increases  steadily  from  the  beginning  of  growth 
to  time  of  harvesting. 

(5)  The  assimilation  of  fertilizing  materials  is  continuous  up  to 
maturity. 

(6)  It  can  not  be  admitted,  as  various  authors  have  maintained,  that 
the  fruit  is  formed  at  the  expense  of  the  substances  accumulated  in  the 
leaves  and  stems  at  the  time  of  flowering  or  a few  days  after.  These 
organs  do  not  act  as  intermediate  agents  in  the  formation  of  the  fruit. 

(7)  The  authors  are  inclined  to  attribute  an  important  role  in  grape 
production  to  the  nitrogenous  manures. — w.  H.  B. 

*Les  engrais  appliquds  a la  culture  de  la  vigne  (Ann.  Agron.,  17,  p.  122). 
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of  different  animals  ( Ueber  die  Verdaulichkeit  des  Fuller s { Heu  und  Hafer)  unter  ver- 
scliiedenen  TJmstdnden  und  bei  verschiedenen  Thieren),  H.  Weiske. — Landw.  Jalirb.,  21 
{1892),  Heft  5,  pp.  791-807. 

Effect  of  bodily  exertion  on  the  digestion  of  the  food  {Der  Einfluss  korper- 
liclier  Anstrengung  auf  die  Ausnutzung  der  Nalirung),  S.  Rosenberg. — Pfluger’s  Arch., 
52,  pp.  401-414;  abs.  in  Cliem.  Centralbl.,  1892,  II,  No.  6,  p.  250. 

Adulteration  of  foods,  especially  of  milk,  in  England  ( Verfdlschung  der  Nah- 
rungsmittel,  besonders  Milch,  in  England),  O.  Hehner. — Abs.  in  Molk.  Ztg.,  1892,  No. 
34,  p.  415. 

The  Jersey,  Guernsey,  and  Alderney  breeds  of  cows,  and  their  importance 
to  breeding  in  Germany  {Das  Kanalinsel-Vieh  {Jerseys,  Guernseys  und  Alderneys) 
und  seine  Bedeulung  fur  die  deutsche  Bindviehzucht),  H.  Hucho. — Landw.  Jalirb.,  21 
{1892),  Heft  5,  pp.  703-790. 

Fluctuations  in  the  live  weight  of  cows  during  a period  of  lactation  ( TJeber 
des  Verhalten  des  Lebendgewiclites  der  Kiihe  im  Laufe  einer  Laktationsperiode),  J.  Neu- 
mann.— Milch.  Ztg.,  1892,  No.  33,  pp.  561-563. 

Preservation  of  milk  samples  for  analysis,  J.  A.  Alen. — Kgl.  landtbruksakade- 
miens  liandlingar,  1892,  pp.  54-61 ; abs.  in  Centralbl.  agr.  Cliem.,  21,  Heft  8,  pp.  549,  550. 

The  Pasteurizing  of  milk  and  cream,  and  the  employment  of  pure  cultures  of 
organisms  for  ripening  as  means  of  getting  rid  of  numerous  undesirable  quali- 
ties of  milk  and  butter,  H.  P.  Lunde . — 22  Beretning  fra  den  Kgl.  Vert,  und  Land- 
bohojskoles  Laboratorium  for  landokonomiske  Forsog.,  Kjobenhavn,  1891,  pp.  67-117;  abs. 
in  Centralbl.  agr.  Cliem.,  21,  Heft  8,  pp.  554-563. 

Preservatives  and  their  importance  in  dairying  {Die  Konservirungsmittel  und 
Hire  Bedeutung  im  Molkereibetrieb),  M.  Krueger. — Molk.  Ztg.,  1892,  No.  34,  pp.  413, 
414. 

Supervision  of  the  milk  trade  by  the  sanitary  police  ( Ueber  die  sanitdtspoizei- 
liche  Ueberwacliung  des  Milchverkehrs),  H.  Schafer. — Abs.  in  Molk.  Ztg.,  1892,  No. 
34,  p.  415. 

Experiments  in  preserving  butter  in  granular  condition  in  brine  {Versuche 
betreffend  das  Aufbewahren  der  Butter  in  gekbrntem  Zustande  in  Salzwasser),  J.  Siedel. — 
Milch  Ztg.,  1892,  No.  34,  pp.  577,  578. 

Analyses  of  cheese  made  from  mares’  milk,  G.  Sartori. — La  Stazione  speriment. 
agric.  ital.,  22,  pp.  337-339;  abs.  in  Chem.  Centralbl.,  1892,  II,  No.  9,  p.  369. 

Hygrometer  for  the  cheese  cellar  {Feuchtigkeitsmesser  fiLr  die  Kasekeller). — Molk. 
Ztg . , 1892,  No.  34,  pp.  414,  415 . 
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Annual  report  of  the  Prussian  agricultural  experiment  stations  for  1891 

(Jahresbericht  iiber  das  agrikultur-chemische  Versuchswesen  in  Preussen  fur  das  Jalir 
1891),  Prussian  Minister  of  Agriculture,  Domains,  and  Forests. — Landw. 
Jahrb.,  21  (1892),  Sup.  I,  p.  83. 

Annual  report  of  the  experiment  station  at  Dahme,  Germany,  1891-92 

(Jahresbericht  iiber  die  Thatigkeit  der  agricultur-chemischen  Versuchsstation  Dahme), 
Ulbriciit. — Der  Landbote,  1892,  No.  60,  pp.  533-538. 

Statistics  of  the  Prussian  agricultural  schools  for  1891  (Statistik  der  landwirth- 
schaftlichen  und  ziv ec kverwandten  Unterrichts-Anstalten  Preussen  s nach  dem  Stande  am 
Schlusse  des  Jalires  1891),  Prussian  Minister  of  Agriculture,  Domains,  and  For- 
ests.— Landw.  Jahrb.,  21  (1892),  Sup.  I,  p.  215. 

Agricultural  statistics  for  Prussia  for  the  year  1891,  part  I (Beitrage  zur  land- 
wirtlischaftlichen  Statistik  von  Preussen  fur  das  Jahr  1891,  crater  Theil),  Prussian 
Minister  of  Agriculture,  Domains,  and  Forests.—  Landw.  Jalirb.,  21  (1892), 
Sup.  I. 

Effect  of  agricultural  experimentation  on  agriculture  (Der  Einfluss  landwirth- 
schaftlicher  Versuchsthatigkeit  auf  die  Agricultur),  J.  Hanamann. — Wiener  landw.  Ztg., 
1892,  No.  64,  pp.  517 , 518,  and  No.  65,  pp.  525-527. 
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Alabama  College  Station. — The  following  titles  of  publications,  issued  by  this 
station,  should  be  added  to  the  list  published  in  Experiment  Station  Record,  vol. 
m,  p.  937:  Bulletin  No.  3,  March  14,  1884,  Catalogue  of  Fruits;  Bulletin  No.  4,  May, 
1884,  Experiments  in  Cotton;  Bulletin  No.  6,  November  18,  1884,  Rules  and  Regula- 
tions, and  Suggestions  to  Farmers  Relative  to  the  purchase  and  Sale  of  Fertilizers ; 
Bulletin  No.  7,  January,  1885,  Experiments  with  Corn,  Peas,  etc.;  Bulletin  No.  8, 
March,  1885,  The  Bollworm  and  the  Cotton  worm;  Bulletin  No.  9,  April  2,  1885, 
Commercial  Fertilizers;  Bulletin  No.  10,  August,  1885,  Nitrogenous  Manures;  Bul- 
letin No.  1,  September,  1885,  The  Grape;  Bulletin  No.  2,  1885,  Fertilization;  Bul- 
letin No.  6,  February,  1886,  Experiments  in  Cotton  Culture;  Bulletin  No.  7,  March, 
1886,  Improvement  of  Soils,  etc. 

G.  F.  Atkinson,  Ph.  B.,  has  accepted  a professorship  in  Cornell  University.  W. 
F.  Flagin  has  been  appointed  clerk  vice  W.  B.  Frazer. 

The  experiments  with  tobacco  in  progress  at  the  station  have  shown  that  plants 
of  good  size  can  be  grown  in  that  region. 

Alabama  Canebrake  Station. — B.  M.  Duggar,  M.  S.,  has  been  elected  assistant 
director  in  charge  vice  W.  H.  Newman. 

California  Station. — The  following  corrections  should  be  made  in  the  organiza- 
tion list  of  the  station  published  in  Experiment  Station  Bulletin  No.  12:  E.  J.  Wick- 
son,  M.  A.,  is  horticulturist  as  well  as  agriculturist ; M.  E.  Jaffa,  Ph.  B.,  is  an  assistant 
in  chemistry  instead  of  in  agriculture.  A.  V.  Stubenrauch  has  been  appointed  clerk 
to  the  director  vice  J.  W.  Blankenship. 

Colorado  Station. — F.  O.  Congdon  has  been  appointed  stenographer  vice  L.  M. 
Taylor. 

Connecticut  State  Station. — C.  G.  Voorhees,  Ph.  B.,  who  for  the  past  year  has 
been  engaged  with  Dr.  Osborne  in  the  investigation  of  proteids,  lias  resigned  to 
accept  a fellowship  at  Columbia  College. 

Georgia  Station. — The  experiments  in  cheese-making  have  been  very  successful. 
The  station  will  operate  a cheese  dairy  at  the  State  Fair  at  Macon.  Tobacco-curing 
by  the  leaf-cure  proce|p  has  proved  satisfactory.  Experiments  in  cross-fertilization 
of  different  varieties  of  cotton  are  giving  promising  results. 

Ohio  Station. — On  September  1 the  headquarters  of  the  Ohio  Station  were 
transferred  to  Wooster,  where  a farm  of  450  acres  has  been  purchased  for  its  use  out 
of  the  proceeds  of  Wayne  County’s  donation  to  secure  the  location  of  the  station. 
The  farm  contains  three  commodious  dwellings  and  as  many  large  barns,  and  the 
station  is  now  erecting  a block  of  four  greenhouses,  each  20  by  100  feet,  with  an  ar- 
cade across  one  end  14  by  82  feet,  and  a stone  building  one  and  one  half  stories  high 
with,  deep  basement  window  for  boiler  house,  coal  storage,  and  greenhouse  offices. 
A one- story  stone  building,  18  by  34  feet  in  size,  with  two  greenhouses  attached,  each 
14  by  28  feet,  is  also  being  erected  for  the  use  of  the  entomologist  and  vegetable 
pathologist  of  the  station.  It  is  expected  that  these  buildings  Avill  be  ready  for  occu- 
pation by  November  1.  The  erection  of  the  principal  office  or  administrative  build- 
ing and  feeding  barn  will  be  deferred  until  next  season. 

A tract  of  more  than  50  acres  of  very  uniform  land  is  being  laid  off  in  tenth-acre 
plats  for  variety  work,  and  several  smaller  tracts  are  being  platted  for  work  with 
fertilizers,  etc. 
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Pennsylvania  College. — Tlie  short  winter  course  in  agriculture  for  1893  will 
open  Wednesday,  January  4.  This  course  consists  of  two  hundred  lectures  upon 
agriculture,  agricultural  chemistry,  botany,  horticulture,  and  veterinary  science, 
together  with  practical  exercises  iu  the  field,  barn,  dairy,  greenhouse,  etc. 

The  course  of  home  readings  in  agriculture  for  the  coming  season  is  as  follows : 

Group  I.  Crop  production. — Plant  life  on  the  farm,  Masters ; Soils  and  crops,  Mor- 
row and  Hunt;  Gardening  for  profit,  Henderson;  Talks  on  manures,  Harris;  Practi- 
cal drainage,  Chamberlain. 

Group  II.  Live  stock production. — Horse  breeding,  Sanders;  Horses,  cattle,  sheep, 
and  swine,  Curtis;  Feeding  animals,  E.  W.  Stewart;  Dairyman's  manual,  Henry 
Stewart;  Veterinary  science,  James  Law. 

Group  III.  Horticulture  and  floriculture. —The  propagation  of  plants,  Fuller;  The 
fruit  garden,  Barry;  Practical  floriculture,  Henderson;  Ornamental  gardening, 
Long;  Insects  and  insecticides,  Weed. 

South  Carolina  Station. — R.  N.  Brackett  has  been  added  to  the  station  staff  as 
assistant  chemist. 

Texas  Station. — R.  H.  Price,  formerly  assistant  horticulturist  of  the  Virginia 
Station,  has  been  appointed  horticulturist  of  the  Texas  Station.  He  will  also  have 
charge  of  work  in  botany  and  entomology. 

American  Association  of  State  Weather  Services. — A convention  of  repre- 
sentatives of  State  weather  services  was  held  in  Rochester,  New  York,  August  15 
and  16,  1892,  in  conjunction  with  the  forty-third  meeting  of  the  American  Associa- 
tion for  the  Advancement  of  Science.  The  convention  was  called  to  order  by  Prof. 
M.  W.  Harrington,  chief  of  the  Weather  Bureau,  who  made  an  address  of  welcome 
to  the  representatives  present.  He  suggested  certain  important  subjects  for  discus- 
sion, and  appointed  committees  on  permanent  organization,  etc. 

A permanent  organization  was  effected  and  the  following  officers  were  elected: 
President,  Maj.  H.  H.  C.  Dun  woody;  first  vice  president,  B.  S.  Pague  of  Oregon; 
second  vice  president,  G.  H.  Chappel  of  Iowa;  secretary,  R.  E.  Kerkam,  chief  of 
State  Weather  Service  Division,  Weather  Bureau;  and  treasurer,  W.  L.  Moore  of 
Wisconsin. 

The  title  American  Association  of  State  Weather  Services  was  adopted  by  the 
convention,  and  it  was  decided  to  hold  annual  conventions  in  future  at  the  same 
time  and  place  as  those  of  the  American  Association  for  the  Advancement  of  Science. 

Representatives  were  in  attendance  from  the  central  office  of  the  Weather  Bureau, 
Washington,  D.  C.,  Arkansas,  California,  Illinois,  Indiana,  Iowa,  Kentucky,  Michi- 
gan, Nebraska,  New  England,  New  Jersey,  New  York,  Ohio,  Oregon,  Pennsylvania, 
South  Dakota,  Utah,  Virginia,  and  Wisconsin. 

Many  of  the  representatives  who  were  unable  to  be  present  at  the  convention  for- 
warded papers  giving  their  views  on  various  subjects  of  interest. 

The  subject  of  instrument  shelters  and  a uniform  manner  of  their  exposure  was 
debated,  and  it  was  the  consensus  of  opinion  that  a uniform  pattern  of  shelter 
should  be  adopted  for  use  throughout  the  entire  country.  The  subject  was  referred 
to  a committee  consisting  of  Messrs.  Smith,  Moore,  and  Pagne,  with  instructions  to 
report  as  to  the  most  suitable  shelter  and  manner  of  exposure  to  be  generally 
adopted  by  State  weather  services. 

On  the  subject  of  whether  the  voluntary  observers  should  be  supplied  with  self- 
registering maximum  and  minimum  thermometers,  the  prevailing  opinion  was  that 
such  instruments  should  be  issued  and  used  in  determining  temperature,  means,  and 
averages  wherever  and  whenever  practicable.  The  old  method  of  making  readings 
at  7 a.  m.,  2 p.  m.,  and  9 p.  in.,  observations  of  the  dry  thermometer,  shall  be  contin- 
ued wherever  desired,  but  the  means  should  be  deducted  from  the  self-registering 
thermometers  where  such  instruments  are  in  use. 

The  forecasting  of  thunderstorms  was  discussed  and  an  interesting  paper  on  this 
topic  was  read  by  the  Wisconsin  representative. 
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The  proposition  to  print  the  weekly,  monthly,  and  annual  reports  of  the  State 
weather  services  in  a uniform  manner  was  freely  discussed.  The  desirability  of 
uniform  reports  was  generally  admitted,  but  it  was  thought  impracticable  at  this 
time  to  take  any  action  in  the  matter,  as  a number  of  States  have  appropriated  funds 
for  printing  reports  according  to  definite  size  and  style. 

The  discussion  of  the  question  of  the  best  methods  of  signaling  forecasts  by  dis- 
playmen  covered  a wide  range.  The  flag,  the  whistle,  the  semaphore,  and  the  sphere, 
and  bomb  and  flash  light  systems  were  freely  discussed,  and  an  interesting  paper 
was  presented  by  the  representative  from  New  England  on  the  system  of  spherical 
bodies  hoisted  on  a staff.  This  subject  was  referred  to  a committee  composed  of 
Messrs.  Conger,  Glenn,  and  Kerkam,  for  report  at  the  earliest  practicable  date. 

On  the  subject  of  inspection  of  voluntary  observers’  stations  the  decision  was  that 
each  voluntary  observer’s  station  should  be  inspected  at  least  once  a year,  to  keep  up 
the  interest  of  the  voluntary  observers  and  to  enable  the  directors  of  State  weather 
services  to  become  thoroughly  familiar  with  each  station  and  its  surroundings.  It 
was  recommended  by  the  Association  that  sufficient  leave  of  absence  be  granted  the 
Weather  Bureau  representative  at  each  State  service  center  to  enable  him  to  make  a 
tour  of  inspection. 

Relative  to  the  subject  “ the  relation  of  State  weather  services  to  agricultural  col- 
leges and  experiment  stations,”  it  was  decided  that  owing  to  the  lack  of  telegraphic 
facilities  and  other  means  of  disseminating  weather  information,  it  would  not  be 
practicable  generally  to  have  the  central  stations  of  the  State  weather  services  at 
such  colleges  or  stations,  but  that  a very  close  cooperation  would  be  desirable. 

With  reference  to  an  exhibit  at  the  World’s  Columbian  Exposition,  it  was  decided 
that  each  State  service  should  have  its  exhibit  in  the  building  set  apart  for  the  use 
of  the  State  and  that  the  exhibits  should  not  be  collected  in  the  building  for  the  use 
of  the  United  States  Weather  Bureau. 

Brazil. — The  governor  of  Para,  Hon.  Lauro  Sodr6,  requests  that  publications  of 
agricultural  schools  be  sent  to  him. 

Eradication  of  pleuro-pneumonia. — The  following  proclamation  was  issued 
by  the  Secretary  of  Agriculture  September  26,  1892 : 

“Notice  is  hereby  given  that  the  quarantines  heretofore  existing  in  the  counties  of 
Kings  and  Queens,  State  of  New  York,  and  the  counties  of  Essex  and  Hudson,  State 
of  New  Jersey,  for  the  suppression  of  contagious  pleuro-pneumonia  among  cattle, 
are  this  day  removed. 

“The  removal  of  the  aforesaid  quarantines  completes  the  dissolving  of  all  quaran- 
tines established  by  this  Department  in  the  several  sections  of  the  United  States  for 
the  suppression  of  the  above-named  disease. 

“No  case  of  this  disease  has  occurred  in  the  State  of  Illinois  since  December  29,  1887, 
a period  of  more  than  four  years  and  eight  months. 

“No  case  has  occurred  in  the  State  of  Pennsylvania  since  September  29, 1888,  a pe- 
riod of  four  years  within  a few  days. 

“No  case  has  occurred  in  the  State  of  Maryland  since  September  18, 1889,  a period 
of  three  years. 

“No  case  has  occurred  in  the  State  of  New  York  since  April  30,  1891,  a period  of 
more  than  one  year  and  four  months. 

“No  case  has  occurred  in  the  State  of  New  Jersey  since  March  25,  1892,  a period  of 
six  months,  and  no  case  has  occurred  in  any  other  portion  of  the  United  States 
within  the  past  five  years. 

“I  do  therefore  hereby  officially  declare  that  the  United  States  is  free  from  the 
disease  known  as  contagious  pleuro-pneumonia,” 

J.  M.  Rusk, 

Secretary- 


LIST  OF  PUBLICATIONS  OF  THE  UNITED  STATES  DEPARTMENT  OF  AGRICULTURE. 

AUGUST,  1892. 


Division  of  Statistics: 

Special  Report  of  the  Statistician  for  July,  1892. — Foreign  Crop  Reports  and 
Miscellaneous  Information ; Freight  Rates  of  Transportation  Companies. 
Report  No.  98  (new  series),  August,  1892. — Condition  of  Growing  Crops. 
Division  of  Entomology: 

Insect  Life,  vol.  IV,  Nos.  11  and  12. 

Weather  Bureau: 

Bulletin  No.  3. — A Report  on  the  Relations  of  Soil  to  Climate. 

Bulletin  No.  4. — Some  Physical  Properties  of  Soils  in  their  Relation  to  Moisture 
and  Crop  Distribution. 

Instructions  for  Special  River  Observers. 

Instructions  to  Operators  on  the  United  States  Seacoast  Telegraph  Lines. 
Office  of  Experiment  Stations: 

Experiment  Station  Record,  vol.  iii,  No.  12. 
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AUGUST,  1892. 


Arkansas  Agricultural  Experiment  Station: 

Fifth  Annual  Report,  1892. 

Agricultural  Experiment  Station  of  Florida  : 

Bulletin  No.  17. — Analysis  of  the  Orange;  The  Horn  Fly;  Questions  Concerning 
Stock  Diseases. 

Georgia  Experiment  Station  : 

Second  Annual  Report,  1889. 

Agricultural  Experiment  Station  of  Indiana  : 

Bulletin  No.  41,  August,  1892. — Field  Experiments  with  Wheat;  Forms  of  Nitro- 
gen for  Wheat. 

Special  Bulletin,  August,  1892. — Commercial  Fertilizers. 

Kentucky  Agricultural  Experiment  Station  : 

Bulletin  No.  41,  July,  1892. — Commercial  Fertilizers. 

Maryland  Agricultural  Experiment  Station  : 

Annual  Report,  1891. 

Bulletin  No.  7,  December,  1889. — Farm  Manures. 

Bulletin  No.  16,  March,  1892. — Wheat  Insects. 

Special  Bulletin  H,  July,  1892. — Government  Direction  of  Agriculture  in  Europe. 
Hatch  Experiment  Station  of  the  Massachusetts  Agricultural  College  : 
Meteorological  Bulletin  No.  43,  July,  1892. 

Experiment  Station  of  Michigan  Agricultural  College  : 

Bulletin  No.  86,  July,  1892. — Fertilizer  Analyses. 

Mississippi  Agricultural  Experiment  Station  : 

Bulletin  No.  21,  June,  1892. — Insects  Injurious  to  Cabbages;  A New  Method  for 
Testing  Milk ; Feeding  for  Milk  and  Butter. 

New  York  Agricultural  Experiment  Station: 

Tenth  Annual  Report,  1891. 

Bulletin  No.  43  (new  series),  June,  1892. — Experiments  in  the  Manufacture  of 
Cheese  during  May. 

Bulletin  No.  44  (new  series),  August,  1892. — Strawberries. 

Cornell  University  Agricultural  Experiment  Station  : 

Bulletin  No.  39,  July,  1892. — Creaming  and  Aerating  Milk. 

Bulletin  No.  40,  July,  1892. — Removing  Tassels  from  Corn. 

Bulletin  No.  41,  August,  1892. — The  Comparative  Merits  of  Steam  and  Hot  Water 
for  Greenhouse  Heating. 

North  Carolina  Agricultural  Experiment  Station: 

Bulletin  No.  86c,  June  30,  1892. — Meteorological  Summary  for  North  Carolina, 
May,  1892. 

North  Dakota  Agricultural  Experiment  Station: 

Bulletin  No.  6,  June,  1892, — The  Mustard  Family. 
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Rhode  Island  State  Agricultural  Experiment  Station: 

Fourth  Animal  Report,  1891,  part  11. 

Bulletin  No.  17,  June,  1892. — Analyses  of  Commercial  Fertilizers,  State  Inspec- 
tion, 1892. 

South  Carolina  Agricultural  Experiment  Station: 

Bulletin  No.  5,  July,  1892. — Methods  of  Keeping  Sweet  Potatoes. 

Bulletin  No.  6,  July,  1892. — Analyses  of  Commercial  Fertilizers. 

Tennessee  Agricultural  Experiment  Station: 

Bulletin  vol.  v,  No.  2,  April,  1892. — Grasses  of  Tennessee,  part  i. 

Agricultural  Experiment  Station  of  Utah: 

Bulletin  No.  13,  May,  1892. — Feeding  Hay  and  Grain  Mixed  to  Horses;  Feeding 
Cut  Hay  vs.  Whole  Hay  to  Horses. 

Bulletin  No.  14,  June  1,  1892. — Horticulture  and  Entomology. 

Bulletin  No.  15,  August,  1892. — Soiling  Steers,  or  Green  vs.  Dry  Food. 

Bulletin  No.  16,  August  1,  1892. — The  Digestibility  of  Green  and  Dry  Timothy. 
Virginia  Agricultural  and  Mechanical  College  Experiment  Station: 
Bulletin  No.  16,  May,  1892. — Cooperative  Corn  Tests. 

Bulletin  No.  17,  June  4,  1892. — Diseases  of  the  Apple. 

Washington  Agricultural  Experiment  Station: 

Bulletin  No.  4,  May,  1892. — Wireworms. 

Bulletin  No.  5,  May,  1892. — Report  of  Farmers’  Institute  at  Pomeroy,  Washing- 
ton. 

Agricultural  Experiment  Station  of  the  University  of  Wisconsin: 
Bulletin  No.  32,  July,  1892. — Feeding  Grain  to  Lambs. 

DOMINION  OF  CANADA. 

Department  of  Agriculture: 

Report  of  Experimental  Farms  for  1891. 

o 


EXPERIMENT  STATION  RECORD. 


VOL.  TV. 


October,  1892. 


No.  3. 


The  preservation  of  barnyard  manure  is  deservedly  commanding  con- 
siderable attention  at  the  foreign  stations.  Investigations  by  Holde- 
fieiss  and  others  have  shown  the  extent  of  the  losses  of  nitrogen  and 
liumus  liable  to  occur  as  a result  of  fermentation  unless  steps  are  taken 
to  moderate  the  fermentation  and  to  absorb  and  hold  the  gaseous  prod- 
ucts set  free.  They  have  shown  that  the  nitrogen  and  humus  in  barn- 
yard manure  may  be  conserved  to  a very  large  degree  by  the  addition 
to  it  of  small  quantities  of  superphosphate,  superphosphate  gypsum, 
potash  salts,  gypsum,  earth,  etc.  As  a result  of  these  inquiries,  rules 
for  practice  in  caring  for  manure  in  the  barn  and  in  the  field  have  been 
formulated.  Indeed,  Maercker  recently  announced  in  a farmers’  insti- 
tute that  there  was  no  longer  any  reason  why  all  of  the  nitrogen  should 
not  be  conserved,  and  intimated  that  the  farmer  who  suffered  any  of 
this  most  expensive  of  fertilizing  ingredients  to  be  lost  neglected  an 
important  point  in  his  farm  practice. 

The  care  of  barnyard  manure,  the  means  for  conserving  its  essential 
ingredients,  and  the  connection  between  the  character  of  the  manure 
and  the  nature  of  the  feeding  stuffs  used  have  not  received  the  atten- 
tion which  the  importance  of  the  subject  warrants.  Now  that  there  is 
no  longer  any  reasonable  doubt  that  leguminous  crops  may  derive  their 
supply  of  nitrogen  from  the  atmosphere,  it  seems  highly  desirable  that 
the  added  value  which  the  growiug  and  feeding  of  such  crops  gives  to 
the  manure  produced,  and  the  advantage  of  such  practice  as  an  econom- 
ical means  of  maintaining  the  supply  of  nitrogen  in  the  soil,  should  be 
impressed  upon  the  farmer  both  by  example  and  precept. 

By  means  of  field  experiments  with  manure  derived  from  different 
crops  and  preserved  in  different  ways,  the  practical  phase  of  the  sub- 
ject might  be  graphically  illustrated.  Such  experiments  need  not  be 
long  continued  before  results  can  be  secured.  In  trials  at  one  or  two 
stations  in  Germany  the  effect  of  careful  and  careless  treatment  of 
manure  on  the  yield  of  crops  has  been  quite  impressively  shown  in  a 
single  year.*  The  plan  of  the  experiments  may  be  comparatively 
simple,  and  no  special  equipment  is  required,  except  suitable  provisions 
for  preserving  the  manure. 

*E.  S.  R.,  vol.  hi,  p.  821. 
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The  recently  published  Traite  de  Cliimie  Agricole , by  P.  P.  Deherain, 
is  a notable  contribution  to  agricultural  literature.  This  work  is  not  a 
text-book  of  agricultural  chemistry,  but  is  a general  exposition,  along 
certain  lines,  of  the  present  state  of  agricultural  research  in  Europe, 
more  particularly  in  the  field  of  chemistry.  It  gives  a clear  and  com- 
prehensive view  of  the  work  already  accomplished,  especially  by  the 
experiment  stations  and  laboratories,  in  various  lines  of  agricultural 
investigation.  Its  value,  therefore,  is  not  restricted  to  the  agricultural 
chemist,  but  will  be  appreciated  by  students  of  agriculture  in  general. 
The  volume  contains  nine  hundred  and  four  octavo  pages,  with  fifty- 
four  illustrations,  and  is  divided  into  three  parts : Growth  of  Plants,  pp. 
1-336;  Arable  Soil,  pp.  337-511;  and  Soil  Improvers  and  Fertilizers,  pp. 
515-883.  The  first  part  contains  chapters  on  Germination,  Assimilation 
of  carbon,  Assimilation  of  nitrogen,  Mineral  constituents  of  plants,  Min- 
eral nutrition  of  plants,  Assimilation  of  mineral  substances  by  plants, 
Respiration,  Proximate  constituents  of  plants,  Movement  of  water  in 
the  plant,  and  Development  and  maturity.  The  second  partis  divided 
into  six  chapters:  Formation  of  arable  soils,  Physical  properties  of  ara- 
ble soils,  Chemical  analysis  of  arable  soils,  Chemical  constitution  of 
arable  soils,  Absorbent  properties  of  arable  soils,  and  Sterility  of  arable 
soils.  The  third  part  is  divided  into  two  sections : The  first  section, 
Soil  Improvers  or  Amendments,  pp.  514-583,  contains  chapters  on  Cal- 
careous manures,  marl,  lime,  and  calcareous  sea  sand  (tcmgues)-,  Appli- 
cation of  plaster  ; Fallow  and  cultivation;  and  Irrigation.  The  second 
section,  Fertilizers,  pp.  583-880,  is  devoted  to  chapters  on  Yegetable 
fertilizers;  Fertilizers  of  animal  origin;  Use  of  excrementaceous  mat- 
ter in  agriculture;  Nitrogenous  fertilizers — sulphate  of  ammonia  and 
nitrate  of  soda;  Farm  manure — night  soil;  Phosphates ; Potassic  ferti- 
lizers, chloride  of  sodium,  and  sulphate  of  iron;  Chemical  fertilizers; 
Fertilizer  trade  and  inspection;  and  Cost  and  valuation  of  fertilizers. 
There  is  an  appendix,  giving  the  results  of  recent  work  by  Schlosing,  jr., 
and  Laurent  on  the  fixation  of  free  nitrogen  by  plants  of  low  orders. 

The  above  condensed  table  of  contents  will  serve  to  indicate  in  gen- 
eral the  field  covered.  A closer  examination  of  the  work  will  show  that 
discussions  of  recent  advances  in  the  study  of  nitrification,  fixation  of 
nitrogen  by  soils,  and  the  assimilation  of  free  nitrogen  by  plants  (sym- 
biosis) and  chemistry  of  the  soil  are  given  prominent  places,  and  that 
the  space  devoted  to  descriptions  of  individual  experiments  is  rela- 
tively large.  The  references  to  articles  (especially  those  appearing  in 
French  journals)  from  which  material  is  drawn  are  quite  complete,  but 
the  lack  of  an  index  detracts  largely  from  the  value  of  the  book  for 
purposes  of  reference. 


INSTITUTIONS  FOR  AGRICULTURAL  INVESTIGATION  IN  ITALY. 

L.  Paparelli. 

The  institutions  for  investigations  in  agricultural  science  in  Italy  may 
be  classified  as  follows:  (1)  Agricultural  experiment  stations,  general 
and  special;  (2)  chemico-agricultural  laboratories;  (3)  experimental  cel- 
lars; (4)  experimental  oil  mills;  (5)  sericultural  observatories;  (6)  dairy- 
ing observatories;  (7)  viticultural  observatories;  (8)  experimental  fields 
for  the  treatment  of  Phylloxera;  (9)  cenotechnical  stations  in  foreign 
countries;  (10)  zootechnical  stations;  (11)  fish  culture  stations;  (12)  me- 
teorological stations;  (13)  sanitary  station  and  houses  in  the  Alpine 
region. 

Agricultural  experiment  stations. — Most  of  the  experiment  stations  in 
Italy  were  established  during  the  years  1870,  1871,  and  1872.  They 
are  either  autonomous  or  connected  with  other  institutions.  The  studies 
undertaken  by  the  stations  are  not  limited  by  a special  outlined  pro- 
gram ; they  may  be  made  at  one  station  only  or  at  several  stations  at  the 
same  time. 

The  studies  and  investigations  of  each  station  are  made  in  accord- 
ance with  its  own  judgment,  or  at  the  request  of  the  Ministry  of  Agri- 
culture, of  local  corporations  which  contribute  to  the  maintenance  of 
the  station,  or  of  public  or  private  administrations.  A small  fixed 
charge  is  made  for  analyses  made  at  the  request  of  public  or  private 
parties,  but  the  determination  of  fungi  and  injurious  insects  is  made 
free  of  charge.  Information  relating  to  agricultural  subjects  is  freely 
given.  The  stations  are  primarily  experimental  scientific  institutions, 
but  give  practical  instruction  in  their  laboratories  to  young  men  desir- 
ous of  pursuing  specialties  in  agricultural  science.  The  stations  also 
give  some  public  lectures  in  order  to  make  known  such  results  of  their 
experiments  or  of  those  of  others  as  may  be  of  benefit  to  local  agricul- 
ture. In  some  special  stations  there  are  short  yearly  courses  of 
instruction  in  certain  branches. 

The  funds  of  the  station  are  given  either  by  the  State  alone  or  by 
the  State  and  local  corporations,  such  as  the  provinces,  towns,  agricul- 
tural societies,  and  chambers  of  commerce.  The  administration  of 
the  funds  is  in  charge  of  the  director,  who  must  report  to  the  Ministry 
of  Agriculture  and  to  a committee  of  administration  composed  of  the 
director  of  the  stat  ion  and  of  the  representatives  of  all  the  bodies  asso- 
ciated in  the  support  of  the  station.  Each  year  the  Ministry  of  Agri- 
culture calls  to  Home  all  the  directors  of  the  stations  and  agricultural 
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laboratories  to  discuss  the  methods  of  analysis  which  must  be  adopted 
by  the  statious  and  laboratories,  the  studies  which  should  be  under- 
taken by  several  stations  in  cooperation,  the  results  of  investigations 
made,  and  the  best  manner  of  rendering  the  work  of  the  stations  and 
laboratories  advantageous  to  agriculture.  There  are  at  present  in 
Italy  fourteen  stations.  Eight  of  these  study  general  subjects  with 
special  reference  to  the  peculiar  conditions  of  the  regions  where  they 
are  located;  six  are  almost  exclusively  engaged  in  work  in  special  lines, 
such  as  dairying,  wine  making,  or  sericulture,  and  are  therefore  called 
special  stations. 

GENERAL  STATIONS. 

Royal  Agricultural  Experiment  Station  at  Turin , Prof.  F.  Konig , 
Director. — This  station  was  established  in  1871  and  is  autonomous.  Its 
work  is  principally  in  the  following  lines:  (1)  Analyses  of  soils,  waters, 
and  fertilizers,  with  comparative  experiments  regarding  their  action  on 
plant  production ; (2)  study  of  the  principal  rock  formations  of  the 
Piedmontese  agricultural  lands;  (3)  dissemination  of  the  results  of 
exxieriments  by  means  of  publications  and  lectures.  The  income  of  the 
station  for  1891-792  was  $3,000.  The  scientific  personnel  includes  a 
director  and  four  assistant  chemists. 

Royal  Agricultural  Experiment  ' Station  at  Milan , Prof.  A.  Pavesi , 
Director. — This  station  was  established  in  1871,  in  connection  with  the 
high  school  of  agriculture.  In  1879  it  was  moved  to  the  high  school  of 
veterinary  science  of  the  same  city.  In  January,  1891,  it  was  reorgan- 
ized. Its  principal  duties  are:  (1)  Analyses  and  experiments  with  soils; 
(2)  analyses  and  experimental  determination  of  the  relative  value  of 
different  fertilizers;  (3)  experimental  investigations  on  the  raising  of 
animals  and  the  nutritive  value  of  different  forage  plants;  (4)  micro- 
scopical examination  of  silkworm  eggs  and  egg-testing;  (5)  dissemina- 
tion of  the  results  of  experiments  by  means  of  publications  and  of  public 
lectures.  The  station  being  under  reorganization  in  1891-792  had  only 
an  income  of  $3,200. 

Royal  Agricultural  Experiment  Station  at  Modena , Prof.  G.  Cugini , 
Director.— This  station  was  established  in  1871,  but  was  reorganized 
in  November,  1879.  It  studies  cereals  and  forage  plants  with  reference 
to  their  introduction,  acclimation,  culture,  physiology,  iiathology,  and 
the  adulteration,  falsification,  or  spoiling  of  the  plants,  seeds,  or  com- 
mercial products  (Hour,  bread,  etc.). 

A secondary  line  of  work  of  the  station  bears  upon  the  following 
points:  (1)  Analyses  of  fertilizers;  (2)  analyses  of  agricultural  soils 
and  the  rocks  of  the  subsoil;  (3)  chemical,  microscopical,  and  botanical 
analyses  of  cereals  and  forage  plants  and  of  their  immediate  products; 
(4)  analyses  of  potable  and  irrigation  waters;  (5)  microscopical  exami- 
nation of  silkworm  eggs;  (6)  dissemination  of  agricultural  knowledge, 
either  by  practical  work  given  to  students  in  the  laboratories  or  by 
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public  lectures.  In  1888  a special  section  for  the  u control  of  seeds” 
was  established. 

The  income  of  the  station  for  1891-’92  was  $2,100.  The  scientific 
personnel  of  the  station  includes  a director,  assistant  chemist,  and 
assistant  agriculturist,  who  are  at  the  same  time  professors  at  the 
Technical  Institute  of  the  city,  and  a second  assistant  chemist. 

Royal  Agricultural  Experiment  Station  at  Florence , Prof.  E.  Beclii , 
Director. — This  station  was  established  in  January,  1871,  in  connection 
with  the  Technical  Institute  of  the  city.  It  was  made  autonomous  in 
October,  1889.  The  work  of  the  station  includes:  (1)  Analyses  and 
experiments  with  soils;  (2)  analyses  and  experimental  determination 
of  the  relative  value  of  different  fertilizers;  (3)  experimental  investiga- 
tions bearing  on  viticulture  and  olive  culture;  (4)  dissemination  of  the 
results  of  experiments  by  means  of  publications  and  public  lectures. 
The  income  of  the  station  tor  1891-’92  was  $2,800.  The  scientific  per- 
sonnel of  the  station  is  a director,  who  is  at  the  same  time  professor  of 
agricultural  chemistry  at  the  Royal  Technical  Institute,  at  the  Royal 
School  of  u Merciology  ” of  Florence,  and  at  the  Royal  Institute  of 
Forestry  of  Yallombrosa,  an  assistant  agriculturist,  and  an  assistant 
chemist,  professor  at  the  Royal  School  of Merciology.” 

Royal  Chemico- Agricultural  Experiment  Station  at  Rome , Prof.  P. 
Freda , Director. — This  station  was  established  in  1871  and  reorganized 
in  1884.  It  is  now  located  in  the  building  of  the  Royal  Agricultural 
Museum  of  Rome.  The  subjects  of  its  studies  are:  (1)  Analyses  and 
experimental  investigations  of  agricultural  soils;  (2)  analyses  and  ex- 
perimental determination  of  the  relative  value  of  fertilizers;  (3)  analyses 
of  plants  and  of  their  products;  (4)  chemical  and  experimental  investi- 
gations concerning  the  alimentation  and  the  products  of  animals; 
(5)  dissemination  of  the  results  of  experiments  by  means  of  public  lec- 
tures and  publications.  The  income  of  the  station  for  1891-’92  was 
$4,720.  The  scientific  personnel  of  the  station  includes  a director  and 
four  assistants.  This  station  has  under  its  supervision  nineteen 
experimental  fields. 

Royal  Chemico- Agricultural  Experiment  Station  at  Palermo , Prof  V. 
Oliver i,  Director . — This  station  was  established  in  1872  with  the  follow 
ing  principal  subjects  of  work:  (1)  Physico-chemical  examination  of 
soils;  (2)  analyses  and  determination  of  the  relative  value  of  fertilizers; 
(3)  experimental  investigations  upon  the  alimentation  of  animals  and 
the  nutritive  value  of  forage  plants  ; (4)  experimental  investigations  on 
the  culture  and  commercial  quality  of  the  sumac  tree;  (5)  experimental 
investigations  concerning  oenology;  (6)  dissemination  of  the  results  of 
experiments  by  means  of  publications  and  lectures.  Besides  the  above 
lines  of  work  the  station  has  undertaken  the  study  of  citrus  fruits, 
olives,  po table  and  irrigation  waters,  etc.  The  income  of  the  station 
for  1891-?92  was  $2,690.  The  scientific  personnel  includes  a director, 
an  assistant  chemist,  and  an  assistant  agriculturist.  One  of  the  assist- 
ants is  professor  in  a city  school. 
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Royal  Agricultural  Experiment  Station  at  Udine , Prof.  G.  Nallino , 
Director. — This  station  was  established  in  1870  in  connection  with  the 
Boy al  Technical  Institute.  Its  principal  duties  are : (1)  Analyses  and 
experiments  with  agricultural  soils,  (2)  analyses  and  experimental 
determinations  of  the  relative  value  of  fertilizers,  (3)  experimental 
investigations  concerning  viticulture  and  cenology,  (4)  microscopical 
examination  of  silkworm  eggs  and  egg- testing,  (5)  dissemination  of  the 
results  of  experiments  by  lectures  and  publications.  The  income  of 
the  station  is  only  $1,400,  but  its  director,  agriculturist,  assistant 
chemist,  and  assistant  agriculturist  are  professors  of  the  Royal  Tech- 
nical Institute,  and  the  equipment  of  this  institution  is  also  used  by  the 
station. 

Royal  Agricultural  Experiment  Station  at  Forli,  Prof.  A.  Pasqualini , 
Director. — This  station  was  established  in  1872  in  connection  with  the 
Royal  Technical  Institute.  Its  principal  lines  of  work  are : (1)  Analyses 
and  experiments  on  agricultural  soils,  (2)  analyses  and  experimental 
determinations  of  the  relative  value  of  fertilizers,  (3)  experimental 
investigations  regarding  viticulture  and  cenology,  (4)  microscopical 
examination  of  silkworm  eggs,  (5)  investigations  on  forage  and  liber 
plants  (flax  and  hemp),  (6)  dissemination  of  the  results  obtained  by 
means  of  lectures  or  publications.  In  this  station,  as  in  that  of  Udine, 
the  personnel  and  the  equipment  are  those  of  the  technical  institute 
and  therefore  the  income  is  only  $1,720.  Besides  the  director  there 
are  an  assistant  chemist  and  an  assistant  agriculturist. 

SPECIAL  STATIONS. 

Royal  CEnological  Station  at  Asti,  Prof.  M.  Zeccliini , Director. — This 
station  was  established  in  1872  with  the  following  lines  of  work:  (1) 
Analyses  of  grapes  at  different  periods  of  maturation,  and  investiga- 
tions of  their  diseases;  (2)  chemical  and  microscopical  investigations 
on  the  phenomena  of  fermentation;  (3)  analyses  of  musts  and  wines 
with  reference  to  their  composition,  adulterations,  or  diseases;  (4)  analy- 
ses of  soils  destined  for  grape  culture,  and  investigations  on  the 
kinds  of  fertilizers  to  apply  for  different  varieties,  exposures,  and 
locations;  (5)  research  on  the  best  methods  of  vinification,  preservation 
of  wine,  examination  of  wine,  and  wine-making  machinery;  (6)  chem- 
ical study  of  the  grapevine;  (7)  dissemination  of  the  results  obtained 
from  experiments  by  means  of  publications  or  lectures.  The  income  of 
the  station  is  $3,500.  It  has  a director  and  two  assistant  chemists  and 
viticulturists.  There  is  also  an  assistant  for  the  nursery  of  American 
vines,  whose  salary  comes  from  other  funds. 

Royal  Dairy  Station  at  Lodi,  Prof.  G.  Besana,  Director. — This  station 
was  established  in  1871,  but  was  reorganized  in  1879.  The  subjects  of 
its  investigations  are : (1)  Physical  and  chemical  properties  of  the  differ- 
ent qualities  of  milk  at  various  periods  of  preservation  and  preparation ; 
(2)  milk  adulteration  and  its  effects;  (3)  influence  of  temperature  on 
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the  conservation  of  milk  and  the  manufacture  of  cheese  and  butter;  (4) 
influence  of  fat  content  on  the  manufacture  and  keeping  quality  of 
cheese;  (5)  effects  of  different  methods  of  heating  milk,  and  of  the 
coagulating,  coloring,  and  preserving  substances ; (6)  alterations  of 
dairy  products  and  means  of  prevention  and  remedies;  (7)  machinery 
for  cheese  and  butter-making;  (8)  other  investigations  related  to  this 
industry.  The  income  of  the  station  is  $2,680.  It  has  a director  and 
two  assistants. 

Royal  Station  and  Laboratory  of  Cryptogamic  Botany  at  Pavia , Prof. 
G.  Briosi , Director. — This  station  was  established  in  1871  in  connection 
with  the  Botanical  Institute  of  the  Royal  University.  It  has  four  lines 
of  work : (1 ) The  development  of  systematic  and  morphological  knowledge 
regarding  the  parasitic  cryptogams  of  plants  and  of  animals;  (2)  inves- 
tigations as  to  the  best  means  for  the  prevention  of  these  parasites,  for 
stopping  their  development  and  dissemination,  and  for  diminishing  their 
injurious  effects;  (3)  solution  of  questions  addressed  to  the  station  by 
public  or  private  parties;  (4)  dissemination  of  the  results  by  lectures 
and  publications.  The  station  admits  students  to  its  laboratory.  Be- 
sides a director  there  is  a special  assistant  in  the  laboratory.  The  per- 
sonnel and  equipment  of  the  station  are  those  of  the  University.  The 
income  from  the  Ministry  of  Agriculture  is  about  $2,000. 

Royal  Station  of  Sericulture  at  Padua , Prof.  B.  Verson , Director. — 
This  station  was  established  in  1871  for  the  purpose  of  (1)  studying 
the  essential  conditions  of  success  in  raising  silkworms,  (2)  studying 
the  laws  of  normal  nutrition  of  silkworms  by  means  of  physical  and 
chemical  experiments,  (3)  investigating  the  causes  of  the  different 
diseases  of  silkworms  and  of  the  mulberry  tree,  (4)  preparing  and  dis- 
seminating sound  eggs  and  making  microscopical  examinations  for 
private  parties,  (5)  experimenting  with  new  races  of  silkworms  and 
new  instruments  for  sericulture,  (6)  undertaking  any  study  and  in- 
vestigation that  might  help  silk  culture,  (7)  disseminating  the  results 
obtained  by  means  of  publications  and  lectures,  (8)  gathering  news  of 
the  silk  industry  in  all  parts  of  the  kingdom  and  promoting  its  increase 
by  assisting  agricultural  associations  and  private  growers.  The  income 
of  the  station  was  $3,580  for  1891-’92.  Besides  the  director  there  are 
an  assistant  director  and  an  assistant. 

Royal  Station  of  Agricultural  Entomology  at  Florence , Prof.  A.  Tar - 
gioni-Tozzettf  Director. — This  station  was- established  in  1875  in  con- 
nection with  the  Museum  of  Natural  History  of  the  Royal  Institute  for 
Higher  Studies.  Its  objects  are:  (1)  To  investigate  the  nature  of  such 
insects  and  animals  as  are  injurious  to  cultivated  plants  and  to  agri- 
cultural products,  and  to  study  their  biology  and  the  means  of  prevent- 
ing and  remedying  their  damages;  (2)  to  disseminate  the  results 
obtained  by  means  of  publications  or  lectures.  The  income  of  the 
station  is  about  $2,000.  The  personnel  aud  the  equipment  are  those 
of  the  laboratory  of  zoology  of  invertebrate  animals  of  the  institute. 
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Royal  Station  of  Vegetable  Pathology  at  Rome , Prof.  G.  Cuboni , 
Director. — This  station  was  established  in  1887  in  the  building  of  the 
Royal  Agricultural  Museum.  Its  principal  objects  are:  (1)  Experi- 
mental investigations  on  diseases  of  cultivated  plants  and  on  the  means 
of  prevention  and  treatment,  (2)  investigations  on  microorganisms  that 
produce  alterations  in  agricultural  products  and  on  the  means  of  pre- 
vention and  treatment,  (3)  dissemination  of  the  results  of  experiments 
by  means  of  lectures  and  publications.  In  1891-792  the  income  of  the 
station  was  $2,600.  Besides  the  director  there  are  two  assistants. 

Laboratory  of  u Zymotechnicsv  at  Rome , Dr.  C.  Forti , In  Charge. — 
This  laboratory  was  established  a short  time  ago  in  the  building  of  the 
Agricultural  Museum  at  Rome,  for  the  investigation  of  fermentations 
in  their  relation  to  agricultural  industries.  Important  studies  on  the 
ferments  of  unsound  wines  have  already  been  started. 

Ghemico- agricultural  laboratories. — These  laboratories  are  connected 
with  the  chemical  laboratories  of  universities  or  technical  institutes. 
Besides  the  work  that  they  must  do  for  the  institutions  of  which  they 
are  a part,  they  make  analyses  of  agricultural  products  for  public  and 
private  parties,  for  which  they  receive  a small  compensation  according 
to  an  official  tariff ; they  give  advice  and  instruction  on  agricultural 
subjects  free  of  charge;  moreover  they  carry  on  investigations  on 
special  subjects,  but  only  to  a limited  extent.  These  laboratories  are 
not  established  by  the  Ministry  of  Agriculture,  which,  however,  has 
supervision  over  them,  and  allows  them  a subsidy  amounting  to  about 
$200  a year.  The  equipment  and  the  personnel  are  those  of  the  insti- 
tutions with  which  they  are  connected. 

The  laboratories  now  in  operation  are  located  as  follows:  At  the 
Technical  Institute,  Bologna,  established  in  1871,  Prof.  A.  Oasali, 
director;  at  the  Royal  University,  Siena,  established  in  1872,  Prof.  0. 
Giannetti,  director;  at  the  Technical  Institute,  Pesaro,  established  in 
1871,  Prof.  F.  Dupre,  director;  at  the  University  of  Pisa,  established 
in  1886,  Prof.  F.  Sestini,  director;  at  the  University,  Perugia,  estab- 
lished in  1883,  Prof.  G.  Bellucci,  director ; at  the  Technical  Institute, 
Caserta,  established  in  1888,  Prof.  L.  O.  Ferrero,  director.  In  the 
schools  of  viticulture  and  cenology  at  Conegliano  and  Alba  are  special 
laboratories  for  analyses  connected  with  grape  culture,  wine-making, 
and  related  industries. 

Experimental  cellars. — Their  object  is  to  study  the  best  methods  for 
preparing  wines  of  good  keeping  qualities  to  answer  the  needs  of  the 
trade.  For  this  purpose  only  grapes  of  the  regions  where  the  cellars 
are  established  are  worked.  There  are  at  present  cellars  at  Barletta, 
Riposto,  and  Roto,  the  directors  of  which  are,  respectively,  Profs.  A. 
Fonseca,  G.  Rotari,  and  R.  Perrotta.  Another  cellar  will  be  opened 
this  year  at  Velletri.  These  cellars  are  to  be  moved  to  other  localities 
as  soon  as  the  work  for  which  they  were  established  has  been  accora* 
plished, 
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Experimental  oil  mills. — Their  object  is  to  investigate,  apply,  and  dis- 
seminate the  best  methods  for  the  preparation,  purification,  and  pres- 
ervation of  oils  made  from  olives  of  the  regions  where  the  experiments 
are  carried  on.  There  are  at  present  two  of  these  institutions — one  at 
Portici  in  connection  with  the  High  School  of  Agriculture,  directed  by 
Prof.  E.  Mingioli,  and  one  at  Palmi,  directed  by  Hr.  Bracci.  These  in- 
stitutions also  make  analyses  of  olives,  oils,  and  by-products,  and  give 
special  lectures  on  olive  culture  and  oil- making. 

Sericultural  observatories. — These  observatories  must  execute  micro- 
scopical examinations  of  silkworm  eggs  and  moths  at  the  request  oi 
private  parties,  conduct  a rational  culture  of  silkworms,  and  if  neces- 
sary prepare  the  eggs;  in  brief,  they  should  contribute  to  improve  seri- 
culture by  practical  example  and  advice.  There  are  at  present  forty 
three  of  these  observatories  distributed  throughout  the  different  regions 
of  Italy.  Their  directors  have  received  their  instruction  in  the  silk 
culture  station  of  Padua. 

Dairy  observatories. — The  object  of  these  institutions  is  to  promote 
the  improvement  of  the  dairy  industry  by  the  dissemination  of  know! 
edge  regarding  good  practices  and  instruments  for  cheese  and  butter 
making,  by  testing  adulterations  of  milk  and  of  its  products,  and  by 
collecting  such  new  facts  as  may  be  applicable  to  the  practice  of  dairy 
ing.  There  are  at  present  ten  observatories,  the  directors  of  whuff 
have  received  their  instruction  at  the  Hairy  School  of  Lodi. 

Viticultural  observatories. — The  object  of  these  observatories  is  the 
study  of  the  adaptation  of  resistant  American  vines  to  the  soil  and 
climate  of  Italy,  and  of  the  success  of  grafting.  These  observatories 
were  started  by  Prof.  Cavazza  and  there  are  several  in  Piedmont. 
Many  experimental  fields  and  nurseries  of  American  vines  have  been 
established  all  over  Italy. 

Experimental  fields  for  the  treatment  of  Phylloxera. — In  order  to  make 
special  investigations  in  regard  to  the  modes  and  time  of  treatment, 
and  especially  the  quantity  of  carbon  bisulphide  to  apply  to  obtain  the 
best  results,  experimental  fields  were  established  at  Messina,  Reggio 
di  Calabria,  and  Sassari.  Important  results  have  already  been  ob- 
tained, showing  that  in  certain  cases  this  method  of  treatment  may 
be  applied  with  success. 

C Enotechnical  stations  in  foreign  countries. — In  order  to  give  a more 
extended  development  to  the  trade  in  Italian  wines  in  foreign  countries, 
it  was  necessary  to  have  a closer  knowledge  of  the  usages  and  needs 
of  foreign  markets.  Special  stations  for  this  purpose  were  established 
in  other  states  in  1884.  Their  duty  is  to  find  out  what  types  of  Italian 
wines  are  acceptable  in  their  localities  and  what  foreign  wines  re- 
sembling Italian  wines  are  most  largely  consumed  in,  these  regions. 
The  directors  of  the  stations  should  also  collect  data  in  regard  to  the 
wine  production  and  trade  of  each  country,  investigate  the  causes  which 
prevent  the  sale  of  Italian  wines,  and  give  advice  both  to  the  Govern- 
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rnent  and  to  wine  makers  how  best  to  promote  exportation.  They 
must  send  a report  to  the  Ministry  of  Agriculture  every  two  months. 
Some  of  these  stations  have  a depot  for  wines  sent  to  them  by  differ 
ent  Italian  producers.  There  are  at  present  five  of  these  stations  in 
foreign  countries,  at  Berlin,  Munich,  London,  Lucern,  and  Buenos 
Ayres,  the  respective  directors  of  which  are  Gf.  Ferrario,  G.  Briolini, 
G.  Bossati,  A.  Plotti,  and  B.  Trentin.  Large  benefits  have  been  de- 
rived from  these  stations  in  the  extension  of  the  trade  in  Italian  wines 
in  foreign  countries. 

Zobtechnical  stations  and  depots. — Their  object  is  the  improvement  of 
the  races  of  animals  by  means  of  scientific  investigations  and  practi- 
cal experiments,  and  the  giving  of  instruction  on  the  proper  manner  of 
raising  animals.  There  are  at  present  three  of  these  depots  connected 
respectively  with  the  High  School  of  Agriculture  at  Portici,  the  School 
of  Zootechnics  at  Beggio  d?  Emilia,  and  the  Zooteclmical  Institute  at 
Palermo.  There  are  also  seven  stations  in  connection  with  the  practi- 
cal schools  of  agriculture.  A project  is  on  foot  to  establish  a larger 
number  of  them. 

Fish  culture  stations  and  laboratories. — A station  tor  fish  culture  was 
established  in  1887  at  Brescia  under  the  direction  of  Prof.  Beetoni, 
with  an  income  of  about  $2,600.  Another  similar  station  has  been 
temporarily  established  in  the  Agricultural  Museum  of  Borne,  but  will 
soon  be  moved  to  a permanent  location  in  central  Italy.  Special  lab- 
oratories for  artificial  fecundation  and  incubation  have  been  established 
at  Belluno,  Treviso,  and  Verona. 

Central  weather  bureau ; meteorological  observatories  and  stations. — 
The  meteorological  and  geodynamical  work  of  the  Italian  Government 
is  under  the  scientific  direction  of  a special  board,  composed  of  dele- 
gates of  the  Ministries  of  Agriculture,  Industry,  and  Commerce,  of  Public 
Instruction,  of  the  Navy,  and  of  Public  Works.  A central  bureau,  lo 
cated  at  Borne,  is  in  charge  of  the  work  and  has  under  its  control  all 
of  the  observatories  and  stations  established  in  the  State. 

Meteorological  observations  are  made  in  observatories  proper,  and 
in  thermo-udometric  stations.  The  former  as  a rule  make  all  observa- 
tions relating  to  meteorology,  but  those  observatories  which  are  con- 
nected with  schools  of  agriculture  confine  their  attention  to  agricultural 
meteorology  j the  thermo-udometric  stations  attend  only  to  the  obser- 
vations of  temperature  and  rainfall.  At  the  end  of  the  year  1891  there 
were  two  hundred  and  eighty-eight  observatories,  and  about  six  hun- 
dred thermo-udometric  stations.  The  director  of  the  work  is  Prof. 
Taeehini. 

Sanitary  station  and  houses  in  the  Alpine  region. — A sanitary  station 
at  Brescia  in  Collio  receives  boys  and  girls  affected  by  “pellagra”  and 
malaria,  who  are  sent  to  this  Alpine  region  for  one  month  to  restore 
them  to  health.  There  are  also  forty  sanitary  houses  in  the  Province 
of  Bergamo,  north  Italy,  at  which  persons  affected  with  pellagra  are 
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treated.  Pellagra  is  a very  painful  disease  of  tlie  skin,  wliich  is  due 
principally  to  the  use  of  spoiled  maize  and  to  unfavorable  hygienic  con- 
ditions. The  Ministry  of  Agriculture  does  not  establish  these  insti- 
tutions, but  helps  them  with  subsidies  of  money. 

Publications. — The  department  of  the  director  general  of  agriculture 
publishes  the  Annals  of  Agriculture  ( Annali  di  Agricoltura)  and  the 
Bulletin  of  Agricultural  News  (Bolletino  di  Notizie  Agrarie). 

The  agricultural  experiment  stations  and  schools  publish  yearly  re- 
ports {Annali).  During  the  year,  however,  the  results  of  their  investi- 
gations or  experiments  are  published  in  the  official  publications  of  the 
Ministry  of  Agriculture,  in  the  Journal  of  the  Agricultural  Experiment 
Stations,  or  in  other  periodicals.  The  Journal  of  the  Agricultural  Ex- 
periment Stations  (Le  Stazioni  Sperimentali  Agrarie)  is  issued  once  a 
month  and  contains  original  articles  contributed  by  the  officers  of  the 
schools  and  stations,  and  a review  of  works  published  in  Italy  and  in 
foreign  countries  on  matters  bearing  on  scientific  agriculture  and  rural 
Industrie's.  The  editorship  of  this  journal  is  held  for  two  years  by  each 
director  of  the  stations. 

The  central  weather  bureau  publishes  annals  and  bulletins.  Other 
important  publications  are  issued  by  the  royal  academies  of  agriculture, 
such  as  those  of  Florence,  Turin,  Yerona,  and  Pesaro,  and  the  agricul- 
tural and  horticultural  associations  of  Milan,  Naples,  Florence,  etc. 

The  official  publications  of  the  Ministry,  schools,  stations,  and  agri- 
cultural associations  may  be  obtained  on  application. 
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CHEMISTRY. 

E.  W.  Allen,  Editor. 

Chemical  division  of  Rhode  Island  Station,  H.  J.  Wheeler, 

{Rhode  Island  Sta.  Report  for  1891 , pp.  82-86). — Brief  remarks  on  the 
work  of  the  year-  additions  to  the  laboratory;  and  analyses  of  water, 
grapes  sprayed  with  Bordeaux  mixture,  honey,  sugar  beets,  wheat  bran, 
and  gluten  meal. 

Report  of  chemist  of  New  York  State  Station,  L.  L.  Van 

Slyke  {New  York  State  Sta.  Report  for  1891,  pp.  216-455). — This  includes 
a summary  of  the  laboratory  work  of  the  year,  a statement  showing  the 
lines  of  work  assigned  to  the  several  assistant  chemists,  a list  of  the 
bulletins  prepared  by  the  chemist  during  the  year,  experiments  in  the 
manufacture  of  cheese  (see  p.  274),  comparison  of  dairy  breeds  of 
cattle  with  reference  to  production  of  butter  and  cheese  (see  p.  273), 
comparison  of  methods  of  creaming  milk  by  setting  and  by  centrifugal 
machine  (see  p.  273),  analyses  of  materials  used  in  spraying  plants 
and  of  sprayed  grapes  (see  p.  55),  explanation  of  terms  used  in  connec- 
tion with  fertilizer  analyses,  and  analyses  of  commercial  fertilizers  (see 
p.  246).  The  chemical  work  of  the  station  has  been  mainly  confined  to 
investigations  connected  with  dairy  problems  and  analyses  of  fertili- 
zers. The  total  number  of  determinations  made  during  the  year  is 
given  as  14,524. 


METEOROLOGY— WATER. 

Meteorological  observations,  0.  D.  Warner  {Massachusetts  Hatch 
Sta.  Meteorological  Buis.  Nos.  43  and  44,  July  and  August , 1892 , pp.  4 
each). — A daily  and  monthly  summary  of  observations  for  July  and  Au- 
gust at  the  meteorological  observatory  of  the  station. 

Meteorological  record,  1891,  It.  1).  Newton  ( New  York  State  Sta. 
Report  for  1891, pp.  498-514). — Tabulated  details  of  observations  of  rain- 
fall, wind,  sunshine,  and  temperature  of  the  air.  The  yearly  summary 
is  as  follows:  Air  temperature  (degrees  F.). — Maximum  95,  minimum  2.5. 
Precipitation. — Total  (inches)  27.52,  Wind, — Prevailing  direction  SW 
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to  NW.  Sunshine  (per  cent  of  possible). — Maximum  59  (during-  Septem- 
ber), minimum  28.4  (during  November),  mean  41.4. 

Meteorological  summary  for  North  Carolina,  May  and  June, 
1892,  H.  B.  Battle,  C.  F.  Yon  Herrmann,  and  R.  Nunn  (North  Caro- 
lina Sta.  Buis.  Nos.  86c  and  86d , June  30  and  July  311 1892 , pp.  16  each , 
maps  2). — Notes  on  the  weather,  and  tabulated  daily  and  monthly  sum- 
maries of  observations  by  the  North  Carolina  weather  service,  coopera- 
ting with  the  U.  S.  Weather  Bureau.  Observations  for  May  and  June, 
1882-’92,  are  tabulated.  The  bulletin  for  May  is  illustrated  Avith  maps 
showing  the  isothermal  lines  and  the  rainfall  at  the  stations  in  different 
parts  of  the  State. 

The  mean  temperature  for  May  was  66.8°  F. ; the  normal  is  66.9°.  * * * 

The  warmest  May  during  twenty  years  occurred  in  1880  and  1887,  when  the  monthly 
mean  for  the  State  was  70.3° ; the  coolest  May  was  that  of  1877,  mean  61.7.  * * * 

The  average  precipitation  for  the  State  was  3.6  inches,  which  is  0.6  inch  below 
the  normal.  * * * 

During  the  past  twenty-one  years  the  wettest  May  occurred  in  1873  (average  7.11 
inches),  the  driest  in  1880  (average  2.03  inches).  * * * 

The  mean  atmospheric  pressure  for  the  month  was  slightly  above  the  normal. 

The  monthly  mean  temperature  for  the  State  during  June  was  1.1°  above  the 
normal  for  twenty  years,  which  is  74.4°.  The  highest  mean  temperature  for  June 
of  which  there  is  record  occurred  in  1890 — 77.6°,  the  lowest  in  1878 — 70.2°.  The 
highest  temperature  this  month  was  103°,  on  the  24th,  at  Southern  Pines,  which  is 
the  highest  on  record  for  June.  The  lowest  this  month  was  48°,  on  the  14th,  at 
Douglas.  * * * The  precipitation  was  2.56  inches  above  the  normal.  The  aver- 
age over  the  State  was  6.9  inches.  * *'  * The  greatest  rainfall  reported  was  17.02 

inches,  at  Rock  House  farm  (Horse  Cove),  which  is  the  greatest  amount  ever  recorded 
in  June.  * * * The  average  atmospheric  pressure  for  the  month  was  a little 

above  the  normal.  * * * A tornado  passed  through  the  Cashie  Neck  section  of 

Bertie  County  on  Sunday,  June  5.  Its  path  was  about  400  yards  wide  and  it  traveled 
about  12  miles.  It  moved  in  an  easterly  course.  * * * At  Weldon,  on  the  25th, 

the  heaviest  hail  since  June  8,  1860,  occurred.  The  stones  were  about  the  size  and 
somewhat  the  shape  of  hens’  eggs;  one  weighed  362  grains.  The  precipitation 
between  5:17  and  5:43  p.  m.  was  1.17  inches,  and  it  is  thought  that  1 inch  occurred 
in  ten  minutes. 

Meteorological  observations  at  South  Dakota  Station  (South 
Dakota  Sta.  Bui.  No.  31 , May , 1892 , pp.  8). — Notes  on  the  weather,  and 
tabulated  data  regarding  temperature,  pressure,  precipitation,  and 
direction  of  wind  for  May  December,  1888,  and  for  each  month,  and  for 
the  growing  seasons  of  1889, 1890,  and  1891.  The  observations  for  three 
years  (1889-’91)  maybe  summarized  as  folloAvs:  Pressure  (inches). — 
Maximum  28.96,  minimum  27.44,  average  28.30.  Air  temperature. — 
Maximum  101,  minimum  35,  average  43.  Precipitation. — Total  48.88 
inches,  average  per  year  16.29  inches,  average  per  day  (175)  0.28  inch, 
rainy  days  175.  Wind. — Number  of  days  in  each  direction,  N 407,  S 
473,  E 18,  W 20. 
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Meteorological  observations  for  April- September,  1889,  1890,  and  1891. 


Year. 

Precipi- 

tation, 

total. 

N umber 
of  rainy 
days. 

Average 
precipita- 
tion per 
rainy  day. 

Per  cent  of 
the  year’s 
precipita- 
tion. 

Prevail- 
ing direc- 
tion of 
wind. 

1889  

Inches. 
10.  69 

45 

Inches. 
0.  24 

77 

s 

1890  

16.  09 

42 

0.  38 

85 

S 

1891  _ ' 

11.03 

40 

0.  28 

68 

SE 

A vftrn  <re  

12.  60 

42 

0.  30 

77 

S 

Meteorological  summary,  L.  F.  Kinney  {Rhode  Island  Sta.  Report 
for  1891 , pp.  98-100). — Tabulated  monthly  summaries  of  observations 
during  1889, 1890,  and  1891  of  temperature,  barometric  pressure,  rainfall, 
prevailing  winds,  and  cloudiness.  The  yearly  summary  for  1891  is  as 
follows : Pressure  (inches). — Mean  29.96.  Air  temperature  (degrees  F.). — 
Mean  48.9.  Precipitation. — Total  (inches)  49.64. 

SOILS. 

W.  H.  Beal,  Editor. 

Geology  of  north  Louisiana,  O.  Lercii  ( Louisiana  Stas.  Special 
Report , part  /,  pp.  52 , figs.  7). — This  is  a report  of  preliminary  work  on 
a geological  and  agricultural  survey  of  the  State,  and  is  confined  to  a 
discussion  of  observations  on  the  topography,  geology,  mineralogy,  and 
soils  of  the  hills  of  north  Louisiana,  accompanied  by  analyses  by  M. 
Bird  of  well,  spring,  and  artesian  waters,  iron  ores,  lignites,  natural 
phosphates,  marls,  soils,  and  subsoils. 

This  survey  has  been  undertaken  mainly  in  the  interest  of  agriculture.  To  this 
end  soils  have  been  classified  and  carefully  mapped  out,  typical  samples  taken, 
character  of  vegetation  noted,  drainage  systems  established,  and  general  elevation 
above  sea  level  observed,  with  other  special  peculiarities.  The  soils  have  been  sent 
to  the  laboratories  of  the  station  and  are  now  undergoing  physical  and  chemical 
examination.  Later  a special  report  will  he  made  upon  “the  soils  of  the  State  and 
their  composition  and  wants,  with  best  modes  of  supplying  the  latter.”  This  re- 
port will  cover  the  State  and  he  beneficial  to  every  planter  and  farmer. 

Incidentally  the  geology  of  the  State  is  being  carefully  studied,  so  as  to  locate 
each  section  of  the  State  in  its  proper  geological  horizon.  Especial  attention  is 
also  being  paid  to  the  mineral  resources  of  the  State,  particularly  those  which  may 
he  of  agricultural  value,  such  as  phosphates,  marls,  gypsum,  etc.  * * * 

That  portion  of  north  Louisiana,  a preliminary  study  of  which  is  embraced  in 
this  report  and  which  is  located  in  one  of  the  most  interesting  physiographic 
regions  of  the  United  States,  stretches  from  the  Ouachita  River  on  the  east  to  the 
Red  River  on  the  west,  and  from  the  Vicksburg,  Shreveport,  and  Pacific  Railroad  on 
the  south  to  the  south  boundary  line  of  the  State  of  Arkansas  on  the  north.  Small 
as  this  section  is  when  compared  with  the  entire  State  of  Louisiana,  and  as  uniform 
and  simple  as  its  surface  configuration  and  its  structural  geology  seem  to  he,  it 
presents  so  many  and  so  varied  problems  that  a detailed  and  extensive  study  of  this 
region  will  he  required  to  solve  them,  and  this  paper  must  therefore  he  considered 
g preliminary  report,  subject  to  changes  as  developed  by  future  investigations. 
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Soil  temperatures,  1891,  R.  D.  Newton  (New  Yorlc  State  St  a.  Re- 
port for  1891 , pp.  515-521). — Tabulated  data  of  tri-daily  observations 
at  the  surface  and  at  depths  of  from  1 to  18  inches,  for  each  month  from 
April  to  October,  inclusive. 


FERTILIZERS. 

W.  H.  Beal,  Editor. 

Analyses  of  home  mixtures  and  incomplete  fertilizers,  E.  B. 

Voorhees  (New  Jersey  Stas.  Bui.  No.  88,  July  8,  1892,  pp.  19). 

Synopsis. — A continuation  of  inquiries  carried  on  since  1889  regarding  tlie  use  of  fer- 
tilizers in  New  Jersey,  and  the  composition  and  cost  of  home  mixtures  and  in- 
complete fertilizers.  It  has  been  shown  that  uniform  mixtures  of  fertilizing 
materials  can  be  prepared  by  farmers  at  an  average  cost  per  ton  of  over  25  per 
cent  less  than  that  of  manufactured  brands,  a saving  of  at  least  $330,000  per 
year  for  the  State. 

This  bulletin  contains  suggestions  as  to  the  economical  purchase  and 
rational  use  of  fertilizers;  formulas  and  analyses  of  home  mixtures  for 
different  crops,  with  remarks  on  their  cost;  trade  values  of  fertilizing 
ingredients  for  1892;  the  average  cost  per  pound  of  plant  food  elements 
in  fertilizer  supplies;  and  analyses  of  87  samples  of  incomplete  fertili- 
zers, including  nitrate  of  soda,  sulphate  of  ammonia,  dried  blood,  dry 
ground  fish,  tankage,  boneblack,  bone  ash,  South  Carolina  rock  and 
other  mineral  phosphates,  muriate  of  potash,  kainit,  sulphate  of  potash, 
and  double  sulphate  of  potash  and  magnesia. 

As  regards  the  use  of  fertilizers  in  New  Jersey,  statistics  gathered  by  the  station 
show  that  at  least  $1,346,000  was  spent  for  commercial  manures  in  1891.  Of  this 
total,  over  $1,000,000  was  spent  for  complete  manures  and  the  balance  for  nitrogenous 
materials,  boneblack,  South  Carolina  rock  superphosphate,  ground  bone,  and  the 
various  potash  salts.  In  addition  to  these  concentrated  and  direct  forms  of  plant 
food,  there  is  a large  annual  purchase  and  consumption  of  natural  manures,  which 
are  to  a certain  extent  indirect  in  their  action,  such  as  New  York  or  Philadelphia 
horse  manure,  wood  ashes,  marl,  lime,  etc.  The  bulk  of  these  purchased  manures 
of  either  class  is  used  in  truck  or  special-crop  farming,  where  annual  and  heavy 
dressings  are  made  to  all  crops  or  to  some  special  or  money  crop  in  the  rotation, 
as  potatoes,  sweet  potatoes,  tomatoes,  asparagus,  fruit,  or  berries. 

Asa  result  of  tbe  station’s  investigations,  it  has  been  shown  that  the 
cost  per  pound  of  nitrogen,  phosphoric  acid,  and  potash  in  raw  or  un- 
mixed materials  is  less  than  the  station’s  valuations,  while  that  of  the 
same  elements  in  mixed  fertilizers  is  at  least  25  per  cent  greater. 

The  difference  between  these  two  methods  of  buying  would  amount,  on  the  basis  of 
last  year’s  sales,  to  over  $336,000.  This  sum  is  consumed  not  in  manufacturers’  profits 
alone,  as  some  suppose,  but  in  the  transportation  of  a vast  amount  of  absolutely 
worthless  material,  in  agents’  commissions,  and  in  credit. 
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Ad  examination  of  eight  home  mixtures  showed  them  to  he  uniform 
and  of  good  mechanical  condition.  A comparison  of  their  average 
cost  per  ton  with  that  of  eight  special  brands  showed  “ a difference  of 
$12.14  per  ton  in  favor  of  the  home  mixture,  which  contained  at  least 
$2  worth  of  plant  food  in  excess  of  that  in  the  manufactured  brand.” 

Cooperative  field  experiments  with  fertilizers  on  corn,  J.  D. 
Towar  [ Rhode  Island  Sta.  Report  for  1891,  pp.  35-81). — Experiments  be- 
gun in  1890  and  described  in  the  Annual  Report  of  the  station  for  1890 
(E.  S.  R.,  vol.  hi,  p.  530)  were  continued  in  1891,  u with  the  same 
amount  and  kind  of  fertilizers  and  as  far  as  possible  on  the  same 
ground.’7  Notes  and  tabulated  data  are  given  for  experiments  on  eight 
farms  in  different  parts  of  the  State.  The  results  are  summarized  as 
follows : 

The  plats  manifested  nearly  all  the  same  conditions  the  second  year  that  were 
noticed  the  first  year  of  the  experiment. 

While  in  four  cases  in  1890  potash  appeared  the  most  deficient,  it  has  in  no  case 
upon  a second  trial  been  found  so  much  lacking  as  phosphoric  acid.  It  may  he 
stated  in  general  that  our  Rhode  Island  soils  are  probably  more  deficient  in  available 
phosphoric  acid  than  in  potash,  which  is  accounted  for  by  the  fact  of  their  granitic 
origin  and  consequent  natural  supply  of  potash. 

With  very  few  exceptions  the  two-thirds  rations  of  nitrogen  have  given  the  hest 
results;  as  a rule  the  application  of  small  quantities  has  given  very  small  profits  and 
the  application  of  large  amounts  has  often  resulted  in  financial  loss. 

Of  the  three  forms  of  nitrogen,  nitrate  of  soda  has  upon  the  whole  proved  the 
most  profitable  and  sulphate  of  ammonia  the  least. 

In  most  of  the  plats  where  dried  blood  was  applied  the  corn  ripened  earlier  and 
showed,  when  compared  with  the  nitrate  of  soda  and  sulphate  of  ammonia  plats,  a 
greater  relative  yield  than  in  1890.  This  gain  may  be  due  to  the  fact  that  the  dried 
blood  contained,  in  addition  to  the  organic  nitrogen,  a small  amount  of  phosphoric 
acid,  and  this  amount  was  unusually  great  in  the  blood  used  in  1891.  The  phos- 
phoric acid  may  have  increased  the  yield.  Another  cause  for  the  increased  yield 
might  be — since  nitrification  of  dried  blood  is  somewhat  slow — that  in  all  probabilty 
some  of  the  nitrogen  applied  on  these  plats  in  1890  was  unused  until  1891. 

The  most  profitable  fertilizer  used  in  these  experiments  was  composed  of  a mix- 
ture per  acre  of  about  350  pounds  dissolved  boneblack  and  130  to  150  pounds  muriate 
of  potash,  with  300  pounds  nitrate  of  soda  or  230  pounds  sulphate  of  ammonia  or 
440  pounds  of  dried  blood — a fertilizer  containing  about  45  pounds  nitrogen,  75 
pounds  potash,  and  54  pounds  phosphoric  acid  per  acre.  * * * 

It  seems  advisable  in  preparing  a fertilizer  to  use  the  above  forms  of  potash  and 
phosphoric  acid  and  apply  a part  of  each  of  the  forms  of  nitrogen — say  one  half  of 
nitrate  of  soda — to  give  the  corn  an  early  start,  and  the  other  half  of  sulphate  of 
ammonia  or  dried  blood,  or  both,  to  help  the  corn  along  during  the  latter  period  o 
its  growth. 

The  average  relative  weights  of  corn  and  stover  from  eighteen  fields  of  this  variety 
of  corn  (white-capped)  has  been  determined  and  found  to  be  57  pounds  of  stover  to 
each  bushel  (70  pounds),  that  is  to  say,  100  pounds  of  corn  in  the  shock  contains  55 
pounds  of  corn  and  45  pounds  of  stover. 

Analyses  and  valuations  of  fertilizers  and  farm  products,  L.  L. 

Van  Slyke  (New  York  State  Sta.  Report  for  1891,  pp.  404-455). — This 
includes  an  explanation  of  the  chemical  terms  used  in  fertilizer  analy- 
sis; notes  on  the  commercial  valuation  of  fertilizers;  compiled  analyses, 
with  valuations,  of  various  fertilizing  materials  and  farm  products ; and 
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tabulated  analyses  of  224  commercial  fertilizers  inspected  under  tlie 
provisions  of  tlie  State  fertilizer  control. 

For  convenience,  as  a present  and  future  reference,  it  is  considered  desirable  to 
present  a rather  full  compilation  of  the  analyses  of  various  commercial  fertilizing 
materials  and  of  various  farm  products,  giving  their  fertilizing  constituents  and 
valuation. 

There  are  many  other  farm  products  which  it  would  be  desirable  to  present  in  these 
tables,  but  their  omission  is  rendered  necessary  by  the  fact  that  there  have  as  yet  been 
no  complete  analyses  of  their  fertilizing  constituents.  This  station  proposes  in  the 
near  future  to  make  such  analyses  as  will  till  up  many  of  these  gaps.  The  analyses 
presented  have  been  compiled  from  every  accessible  reliable  source,  such  as  the 
reports  of  various  experiment  stations,  standard  works  upon  agriculture,  and  espe- 
cially Konig’s  invaluable  compilation. 

Fertilizer  inspection  in  Rhode  Island,  H.  J.  Wheeler  and  B.  L. 
Hartwell  ( Rhode  Island  Sta.  Bui.  No.  16,  May , 1892,  pp.  15). — Tins  in- 
cludes the  text  of  the  State  fertilizer  law,  with  comments  $ the  trade 
values  of  fertilizing  ingredients  in  crude  stock,  with  notes  on  valuation  j 
and  tabulated  analyses  of  24  samples  of  fertilizing  materials,  including 
compound  fertilizers,  ground  bone,  and  wood  ashes. 

The  principal  provisions  of  the  fertilizer  law  passed  in  January,  1892, 
are  as  follows : 

All  manorial  substances  sold  within  the  State  for  $10  or  more  per  ton,  including 
agricultural  chemicals,  fertilizer  stock,  wood  ashes,  bone,  commercial  fertilizers,  etc., 
must  be  accompanied  by  a guaranty  [setting  forth  the  weight  of  material  in  each 
package],  the  percentage  of  nitrogen,  of  actual  potash  (K30)  soluble  in  distilled 
water,  and  of  soluble,  reverted,  and  insoluble  phosphoric  acid. 

Each  manufacturer  or  importer  must  send  a guaranty  of  each  brand  sold  by  him, 
together  with  the  names  and  addresses  of  his  agents  in  this  State,  to  the  chemist  of 
the  Rhode  Island  Station  at  Kingston. 

Analysis  fees  must  be  paid  on  or  before  April  1 in  each  year  to  the  general  treas- 
urer, Providence,  Rhode  Island.  * * * The  amount  of  the  fee  is  $6  for  each 

fertilizing  ingredient  contained  or  claimed  to  exist  in  said  material.  * * * If 

the  manufacturer  or  importer  has  paid  this  fee  the  dealer  is  no  longer  liable  for  the 
payment  of  the  same. 

Parties  using  leather  in  any  form  as  a component  of  a fertilizer  are  obliged  to 
state  the  fact  on  the  label  by  which  it  shall  be  accompanied. 

[The  inspection  is  under  the  supervision  of  the  State  board  of  agriculture,  tlie 
chemist  of  the  Rhode  Island  Station  being  authorized,  either  in  person  or  by  deputy, 
to  collect  and  analyze  the  various  fertilizers  offered  for  sale  in  the  State,  and  the 
director  of  the  station  to  publish  the  analyses,  together  with  the  commercial  value 
per  ton.] 

For  all  the  purposes  of  this  act  fertilizers  shall  be  considered  as  distinct  brands 
when  differing  either  in  guarantied  composition,  trade-mark,  or  name,  or  in  any  other 
characteristic  method  of  marking  of  whatever  nature. 

It  is  made  the  duty  of  the  secretary  of  the  State  board  of  agriculture  to  prosecute 
every  person  violating  the  provisions  of  the  law  [the  penalty  being  for  the  first 
offense  $50  and  for  each  subsequent  offense  $100],  but  there  shall  be  no  prosecution 
in  relation  to  the  quality  of  the  fertilizer  if  the  same  shall  be  found  to  be  substan- 
tially equivalent  to  the  guarantied  statement  made  by  the  manufacturer. 

Analyses  of  commercial  fertilizers,  1892,  H.  J.  Wheeler  and 
B.  L.  Hartwell  ( Rhode  Island  Sta.  Bui.  No.  17,  June,  1892 , pp.  7). — 
Tabulated  analyses  of  18  samples  of  commercial  fertilizers. 
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Commercial  fertilizers,  M.  A.  Scovell  {Kentucky  Sta.  But.  No.  41, 
July,  1892,  x^p.  23). — A popular  discussion  of  tlie  nature,  use,  and  sources 
of  fertilizers  is  given,  together  with  analyses  and  valuation  of  79  brands 
of  fertilizers  inspected  during  1892. 

Inspection  of  fertilizers  in  Michigan,  It.  C.  Kedzie  ( Michigan  Sta. 
Bui.  Wo.  86,  July , 1892,  pp.  11). — Notes  on  valuation,  text  of  the  State 
fertilizer  law,  and  analyses  of  47  samples  of  commercial  fertilizers. 

Analyses  of  commercial  fertilizers  {South  Carolina  Sta.  But.  No.  6, 
n.  ser.,  July,  1892,  pp.  13). — Trade  values  of  fertilizing  ingredients  for 
the  season  of  1891-’92,  and  analyses  of  243  samples  of  commercial  fer- 
tilizers. 

Manures  and  some  principles  in  farm-manuring,  G.  L.  Teller 

{Arlmnsas  Sta.  Bui.  No.  19,  May,  1892 , pp.  55). — A bulletin  of  popular 
iitJ&Ration  for  the  use  of  the  farmers  of  Arkansas.  The  subjects  dis- 
cussed are,  the  chemical  elements  which  enter  into  plant  growth,  geol- 
ogy and  agriculture,  classification  of  soils,  humus,  living  organisms  of 
the  soil,  soil  water,  the  purpose  of  manures,  nitrogen,  phosphoric  acid, 
potash,  lime,  ashes,  bone,  barnyard  manures,  composts,  and  commercial 
valuation  of  manures. 

FIELD  CHOPS. 

A.  C.  True,  Editor. 

Grasses  and  forage  plants  for  Mississippi,  S.  M.  Tracy  {Missis- 
sippi Sta.  Bui.  No.  20,  February,  1892, pp.  17). — Notes  on  the  culture  and 
uses  of  the  following  species  of  grasses  and  forage  plants  which  have 
been  successfully  grown  in  experimental  tests  at  the  station : Eedtop 
{Agrostis  vulgaris),  Australian  blue  grass  (Andropogon  erianthoides ), 
smooth  brome  {Bromus  inermis),  rescue  grass  {Bromus  unioloides), 
Indjjtn  beard  grass  {Chrysopogon  serrulatus),  Bermuda  grass  {Cynodon 
d^mjlon),  orchard  grass  (Dactylis  glomerata ),  terrell  grass  {Flymus 
virginicus ),  teosinte  {Euchlama  luxurians),  the  rye  grasses  {Folium  spp.), 
Munro  grass  {Panicum  agrostoides),  spreading  panic  {Panicum  prolif- 
er um),  crab  grass  {Panicum  sanguinale ),  water  grass  {Paspalum  dili- 
tatum),  carpet  grass  {Paspalum  platycaule),  timothy  {Phleum  pratense), 
Texas  blue  grass  (Poa  arachnifera),  Kentucky  blue  grass  {Poa  praten- 
sis),  Johnson  grass  ( Sorghum  halepcnse ),  sorghums  {Sorghum  vulgare, 
vars,),  beggar  weed  {Desmodium  molle),  cowpeas  {Dolichos  sinensis), 
winter  vetch  {Latliyrus  liirsutus),  Japan  clover  (Fespedeza  striata), 
, burr  clover  {Medicago  maculata),  alfalfa  {Medicago  saliva),  melilofus  {Mel- 
ilotus  alba),  Mexican  clover  {Bichardsonia  scabra),  scarlet  clover  {Tri- 
folium incarnatum),  red  clover  {Tr  if olium  pratense). 

When  the  Agricultural  College  of  Mississippi  was  organized  in  1880,  one  of  the 
first  lines  of  work  undertaken  was  the  cultivation  of  grasses  and  forage  plants,  both 
for  the  production  of  hay  as  a part  of  good  farming  and  for  the  restoration  of  the 
worn-out  and  exhausted  clay  hills  which  then  formed  a large  part  of  the  college 
farm.  When  the  experiment  station  was  established  in  1888,  one  of  the  first  orders 
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passed  by  the  board  of  trustees  was  for  an  investigation  of  the  comparative  values 
of  different  plants  for  the  double  purpose  of  providing  hay  and  pasture  and  for 
improving  the  condition  of  the  soil. 

As  cotton  is  now  the  principal  crop  grown  in  the  State  and  will  doubtless  continue 
to  be  so  for  many  years  to  come,  the  effect  which  a forage  crop  has  on  the  soil  has 
received  fully  as  much  attention  as  has  the  value  of  hay  or  pasture  which  may  be 
secured.  The  part  of  the  plant  which  is  above  the  soil  is  needed  as  food  for  stock, 
but  in  many  cases  that  part  below  the  surface  of  the  ground  is  of  still  greater  value 
as  food  for  future  crops.  * * * 

Acting  upon  these  ideas,  we  have  procured  seed  of  more  than  three  hundred  species, 
many  of  them  being  from  northern  India,  Australia,  Russia,  and  other  foreign 
countries.  We  also  secured  seeds  of  a number  of  species  from  the  arid  regions  in 
the  Southwest,  and  have  taken  special  pains  to  secure  seed  of  such  native  species  as 
seem  to  be  of  value.  Many  of  these  were  received  in  very  small  quantities,  and  we 
have  been  obliged  to  grow  two  or  three  crops  before  securing  enough  seed  for  field 
tests,  but  thirty-nine  kinds  have  been  planted  on  areas  of  from  1 to  30  acres  each, 
and  several  upon  much  larger  fields. 

With  so  many  species,  coming  as  they  did  from  all  parts  of  the  world,  it  was  not 
expected  that  all  or  even  many  of  them  would  prove  valuable  for  cultivation  under 
the  peculiar  climatic  and  soil  conditions  which  exist  here,  where  the  growing  sea- 
son for  different  plants  extends  nearly  through  the  year,  and  where  protracted  sum- 
mer drouths  and  excessive  winter  rains  make  it  necessary  that  hay  and  pasture 
fields  should  be  able  to  resist  great  atmospheric  extremes.  A large  majority  of  the 
native  forage  plants  in  this  region  commence  their  growth  late  in  the  spring,  but  from 
about  the  first  of  April  to  December  the  pastures  are  abundant,  and  certain  kinds  of 
hay  may  be  cut  at  any  time  from  June  to  November.  The  great  desideratum  for  this 
region  is  a plant  which  will  make  a fair  crop  for  pasture  during  the  cool  and  rainy 
months  of  winter  and  one  which  will  leave  the  soil  in  a better  condition  at  the  close 
of  the  year.  * * * 

It  is  impossible  to  find  any  one  forage  plant  which  continues  an  active  growth 
through  the  year.  For  this  reason  a mixture  of  two  or  three  kinds  will  usually 
prove  to  be  better  than  will  either  one  when  planted  alone,  and  when  possible  one 
plant  in  the  mixture  should  belong  to  the  clover  family.  No  one,  two,  or  three 
varieties  will  succeed  best  in  all  parts  of  the  State,  and  the  choice  for  each  farm 
must  depend  on  local  conditions.  Most  of  the  true  grasses  are  affected  more  by 
moisture  than  by  other  differences  in  the  soil,  while  most  of  the  clovers  are  affected 
more  by  the  amount  of  lime.  For  general  cultivation  we  regard  Bermuda,  lespedeza, 
melilotus,  red  clover,  and  Johnson  grass  as  the  five  best  species  for  this  State,  and 
value  them  in  the  order  in  which  they  are  named.  For  hay  alone,  Bermuda,  lespedeza, 
and  Johnson  grasses  are  the  best,  while  for  pasture  we  have  found  nothing  better 
than  Bermuda  grass,  orchard  grass,  and  burr  clover  for  the  lighter  and  more  sandy 
soils  of  the  pine  woods  region.  Where  a fertilizing  crop  is  wanted  for  immediate  effect 
there  is  nothing  equal  to  the  cowpea,  and  when  the  land  is  to  remain  without  cul- 
tivation for  a year  or  more  melilotus,  red  clover,  or  lespedeza  is  the  best  crop  that 
can  be  sown.  If  the  land  contains  an  excess  of  lime  melilotus  is  to  be  preferred, 
but  if  deficient  in  lime  and  somewhat  barren  lespedeza  is  the  better  crop.  On  lime 
soils  that  are  in  fair  condition  red  clover  will  give  excellent  results  as  a fertilizer, 
and  will  also  give  two  crops  of  hay,  which  will  be  of  more  value  than  that  from  mel- 
ilotus or  lesjmdeza. 

There  are  about  two  hundred  species  of  grasses  which  are  native  to  this  State 
and  probably,  one  half  the  number  can  be  found  on  every  farm.  Many  of  these  are 
of  great  local  value  and  their  growth  should  be  encouraged  wherever  they  promise 
to  be  permanent. 

* 

G-rasses  of  Tennessee,  part  i,  F.  Lamson-Scribner  \ Tennessee 
iSta.  Bui.  vol.  v , No.  2,  April,  1892 , pp.  29-119,  figs.  75). — The  author 
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divides  his  work,  which  is  intended  to  be  preliminary  to  a more 
detailed  report,  with  descriptions  and  as  far  as  possible  illustrations 
of  all  the  grasses  of  the  State,  into  four  sections.  Section  1 is  an  alpha- 
betical list  of  the  native  and  cultivated  grasses  found  within  the  State. 
There  are  mentioned  about  one  hundred  and  fifty  species  and  varieties, 
with  figures  illustrating  twenty-seven  of  the  more  important  ones. 
Under  each  species  is  given  a brief  sketch  of  its  habit,  character,  and 
economic  value.  In  addition  to  the  botanical  names  there  are  given 
over  six  hundred  common  names,  with  the  botanical  equivalent  of  each. 
Section  2,  by  means  of  45  figures,  fully  illustrates  all  the  terms  used 
in  the  technical  description  of  grasses,  and  often  the  figures  serve  to 
illustrate  the  species  they  represent.  The  advantage  of  this  as  com- 
pared with  the  ordinary  glossary  will  be  readily  seen.  Section  3 gives 
in  detail  the-  characters  of  the  Graminese  and  a key  for  the  determina- 
tion of  the  various  genera.  Section  4 contains  a list  of  the  works  in 
whole  or  part  devoted  to  grasses,  which  may  be  found  at  the  station. 

Experiments  with  potatoes,  1891  (New  York  State  Sta.  Report  for 
1891 , pp.  480-487 ). — Descriptive  notes  and  tabulated  data  for  33  of 
the  newer  varieties  of  potatoes,  and  an  account  of  spraying  experi- 
ments with  Bordeaux  mixture  and  an  ammoniacal  solution  of  copper  for 
potato  blight.  Both  fungicides  were  effective,  but  the  best  results 
were  obtained  with  the  Bordeaux  mixture. 

Sorghum,  W.  P.  Wheeler  (New  York  State  Sta%  Report  for  1891 , pp. 
208-21£f^ Sixteen  varieties  of  sorghum  are  reported  upon,  10  of  which 
^^f^^'own  from  seed  selected  from  individual  canes  in  1890,  and  4 
Withers  from  seed  received  from  the  U.  S.  Department  of  Agriculture. 
Data  are  tabulated  for  these  16  varieties  and  for  the  analyses  of 
the  juice.  In  1890  sorghum  grown  on  land  top-dressed  with  carbonate 
of  lime  averaged  a higher  percentage  of  sugar  than  that  from  land  un- 
treated. To  test  this  further,  in  1891  2 plats,  A and  C,  received  an 
application  of  crude  precipitated  carbonate  of  lime  at  the  rate  of  6,000 
pounds  per  acre,  and  two  others,  B and  D,  were  left  untreated. 

No  differences  of  any  consequence  in  yield  or  maturity  were  noticed.  * * * Tlie 

average  of  all  the  determinations  from  plats  A and  C was,  specific  gravity  of  juice 
1.0593  and  cane  sugar  9.36,  and  from  plats  B and  D,  specific  gravity  1.0592  and  cane 
sugar  9.39.  From  these  results  it  is  quite  plain  that  for  this  season  at  least  there 
was  no  advantage  in  favor  of  an  application  of  lime. 

Field  and  plat  experiments,  O.  O.  Flagg  and  J.  D.  Towar  (Rhode 
Island  Sta.  Report  for  1891 , part  //,  pp.  22-35). 

Synopsis. — The  experiments  reported  were  in  the  following  lines : (1)  A comparison 
of  winter  and  spring  applications  of  ashes  to  newly  seeded  meadows;  (2)  rye 
following  a two-years’  fertilizer  experiment  with  corn;  (3)  fertilizer,  variety, 
and  cultural  experiments  with  oats,  and  experiments  with  the  Jensen  hot  water 
treatment  for  smut  of  oats;  (4)  variety  tests  with  barley,  wheat,  sorghum,  sugar 
beets,  flax,  hemp,  pearl  millet,  Jerusalem  corn,  and  Kansas  King  corn;  and  (5) 
fertilizer  and  variety  tests  with  corn. 

Winter  and  spring  applications  of  ashes  to  a newly  seeded  meadow)  (p. 
22). — On  one  third  of  an  acre  of  an  old  sheep  pasture  seeded  to  a mixture 
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of  timothy  and  redtop  in  1890,  one  half  ton  of  Canada  ashes  was  applied 
on  tlie  snow  January  6.  On  a parallel  plat  of  the  same  dimensions  an 
equal  quantity  of  the  same  ashes  was  applied  April  10.  The  yields  of 
hay  were  as  follows:  Winter  application  1,906  pounds,  spring  applica- 
tion 1,497  pounds — a gain  of  409  pounds,  or  27  per  cent  in  favor  of  the 
winter  application. 

j Rye  following  a tivo-y  ear  s’  fertilizer  experiment  with  corn  (pp.  22-24). — 
The  results  are  tabulated  of  growing  rye  on  24  plats  which  in  experi- 
ments with  corn  in  1889  and  1890  had  received  boneblack,  muriate 
of  potash,  sulphate  of  ammonia,  and  seaweed,  either  singly  or  com- 
bined. These  results  indicated  that  the  more  soluble  forms  of  fertilizer 
had  been  almost  completely  exhausted;  that  bone  was  more  lasting 
than  boneblack ; and  that  a combination  of  nitrogen,  potash,  and  stable 
manure  was  better  for  rye  than  stable  manure  and  phosphoric  acid. 

Fertilizer , cultural , and  variety  experiments  with  oats , and  the  Jensen 
hot  water  treatment  for  smut  of  oats  (pp.  24-27, 30,  31). — Nine  plats,  used 
in  1890  for  experiments  with  Earle’s  Horsefoot  guano  and  mixed 
minerals  on  oats,  were  manured  with  seaweed  (applied  part  in  Septem- 
ber and  part  in  the  winter  and  spring)  at  the  rate  of  about  9 cords  per 
acre,  and  were  again  seeded  to  oats,  one  half  in  drills  and  the  other  half 
broadcast.  The  tabulated  results  show  no  benefit  from  the  fertilizers 
applied  in  1890  and  indicate  a loss  from  exposure  of  the  seaweed 
applied  in  September.  Very  little  difference  in  results  was  observed 
between  the  drilled  and  broadcasted  plats. 

Tabulated  data  are  given  for  tests  of  27  varieties  of  oats,  the  majority 
of  which  were  grown  from  seed  donated  by  the  Ontario  Agricultural 
College. 

Two-ounce  lots  of  6 varieties  of  oats  were  treated  before  sowing  for 
five  minutes  with  water  at  133°-135°  F.,  duplicate  lots  being  left  un- 
treated. “The  treated  oats  showed  a gain  in  yield  of  grain  of  8.18 
bushels  per  acre,  or  14.7  per  cent;  and  a gain  of  260  pounds  of  straw,  or 
8.6  per  cent.”  The  treated  plats  were  practically  free  from  smut,  while 
the  untreated  oats  contained  from  3 to  4 per  cent  of  smutted  heads. 

Variety  tests  of  various  field  crops  (pp.  27-30). — Tabulated  data  for 
tests  of  14  varieties  of  oats  and  10  of  wheat,  and  brief  notes  on  exxrnri- 
ments  with  sorghum,  sugar  beets,  flax,  hemp,  pearl  millet,  Jerusalem 
corn,  and  Kansas  King  corn. 

Fertilizer  and  variety  tests  of  corn  (pp.  31-35). — Six  fourth-acre  plats 
of  light,  sandy  loam  were  fertilized  with  barnyard  manure,  a compound 
fertilizer,  and  mixtures  of  dissolved  boneblack  or  ground  bone  with 
nitrate  of  soda  and  muriate  of  potash.  The  results  are  given  in  a table. 
The  yields  per  acre  of  2 varieties  of  corn  are  also  tabulated. 

Cooperative  com  tests,  D.  O.  Nourse  ( Virginia  Sta.  Bui.  No.  16, 
May,  1892,  pp.  11). — This  is  a brief  report  on  experiments  outlined  by 
the  late  H.  M.  Magruder  and  carried  out  by  thirteen  farmers  in  differ- 
ent parts  of  the  State.  The  details  reported  are  incomplete  and  the 
results  are  inconclusive. 
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A.  C.  True,  Editor. 

Methods  of  keeping  sweet  potatoes,  J.  F.  Duggar  ( South  Caro- 
lina Sta.  Bui.  No.  5 , July , 1892,  pp.  8). — Notes  and  tabulated  data  on 
an  experiment  in  keeping  small  quantities  of  sweet  potatoes  in  barrels 
containing  various  packing  materials.  Sweet  potatoes  of  the  Carolina 
Yam  variety,  dug  October  26-28,  in  dry  weather,  were  packed  in  lime 
barrels  October  30  and  31  and  examined  January  15  and  16.  The 
packing  materials  used  were  sand,  cotton  seed,  cotton  hulls,  damaged 
lint  cotton,  wheat  bran,  newspapers,  and  hay.  The  best  results  were 
obtained  with  dry  sand  and  cotton  hulls.  u Wrapping  each  potato 
with  paper  induced  rapid  decay,’7  but  “a  double  lining  of  paper  next 
the  barrel  was  fairly  effective  in  keeping  out  cold  and  preventing  rot. 
* # # In  this  test  there  was  no  great  difference  in  the  keeping 

qualities  of  large  and  small  potatoes.” 

Analyses  of  fruit  trees,  P.  Collier  (New  York  State  Sta.  Report  for 
1891 , pp.  162-173). — An  investigation  has  been  commenced  at  the  sta- 
tion with  the  following  varieties  of  nursery  stock,  to  determine  the 
kinds  and  amounts  of  mineral  ingredients  removed  by  them  from  the 
soil : 3 varieties  of  apples,  4 of  cherries,  8 of  peaches,  8 of  pears,  4 of 
plums,  2 of  crab  apples,  2 of  quinces,  and  1 of  grapes. 

The  trees  were  contributed  for  the  purpose  by  several  of  the  leading  nurserymen 
of  Geneva  from  their  stock  and  were  taken  up  early  in  the  spring-  before  the  buds 
were  well  developed.  The  roots  were  as  carefully  cleaned  of  adhering  earth  as  was 
possible,  and  after  weighing  the  trees  were  allowed  to  become  air-dry,  when  they 
were  again  weighed.  Each  tree  was  then  divided  into  roots,  trunk,  and  branches, 
which  were  separately  weighed,  and  after  cutting  up  were  placed  in  glass  jars  to 
await  analysis.  Each  sample  was  burned  at  a low  red  heat  and  the  ash  weighed 
and  preserved  for  analysis. 

The  results  are  tabulated  as  far  as  secured  and  include  the  weight 
of  parts  and  percentage  of  dry  matter  and  ash  for  all  of  the  varieties, 
and  ash  analyses  of  the  branches,  trunks,  and  roots  of  3 varieties  of 
apples,  4 of  cherries,  and  3 of  pears.  The  calculated  amounts  of  min- 
eral ingredients  removed  by  these  trees  from  the  soil  are  compared 
with  those  removed  by  different  cereals. 

The  average  weight  of  green  trees  was  924  grams.  With  rows  4 feet  apart  and  trees 
1 foot  apart  in  the  row,  there  would  be  on  an  acre  10,890  trees  weighing  22,183  pounds 
or  11  tons.  The  average  of  the  31  trees  gives  1.81  per  cent  of  ash  in  the  green  tree, 
therefore  there  would  be  399.3  pounds  of  ash  removed  by  an  average  acre  of  nursery 
stock. 

Quantitative  analyses  have  been  made  of  the  ash  of  3 apple  trees,  4 cherry  trees, 
and  3 pear  trees,  and  the  average  of  these  10,  which  do  not  widely  differ  in  compo- 
sition, shows  that  upon  an  average  there  is  taken  from  the  soil  in  11  tons  of  nursery 
stock  the  following  mineral  constituents,  each  having  been  determined,  except  the 
carbonic  acid  of  the  ash. 
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Pounds  of  mineral  matter  removed  by  11  tons  of  nursery  stoclc. 

Pounds. 


Silicic  acid 50.  6 

Phosphoric  acid 21. 4 

Sulphuric  acid 14.  3 

Chloriue 1.3 

Carbonic  acid 94.9 

Ferric  oxide 6. 1 

Lime 138.  6 

Magnesia 23.  7 

Soda 21.  3 

Potash 27. 1 


Total 399.3 


It  is  proposed  to  compare  the  ash  analyses  and  to  make  analyses  of 
the  fruit  of  each  variety  another  season. 

Experiments  with  small  fruits  and  vegetables,  1891  (New  York 
State  Sta.  Report  for  1891 , pp.  456-490). — A report  on  tests  of  varieties 
and  experiments  with  fertilizers  and  with  fungicides. 

Small  fruits  (pp.  458-474). — A reprint  of  Bulletin  No.  36  (new  series) 
of  the  station  (E.  S.  R.,  vol.  m,  p.  313). 

Vegetables. — Descriptive  notes  and  tabulated  data  for  13  varieties  of 
beans,  11  of  onions,  16  of  peas,  and  15  of  tomatoes.  Brief  accounts  are 
also  given  of  experiments  with  fertilizers  on  beans  and  onions.  Nitrate 
of  soda  on  onions  jiroduced  a rank  growth  of  tops,  but  did  not  increase 
the  merchantable  yield  of  bulbs. 

Tests  of  varieties  of  orchard  fruits  and  grapes,  1891,  Gr.  W. 

Churchill  (New  York  State  Sta.  Report  for  1891,  pp.  491-498). — Brief 
accounts  of  experiments  in  progress  with  apples,  peaches,  plums,  and 
apricots,  and  descriptive  notes  on  48  of  the  newer  varieties  of  grapes. 

Horticultural  work  at  Rhode  Island  Station,  L.  F.  Kinney 
( Rhode  Island  Sta.  Report  for  1891,  pp.  87 , 88). — A brief  outline  report 
on  work  in  horticulture  at  the  station  in  1891. 


ENTOMOLOGY. 

Wheat  insects,  E.  W.  Doran  (Maryland  Sta.  Bui.  No.  16,  March, 
1892,  pp.  437-449,  figs.  6). — Accounts  are  given  of  the  Angoumois  grain 
moth  (Gelechia  cerealella),  red  grain  beetle  (Silvanus  cassice ),  lesser 
grain  beetle  (Silvanus  surinamensis),  and  black  weevil  (Calandra  oryzce), 
with  suggestions  regarding  remedies.  Experiments  by  the  author  in 
heating  grain  infested  with  the  Angoumois  grain  moth  to  temperatures 
of  from  120°  to  160°  F.  for  periods  of  from  two  and  one  half  minutes 
to  two  hours,  gave  negative  results.  The  fumes  of  bisulphide  of  car- 
bon and  of  naphthaline  were  successfully  used  for  the  repression  of 
this  insect.  In  a bin  of  wheat  middlings  infested  with  the  red  grain 
beetle  it  was  found  that  where  these  insects  were  most  numerous  the 
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temperature  of  the  middlings  was  materially  increased,  a phenomenon 
observed  in  three  other  recorded  instances  referred  to  in  this  article. 

Insects  injurious  to  the  cabbage,  H.  E.  Weed  (Mississippi  Sta. 
Bui . Wo.  21 , June  1892,  p.  16,  jigs.  18). — Illustrated  descriptions  of  the 
following  insects,  with  accounts  of  their  natural  enemies  and  sugges- 
tions as  to  remedies : Imported  cabbage  worm  (Pieris  rupee),  Southern 
cabbage  butterfly  (Pieris  protodice),  large  cabbage  butterfly  (Pieris 
monuste,)  cabbage  plusia  (Plusia  hrassicce ),  zebra  cabbage  worm  (Mam- 
estra  picta ),  cabbage  evergestis  (Evergcstis  rimosalis),  cabbage  plutella 
(Plutella  crucifer  arum),  cutworms,  cabbage  aphis  (Aphis  hrassicce ),  har- 
lequin cabbage  bug  (Murgantia  histrionica),  cabbage  maggot  (Anthomyia 
hrassicce),  and  many-striped  flea  beetle  (Phyllotreta  vittata). 

Woolly  aphis  of  the  apple,  F.  H.  Hillman  (Wevada  Sta.  Bui.  Wo. 
17,  July,  1892 , pp.  8,  figs.  8). — A popular  account  of  the  woolly  aphis  of 
the  apple  (Schizoneura  lanigera),  and  of  its  insect  enemies,  with  sug- 
gestions regarding  remedies. 

Wire  worms,  J.  O’B.  Scobey  ( Washington  Sta.  Bui.  Wo.  4,  May,  1892, 
pp.  75-80 , figs.  3). — A popular  account  of  Melanotus  communis  and 
Agrotis  mancus,  which  infested  wheat  fields  in  Garfield  County,  Wash- 
ington, in  the  spring  of  1892. 

Apiculturai  division  of  Rhode  Island  Station,  S.  Cushman 
(Rhode  Island  Sta . Report  for  1891 , p.  94). — A brief  report  of  the  work 
of  this  division. 

FOODS— ANIMAL  PRODUCTION. 


E.  W.  Allen,  Editor. 

Cattle-feeding,  W.  II.  Newman  (Alabama  Canebrake  Sta.  Bui.  Wo. 
15,  July,  1892 , pp.  7). 

Synopsis. — A comparison  of  fattening  two  steers  and  two  old  work  oxen  on  cotton 
seed,  cotton-seed  meal,  hulls,  and  hay.  The  oxen  were  fed  at  a financial  loss, 
but  there  was  a profit  with  the  steers. 

A trial  is  reported  which  was  made  to  compare  the  financial  results 
of  fattening  steers  and  turned-off  oxen.  The  animals  used  consisted 
of  two  work  oxen,  about  eighteen  years  old,  and  in  poor  condition, 
which  were  bought  at  1.5  cents  per  pound ; and  two  steers,  about  two 
and  one  half  years  old,  in  fair  condition,  bought  at  2 cents  per  pound. 
These  animals  were  ted  in  four  periods  of  three  weeks  each  from  Feb- 
ruary 23  to  May  17.  The  rations  fed  consisted  of  cotton  seed  meal  and 
cotton  hulls,  to  which  cotton  seed  and  hay  were  added  in  one  period. 
The  amounts  of  food  eaten  and  the  fluctuations  in  the  live  weight  of  the 
animals  are  tabulated.  The  hulls  were  valued  at  $5,  the  hay  at  $10, 
and  the  cotten-seed  meal  at  $20.90  per  ton,  and  the  cotton  seed  at  20 
cents  per  bushel.  The  two  oxen  gained  202  pounds  and  the  two  steers 
470  pounds  during  the  trial.  The  former  Avere  valued  at  If  cents  per 
pound  and  the  latter  at  3 cents  per  pound,  On  this  basis  there  was  a 
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loss  of  $8.08  in  feeding  the  oxen  and  a profit  of  $11.36  in  fattening  the 
steers.  No  account  is  made  of  the  labor  in  feeding  or  the  value  of  the 
manure  obtained. 

Investigations  of  the  several  breeds  of  dairy  cattle,  P.  Col- 
lier (New  Yorlc  State  Sta.  Report  for  1891 , pp.  28-162 , figs.  4). — 
This  is  a summary  of  an  investigation  with  Holstein,  Ayrshire,  Jer- 
sey, American  Holderness,  Guernsey,  and  Devon  breeds  of  cows, 
which  has  been  in  progress  at  the  station  since  April,  1889.  Previous 
accounts  of  the  progress  of  this  investigation  will  be  found  in  Bulletins 
Nos.  18,  21,  and  34,  and  the  Annual  Report  of  the  station  for  1890  (E.  S. 
B.,  vol.  i,  p.  269;  n,  p.  243;  hi,  pp.  311,  401).  Over  100  pages  of  tab- 
ulated data  are  given,  including  statements  of  the  food  and  food  in- 
gredients eaten  by  each  cow,  both  total  amounts  and  amounts  each 
month  of  lactation;  analyses  of  the  feeding  stuffs  used;  yield  of  milk 
and  of  solids,  fat,  casein,  milk  sugar,  and  ash  in  each  month  of  lacta- 
tion, both  percentage  and  total  amounts ; the  average  figures  for  each 
breed  of  cows,  illustrated  by  diagrams;  cost  of  rations;  the  relation  of 
yield  and  composition  of  milk  to  certain  food  constituents;  yield  and 
composition  of  morning’s  and  night’s  milkings;  results  of  microscopic 
examination  of  milk  of  different  breeds  and  from  fractional  milkings; 
and  the  average  composition  of  milk  of  the  different  breeds  studied. 

The  observations  on  the  secretion  of  milk  extend  through  one  period 
of  lactation  in  the  case  of  every  animal,  observations  in  the  earlier  part 
of  the  investigation  having  been  coufined  to  the  food  consumed,  fiuc- 
tuations  in  live  weight,  etc. 

There  were  fifteen  cows,  four  Ayrshires,  two  Guernseys,  two  Devons, 
three  Jerseys,  two  American  Holdernesses,  and  two  Holsteins,  all  in 
their  first  period  of  lactation.  The  food  of  the  animals  consisted  of 
hay,  with  either  corn  silage,  roots,  or  green  fodder  (corn  fodder,  red 
clover,  vetch  and  oats,  oats  and  peas,  alfalfa,  and  sorghum),  and  various 
grain  mixtures.  The  following  remarks  are  based  on  summaries  of  the 
data  given: 

A table  showing  the  relative  cost  of  milk  and  butter  production  in 
the  case  of  individual  cows  and  of  breed  averages  makes  it  evident 
that  while  there  are  some  exceptional  cases  within  breeds,  “ as  a rule 
the  Guernseys  and  Jerseys  are  noticeable  for  their  low  cost  in  butter 
production,  while  the  Holstein- Friesians,  Ayrshires,  and  Guernseys 
are  characterized  by  their  relatively  low  cost  of  milk  production.  The 
Devons  and  American  Holdernesses  stand  more  nearly  midway  between 
these  other  breeds.  The  dairyman  needs,  therefore,  to  select  the  breed 
best  suited  to  his  purpose,  and  also  to  thoroughly  test  the  relative 
value  of  the  in  dividuals  in  his  herd,  of  whatever  breed  or  grade.  These 
two  points  may  be  regarded  as  of  prime  importance.” 

Relation  of  food  constituents  to  milk  constituents  (pp.  112-120). — Be- 
garding  the  relation  between  certain  constituents  in  the  food  eaten  and 
in  the  milk  produced,  it  is  shown  from  a summary  for  all  the  cows,  in 
most  cases  during  the  entire  period  of  lactation— 
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That  27.5  per  cent  of  the  albuminoids  of  the  food  were  utilized  in  milk  production, 
while  in  a previous  experiment  with  five  cows  it  was  found  that  the  casein  of  the 
milk  produced  by  them  was  equal  to  26.5  per  cent  of  the  albuminoids  present  in  the 
food  consumed,  by  them. 

The  excess  of  albuminoids  consumed  over  and  above  the  casein  found  in  the  milk 
was  almost  exactly  double  (198  per  cent)  the  amount  of  fat  produced  in  the  milk; 
also  the  crude  fat  (ether  extract)  present  in  the  food  was  17  per  cent  greater  than 
the  fat  present  in  the  milk. 

It  is  obviously  of  very  great  practical  importance  to  determine  if  possible  the 
source  of  the  fat  present  in  the  milk,  and  the  data  already  presented  are  valuable  as 
throwing  some  light  upon  this  as  yet  unsettled  problem. 

Dr.  Foster,  the  eminent  physiologist  of  Cambridge,  England,  in  the  latest  edition 
of  his  Physiology,  says,  on  page  785,  that  “the  quantity  of  fat  present  in  milk  is 
largely  and  directly  increased  by  proteid,  but  not  increased — on  the  contrary  dimin- 
ished— by  fatty  food ;”  and  he  quotes  approvingly  that  “Liebig  showed  that  the 
butter  (fat?)  present  in  the  milk  of  a cow  was  much  greater  than  could  be  accounted 
for  by  the  scanty  fat  present  in  the  grass  or  other  fodder  she  consumed.” 

Now  Ave  have  shown  that  the  average  of  thirteen  cows  gave  a consumption  of  62.3 
pounds  of  albuminoids  and  of  26.4  pounds  of  crude  fat,  Avith  a production  in  the 
milk  of  19.6  pounds  of  fat,  during  the  month  of  August;  while  in  September  they 
consumed  upon  an  average  78.9  pounds  of  albuminoids  and  22.3  pounds  of  crude  fat, 
with  a production  of  but  17.3  pounds  of  milk  fat;  or  a decrease  of  15.5  per  cent  in 
the  fats  consumed  resulted  in  a decreased  production  of  milk  fat  amounting  to  11.7 
per  cent — results  diametrically  opposed  at  every  point  to  the  statement  of  Dr.  Foster 
aboA'e  quoted.  And  again,  in  July,  the  albuminoids  fed  Avere  somewhat  less  than  in 
June  (6.3  jjer  cent),  while  the  amount  of  fat  in  the  food  was  14.9  per  cent  less  in 
July  than  in  June;  but  the  decrease  of  albuminoids  did  not  decrease  the  production 
of  fat  in  the  milk,  nor  did  the  decrease  of  fat  in  the  food  increase  the  fat  in  the  milk, 
since  in  July  it  was  within  0.5  per  cent  of  what  it  was  in  June. 

An  interesting  observation  was  made  on  the  effect  of  food  on  tbe  yield 
and  composition  of  milk  in  the  case  of  cows  well  advanced  in  milk.  By 
November,  1890,  all  but  seven  of  the  cows  had  gone  dry  or  were  so 
nearly  dry  that  they  were  withdrawn.  The  remaining  seven  were  con- 
tinued during  November  and  December,  all  being  in  the  last  stages  of 
the  milking  period.  In  the  month  of  December  the  amount  of  silage 
fed  was  increased  50  per  cent,  the  hay  diminished  a third,  and  cotton- 
seed meal  substituted  for  corn  meal,  thereby  increasing  the  albuminoids 
in  the  food  7.6  per  cent  and  the  crude  fat  8.4  per  cent  over  the  amounts 
fed  in  November.  The  nutritive  ratio  for  the  month  of  November  was 
1 :5.8  and  for  December  1 :5.2.  The  results  follow : 


Summary  for  November  and  December. 


Months  of 
period  of 
lactation. 

Albuminoids 
in  food. 

Fat  in  food. 

Milk  yield. 

Percentage  of 
fat  in  milk. 

Amount  of 
fat  in  milk. 

Nov. 

Dec. 

Nov. 

Dec. 

Nov. 

Dec- 

Nov. 

Dec. 

Nov. 

Dec. 

Lbs. 

Lbs. 

Its. 

Lbs. 

Lbs. 

Lbs. 

Per  ct. 

Per  ct. 

Lbs. 

Lbs. 

Holstein  . . . 

17tli  and  18th . 

85.3 

92.9 

27. 1 

29.8 

563.8 

540.3 

3. 11 

2.80 

17.5 

15.1 

Ayrshire.. . 

10th  and  lltli . 

62.6 

64.4 

19.3 

20.6 

410. 1 

434.9 

2.91 

2.  93 

11.9 

12.7 

Jersey  

15th  and  lOth . 

52.9 

58.6 

17.1 

19.0 

155.9 

164.3 

5. 87 

6.45 

9.2 

10.6 

Jersey  

15th  and  16th . 

66.3 

71.9 

21.2 

23.1 

340.7 

361.9 

6. 16 

6.  27 

21.0 

22.7 

Guernsey  .. 

12th  and  13th  . 

69.1 

75. 1 

22.1 

24. 1 

495.  5 

538.4 

5.  24 

5.21 

26.0 

28.1 

Devon 

9th  and  10th  . 

62.3 

65.3 

20.1 

21. 1 

311.9 

328.  8 

5.  31 

4.66 

16.6 

15.3 

Devon 

7 th  and  8 th. 

46.6 

49.0 

15.1 

16.1 

243.2 

291.  7 

6.31 

5.  51 

15.4 

16.1 
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It  will  be  seen  that  the  change  of  food  in  December  kept  uf>  the  yield 
of  milk  at  a time  when  it  might  be  expected  to  be  falling  off,  and  at  the 
same  time  increased  the  percentage  of  fat  in  the  majority  of  cases,  so 
that  in  every  instance  except  two  there  was  an  absolute  increase  in  the 
amount  of  fat  secreted  while  on  the  richer  ration. 

Regularity  of  milk  secretion  (pp.  121-123). 

During  four  days  two  Holsteins,  tliree  Jerseys,  two  Ayrshires,  one  Guernsey,  and 
one  American  Holderness  were  milked  regularly  at  intervals  of  twelve  hours  each, 
or  as  near  that  as  was  practicable,  the  exact  time  in  each  case  being  recorded.  There 
were  slight  differences  in  the  yield  per  hour,  but  not  uniform  for  either  animal,  and 
the  average  results  from  these  nine  cows  of  five  different  breeds  showed  that  the 
amount  by  weight  of  milk  secreted  from  5 p.  m.  to  5 a.  m.  was  the  same  as  that 
secreted  from  5 a.  m.  to  5 p.  m.  during  these  four  days  of  trial. 

The  average  amount  of  milk  secreted  per  hour  was  0.696  pound  dur- 
ing night  and  0.7  pound  during  the  day.  The  average  composition  of 
the  morning’s  and  night’s  milk  found  in  four  hundred  and  sixty-five 
analyses  of  each  was  as  follows : 


Percentage  composition  of  morning’s  and  evening’s  milk. 


Morning’s 

milk. 

Evening’s 

milk. 

86. 25 

86.  39 
13.  61 
4.22 

Total  solids  

13.75 

Tat 

4.  26 

Solids-not-fat . 

9. 49 

9.  35 

3.  61 

3.  55 

Milk  sugar  - - 

5. 14 

5. 11 

0.  737 

0.719 

Nitrogen 

0.  57 

0.  561 

Source  of  fat  in  milk  (pp.  124-129). — Bearing  upon  this  question,  the 
amounts  of  crude  fat  in  the  food  eaten  and  of  butter  fat  in  the  milk 
produced  have  been  compiled  for  each  of  the  fifteen  cows  on  trial  and 
for  each  month  of  lactation. 

The  aggregate  number  of  pounds  of  crude  fat  consumed  by  these  animals  was 
4,587.9,  and  the  aggregate  amount  of  milk  fat  produced  by  them  was  3,793.4  pounds, 
or  as  121  to  100.  If  we  allow  upon  an  average  17.4  per  cent  of  the  crude  fat  as 
impurity,  it  would  still  leave  fat  enough  in  the  food  to  account  for  all  recovered  in 
the  milk.  * * * During  the  earlier  months  the  production  of  fat  in  milk  is  con- 

siderably in  excess  of  even  the  crude  fat  of  the  food,  but  very  soon  the  amount  of 
crude  fat  eaten  and  the  amount  produced  become  equal,  and  by  a rather  steady 
increase  relatively  the  amount  of  crude  fat  consumed  becomes  at  later  months  of 
lactation  largely  in  excess  of  the  fat  produced  in  the  milk. 

It  would  appear,  therefore,  that  whether  or  not  the  fat  of  the  milk  is  wholly  or  in 
part  obtained  from  the  fat  in  the  food,  there  is  little  if  any  room  for  doubt  that 
ordinarily  the  food  contains  enough  fat  to  equal  that  produced  in  the  milk. 

Fractional  milking  (pp.  129-139). — To  observe  the  percentage  of  fat 
and  the  relative  number  and  size  of  fat  globules  in  milk  from  the  first 
and  last  portions  of  milking,  the  first  and  last  pints  milked  from  an 
American  Holderness  cow  at  tliree  different  dates  and  the  first  and  last 
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halves  of  the  milkings  from  a Guernsey,  two  Ayr  shires,  and  another  cow 
at  a single  milking  were  taken  for  examination,  together  with  the  mixed 
milk  from  the  whole  milking  in  each  case.  The  results  of  these  obser- 
vations are  tabulated.  The  first  pint  milked  contained  only  one  third  of 
a per  cent  of  fat,  while  the  last  pint  contained  6.85,  and  the  mixed  milk 
from  the  whole  milking  averaged  2.55  per  cent.  The  same  was  true  in 
case  of  the  first  half  of  the  milking  of  five  cows.  “ In  every  instance  the 
first  half  contained  only  one  third  to  one  half  the  fat  present  in  the  last 
half.  The  average  for  the  five  cows  was  4.21  per  cent  of  fat  in  the 
normal  milk,  2.52  per  cent  in  the  first  half,  and  5.89  per  cent  in  the  last 
half.”  Corresponding  with  the  higher  percentage  of  fat,  both  the  total 
number  of  globules  and  the  number  of  large  globules  were  greater  in 
the  last  half. 

In  another  trial  the  milk  of  five  cows  was  milked  in  successive  pints, 
each  pint  being  drawn  from  the  four  teats  in  approximately  equal 
quantities. 

By  the  aid  of  an  assistant  the  operation  of  milking  was  not  prolonged  over  two  or 
three  minutes  and  was  without  any  apparent  annoyance  to  the  cow. 

The  successive  pints  were  analyzed,  and  after  the  samples  were  taken  for  analysis 
the  remainders  were  mixed  thoroughly,  after  which  a sample  was  also  taken  for 
analysis. 

The  most  striking  points  brought  out  in  these  experiments  are  as  follows : 

(1)  The  steady  increase  in  the  number  of  fat  globules  in  a definite  volume  of  milk 
(0.0001  c.  mm.),  also  in  the  average  and  relative  size  of  these  globules. 

(2)  The  increase  in  the  number  of  the  larger  globules  in  the  later  pints  of  milk 
drawn,  and  as  a result 

(3)  The  steady  increase  in  the  percentage  of  fat  in  the  successive  portions  of  milk. 

* * * The  secretion  of  milk,  as  we  have  already  shown,  is  a regular  and  contin- 

uous process,  the  amount  of  milk  capable  of  being  drawn  from  the  udder  being 
exactly  proportional  to  the  length  of  time  allowed  for  its  secretion.  It  would  appear 
that  the  phenomena  which  are  shown  by  the  examination  of  these  fractional  milk- 
ings were  due  merely  to  what  by  comparison  we  may  term  awarm  setting”  within 
the  udder  and  other  milk  vessels  of  the  animal. 

The  iuference  from  a single  test  was  that  “the  differences  in  the  suc- 
cessive portions  of  milk  drawn  were  almost  wholly  in  the  relative  amount 
of  fat  they  contained.” 

Activity  of  the  'physiological processes  (p.  155). — “We  have  seen  that 
several  cows  under  experiment  secreted  night  and  day  an  average  of 
0.7  of  a pound  of  milk  each  hour,  or  nearly  19.6  cubic  inches  of  milk. 
As  an  average  of  over  one  hundred  and  fifty  determinations  with  the 
milk  of  the  fifteen  animals  of  the  six  breeds,  we  learn  that  there  were 
in  o of  a millimeter  of  milk  an  average  of  one  hundred  and  fifty- two 
fat  globules,  and  a little  calculation  will  show  that  by  each  of  these  ani- 
mals there  were  secreted  each  second  an  average  of  nearly  136,000,000 
globules  of  fat.”  Further  studies  on  the  character  of  the  milk  itself 
are  given  on  p.  268. 
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Feeding  for  milk  and  butter,  E.  R.  Lloyd  ( Mississippi  Sta.  Bui. 
No.  21,  June , 1892 , pp.  20-24). 

Synopsis. — A comparison  on  six  lots  of  live  cows  each  of  timothy  hay  with  Bermuda 
hay,  and  of  cotton-seed  meal  with  raw  and  steamed  cotton  seed.  At  the  prices 
current  and  with  the  cows  used  Bermuda  hay  and  steamed  cotton  seed  were  the 
cheapest  food  for  milk  and  butter  production. 

Ail  experiment  is  reported  with  thirty  cows,  in  continuation  of  pre- 
vious trials  at  this  station  with  different  feeding  ctuffs  reported  in 
Bulletins  Nos.  13  and  15  of  the  station  (E.  S.  R.,  vol.  n,  p.  362,  and 
in,  p.  166).  The  cows  were  divided  into  six  lots  of  five  each,  one  cow 
in  each  lot  being  a grade  Holstein  and  the  remainder  grade  Jerseys. 
As  nearly  as  possible,  the  cows  in  each  lot  averaged  the  same  time 
from  calving.  These  lots  were  fed  during  five  weeks  on  rations  con- 
sisting of  silage,  Bermuda  or  timothy  hay,  and  cotton  seed  meal  or  raw 
or  steamed  cotton  seed,  the  rations  for  each  lot  remaining  unchanged 
throughout  the  trial.  The  milk  from  each  milking  was  weighed  and 
tested  for  butter  fat.  From  these  results  the  amount  of  butter  was  cal- 
culated by  a formula  not  given.  The  yields  of  milk,  the  calculated 
yields  of  butter,  and  the  cost  of  food  are  summarized  for  each  lot.  The 
milk  yield  of  the  several  lots  previous  to  the  experiment  are  not  given, 
so  that  it  becomes  impossible  to  determine  whether  the  differences  in 
yield  were  due  entirely  to  the  differences  in  the  food  or  to  natural  differ- 
ence in  the  milking  capacity  of  the  cows  in  the  different  lots.  The 
author  assumes  the  former  to  be  true,  and  concludes  that  the  best  re- 
sults were  obtained  from  lot  3,  receiving  Bermuda  hay,  silage,  and 
steamed  cotton  seed.  This  lot  gave  the  largest  yield  of  milk  and  butter, 
producing  milk  at  a cost  of  4.9  cents  per  gallon  and  butter  at  10  cents 
per  pound.  “Ton  for  ton,  the  two  hays  have  practically  the  same  milk 
and  butter-producing  values.”  He  remarks  further  that  the  butter  from 
cows  fed  on  steamed  cotton  seed  was  “much  superior  to  that  of  either  of 
the  other  lots.” 

From  the  work  accomplished  during  the  past  three  years  it  appears  that — 

(1)  Equal  weights  of  Bermuda  and  of  timothy  hay  have  practically  the  same  val- 
ues for  the  production  of  milk  or  butter. 

(2)  At  the  prices  at  which  they  can  be  purchased  in  Mississippi,  Bermuda  hay  will 
produce  milk  or  butter  at  a much  less  cost  than  will  timothy  hay. 

(3)  The  milk  and  butter  from  cows  fed  on  steamed  cotton  seed  cost  less  than  that 
from  cows  fed  on  raw  cotton  seed,  and  but  little  more  than  one  half  as  much  as  that 
from  cows  fed  on  cotton-seed  meal. 

(4)  The  butter  from  steamed  seed  is  superior  in  quality  to  that  from  either  raw 
seed  or  from  cotton-seed  meal. 

Influence  of  food  upon  the  fat  in  milk,  Walter  J.  Quick  (Colo- 
rado Sta.  Bui.  No.  20 , August , 1892,  pp.  11-20). 

Synopsis. — The  result  of  two  experiments  are  tabulated,  which  were  made  to  com- 
pare ground  oats  with  wheat  bran,  and  to  compare  linseed  meal,  corn  meal, 
and  wheat  bran. 

Ground  oats  vs.  wheat  bran  (pp.  12-16). — Four  cows,  two  Shorthorns 
and  two  Jerseys,  were  fed  for  a period  of  ten  days  on  a ration  of  6 pounds 
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per  day  of  ground  oats  and  alfalfa  liay  ad  libitum  ; at  the  end  of  that 
time  wheat  bran  was  substituted  for  oats,  and  the  feeding  continued 
ten  days  longer.  The  cattle  were  weighed  daily  and  samples  of  milk 
were  taken  from  each  milking  for  testing  by  the  Babcock  method. 
The  average  percentage  of  fat  in  each  period  and  the  gain  or  loss  in  live 
weight  are  tabulated  for  each  animal.  The  yield  of  milk  is  not  given. 
Owing  to  the  peculiar  method  of  sampling  there  were  wide  discrepan- 
cies between  the  results  of  the  Babcock  test  and  the  gravimetric  anal- 
yses. The  average  composition  of  the  milk,  as  shown  by  the  Babcock 
test,  was  slightly  higher  in  the  second  period  when  bran  was  fed.  Three 
of  the  cows  fell  off  in  milk  yield  in  the  second  period. 

Comparison  of  linseed  meal , corn  meal , and  wheat  bran  (pp.  16-20).— 
In  eight  periods  of  ten  days  each  these  feeding  stuffs  were  compared 
on  six  cows,  feeding  them  in  various  combinations  with  each  other  and 
with  alfalfa  hay  and  oat  straw.  Daily  tests  were  made  of  the  milk, 
and  the  results  of  these,  together  with  the  yield  of  milk  and  the  fluctu- 
ations in  live  weight,  are  tabulated  for  each  cow  without  comment. 

Feeding  grain  to  lambs,  J.  A.  Craigi  ( Wisconsin  Sta.  Bui.  No.  32 , 
July , 1892,  pp.  3-8  and  11-15 , plate  1). 

Synopsis. — A comparison  of  feeding  grain  to  unweaned  lambs,  to  ewes,  and  to  both 
lambs  and  ewes,  and  of  feeding  no  grain.  The  trial  was  with  four  lots  of  ten 
ewes  and  fourteen  lambs  each,  and  lasted  for  ten  weeks.  The  best  result,  as 
shown  by  the  gain  in  weight  of  the  lambs,  was  from  feeding  the  grain  to  the 
lambs,  and  in  no  instance  was  there  any  apparent  benefit  to  the  lambs  from 
feeding  grain  to  their  dams.  The  lambs  fed  grain  were  valued  at  f of  a cent  per 
pound  higher  than  those  receiving  no  grain. 

The  object  of  this  trial  was  to  compare  the  results  on  the  unwearied 
lambs  of  feeding  grain  to  the  lambs,  to  the  ewes,  and  to  both  ewes  and 
lambs,  and  of  feeding  no  grain.  Four  lots  of  ten  ewes  and  fourteen 
lambs  each,  as  nearly  equal  as  possible  in  every  respect,  were  fed  for 
ten  weeks  as  follows : Lot  1,  grain  mixture  to  both  lambs  and  ewes ; 
lot  2,  grain  mixture  to  lambs  alone  $ lot  3,  grain  mixture  to  ewes 
alone;  lot  4,  no  grain. 

The  grain  mixture  was  the  same  for  all  the  lots  and  for  both  ewes 
and  lambs.  During  the  first  three  weeks  it  consisted  of  one  part  of  oil 
meal  and  three  parts  of  bran,  and  later  of  one  part  of  crushed  corn,  one 
part  of  oil  meal,  and  two  parts  of  bran.  The  lambs  receiving  grain 
were  given  all  they  would  eat.  All  of  the  ewes  received  hay  of  a poor 
quality  at  first  and  later  good  pasturage.  The  ewes  fed  grain  received 
1 pound  per  day  while  on  hay  and  one  half  pound  while  on  pasturage. 
The  gain  in  weight  of  the  lambs  and  the  cost  of  the  food  consumed  by 
each  lot,  exclusive  of  pasturage  (the  same  for  all),  was  as  follows; 


FOODS ANIMAL  PRODUCTION. 


261 


Gain  of  lambs  and  cost  of  feed. 


Grain  fed. 

Gain  of 
lambs. 

Cost  of 
feed.* 

Lot  1 

Grain  to  both  lambs  and  ewes 

Pounds. 

432 

$8.  59 
5. 15 

Lot  2 

Grain  to  lambs  alone 

450i- 

385£ 

395J 

Lot  3 

Grain  to  ewes  alone 

6.  05 

Lot  4 

No  grain 

2. 10 

* Exclusive  of  pasturage. 


Regarding  tlie  effects  of  feeding  grain  to  the  lambs,  it  will  be  seen 
by  comparison  of  lots  2 and  4 that  the  lambs  in  lot  2,  receiving  grain, 
gained  54§  pounds  more  than  those  in  lot  4,  without  grain,  the  differ- 
ence in  cost  of  feed  of  the  two  lots  being  $3.05;  u that  is,  the  lambs 
that  were  fed  all  the  grain  they  would  eat  made  a pound  of  gain  at 
a comparative  cost  of  5 J cents  per  pound,  or  at  the  rate  of  $5.50  per  100 
pounds  gain.  This  is  well  within  the  market  value  of  lamb  at  this  time, 
for  lambs  were  quoted  from  $6  to  $7  per  100  pounds  in  Chicago  market, 
and  these  grain  fed  lambs  were  of  the  best  quality.”  In  the  opinion  of 
a local  buyer  the  lambs  fed  grain  were  worth  three  fourths  of  a cent 
per  pound  more  than  those  of  lot  4,  receiving  no  grain.  This  gives  a dif- 
ference in  value  of  $9.05  in  favor  of  lot  2 at  an  increased  cost  of  $3.05 
as  compared  with  lot  4. 

“It  is  self-evident  that  it  paid  to  feed  the  lambs  all  the  grain  they 
would  eat.  The  lambs  that  have  previously  received  grain  will  not 
lose  in  weight  because  of  the  weaning.  As  a result  of  the  grain-feeding 
they  have  gradually  become  able  to  feed  themselves,  and  when  the 
weaning  period  arrives  they  do  not  fret  or  require  the  assistance  of 
their  dams  to  keep  gaining  in  weight.” 

In  no  instance  was  there  any  apparent  benefit  to  the  lambs  from  feed- 
ing grain  to  their  dams.  The  lambs  in  lot  4,  without  grain,  gained  10 
pounds  more  than  those  in  lot  3,  where  grain  was  fed  to  the  ewes.  The 
lambs  in  the  lot  in  which  the  ewes  were  fed  grain  did  not  gain  as  much 
as  the  lambs  in  the  lot  in  which  the  ewes  did  not  receive  grain,  although 
the  ewes  receiving  grain  did  not  lose  as  much  flesh  as  those  without 
grain.  This  difference,  however,  is  believed  to  be  of  little  practical 
value.  The  author’s  conclusions  are  as  follows : 

(1)  It  pays  to  feed  the  lambs  before  they  are  weaned  all  the  grain  they  will  eat 
when  on  good  blue  grass  or  clover  pasture  with  their  dams.  This  conclusion  is  en- 
dorsed by  a previous  trial. 

(2)  When  the  ewes  have  been  properly  fed  during  the  winter,  so  as  to  be  in  good 
condition  at  lambing  time,  it  does  not  pay  to  feed  them  grain  when  on  good  pasture 
with  the  object  of  securing  more  rapid  and  profitable  gains  in  the  lambs. 

An  illustrated  description  is  given  of  a lamb  creep. 

Cotton-seed  meal  compared  with  oil  meal  for  feeding  lambs, 

J.  A.  Craig-  ( Wisconsin  Sta.  Bui.  N~o.  32 , July , 1892, pp.  9,  10,  and  16). 

Synopsis. — A comparison  of  linseed  meal  and  cotton-seed  meal  for  lambs  about  three 
months  old.  Two  lots  of  five  lambs  each  were  fed  cotton-seed  meal  and  linseed 
meal,  respectively,  in  addition  to  corn  meal  and  pasturage  for  ten  weeks.  The 
lot  fed  linseed  meal  made  the  larger  gain,  and  at  the  prices  quoted  the  cheaper 
gain. 
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To  compare  the  effect  of  feeding  linseed  meal  and  cotton- seed  meal 
to  young  lambs,  two  lots  of  five  lambs  each,  Shropshire  grades  of  good 
quality  and  about  three  months  old,  were  used.  Both  lots  were  pas- 
tured in  the  same  pasture,  and  from  July  16  to  September  24,  ten  weeks, 
received  all  they  would  eat  of  the  following  grain  mixtures : Lot  1,  one 
part  by  weight  of  linseed  meal  and  two  parts  of  corn  meal,  and  lot  2, 
one  part  of  cotton-seed  meal  and  two  parts  of  corn  meal.  During  the 
experiment  one  of  the  lambs  in  lot  2 died.  The  average  weekly  gain  per 
lamb  was  3.3  pounds  for  the  lot  receiving  linseed  meal,  and  2.95  pounds 
for  the  lot  receiving  cotton-seed  meal.  Valuing  corn  meal  at  $14,  lin- 
seed meal  at  $20,  and  cotton-seed  meal  at  $25  per  ton,  the  cost  of  feed 
per  pound  of  gain  in  live  weight  was  2 cents  for  the  linseed-meal  lot 
and  3J  cents  for  the  cotton-seed  meal  lot. 

The  results  of  this  trial  show : 

(1)  For  feeding  lambs,  a grain  mixture  of  oil  meal  and  corn  meal  gave  better 
results  than  a grain  mixture  of  cotton-seed  meal  and  corn  meal. 

(2)  The  lambs  fed  the  oil  meal  made  a greater  gain  than  those  receiving  the 
cotton-seed  mixture.  During  the  ten  weeks’  trial  the  lambs  fed  the  oil  meal  ration 
each  made  a weekly  gain  of  3.3  pounds,  while  those  getting  the  cotton-seed  ration 
each  made  a weekly  gain  of  2.95  pounds. 

(3)  The  oil-meal  ration  was  in  addition  cheaper;  for  the  lambs  so  fed  made  100 
pounds  gain  at  a cost  of  $2,  or  2 cents  per  pound,  while  those  getting  the  cotton- 
seed ration  made  100  pounds  gain  at  a cost  of  $3.30,  or  3^-  cents  per  pound. 

Swine-feeding,  W.  P.  Wheeler  {New  Yorlc  State  Sta.  Report  for 
1891,  pp.  202-207). — The  experiments  reported  are  in  continuation  of 
those  in  feeding  prickly  comfrey,  clover,  sorghum,  m angel- wurzels, 
etc.,  to  pigs,  described  in  Bulletin  28  of  the  station  (E.  S.  B.,  vol.  n,  p. 
735).  The  data  are  tabulated,  with  few  details. 

While  the  results  have  generally  favored  the  addition  of  salt  to  the  ration  when 
only  a small  proportion  of  the  coarser  foods  was  used,  they  have  not  tended  always 
in  the  same  direction  when  a large  proportion  was  fed.  While  feeding  clover,  corn 
silage,  sorghum,  etc.,  better  results  have  generally  attended  the  ration  to  which  salt 
has  been  added,  but  whenever  mangel- wurzels  have  been  fed  the  pigs  having  salt 
have  generally  made  much  poorer  gains.  This  may  perhaps  be  due  to  the  fact  that 
as  a much  larger  amount  of  salt  exists  in  mangel-wurzel  than  in  most  other  foods 
the  salt  added  is  enough  to  make  an  injurious  quantity. 

Poultry  experiments,  W.  P.  Wheeler  {New  YorJc  State  Sta.  Report 
for  1891 , pp.  182-202). — This  is  a reprint  of  the  articles  on  oyster  shells, 
tallow,  and  salt  for  hens,  and  skim  milk  for  growing  chickens,  pub- 
lished in  bulletins  Nos.  38  and  39  of  the  station  (E.  S.  B.,  vol.  hi,  pp. 
705,  709). 

Poultry  division  of  Rhode  Island  Station,  S.  Cushman  {Rhode 
Island  Sta.  Report  for  1891 , pp.  89-93 , plate  1). — This  article  contains  a 
description  of  the  buildings  and  outfit  of  the  poultry  division,  which 
was  established  the  past  year,  and  on  account  of  visits  to  poultry-raising 
establishments  in  New  Jersey,  Long  Island,  and  New  England. 

Much  of  this  season’s  work  has  been  to  prepare  for  our  principal  experiment  of 
next  season,  which  will  be  to  make  a variety  of  first  crosses  for  the  production  of 
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tlie  best  market  roasters  and  capons,  tbeir  value  as  broilers  and  for  egg  production 
being  a secondary  consideration.  We  have  procured  for  tbis  purpose  12  varieties  of 
pure-bred  fowls  and  have  mated  tbem  witb  tbis  end  in  view.  Besides  these  birds 
we  have  one  pair  and  one  trio  of  imported  Embden  geese,  nine  fine  Pekin  ducks,  two 
Pekin  drakes,  and  one  pen  of  pure  Light  Brahma  fowls.  A few  turkeys  are  soon  to 
be  added  to  the  stock. 

Visitors  having  a special  interest  in  this  line  of  work  have  been  quite  numerous 
and  there  evidently  is  a wide  field  of  usefulness  for  such  a division. 


VETERINARY  SCIENCE  AND  PRACTICE. 

Veterinary  division  of  Rhode  Island  Station,  F.  E.  Bice  ( Rhode 
Island  Sta.  Report  for  1891 , pp.  95-97). — Brief  mention  is  made  of  a dis- 
ease known  as  “the  gaunts,”  affecting  bovine  animals,  a disease  among 
turkeys,  and  of  experiments  to  be  made  on  tuberculosis. 
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E.  W.  Allen,  Editor. 

Studies  of  the  milk  of  different  breeds  of  cows,  P.  Collier 
(New  York  State  Sta.  Report  for  1891 , pp.  139-162 , fig.  1). 

Synopsis. — These  studies  were  made  in  connection  with  the  investigation  of  Ayrshire, 
Jersey,  American  Holderness,  Guernsey,  Devon,  and  Holstein  breeds  of  dairy 
cows  reported  above  (p.255).  There  were  fifteen  cows  in  all  and  the  observations 
extended  over  one  (the  first)  period  of  lactation  in  each  case.  The  subjects  receiv- 
ing especial  attention  were,  composition  of  the  milk  and  microscopic  examina- 
tions of  milk,  effect  of  size  of  globules  upon  creaming,  and  changes  in  milk 
globules  during  lactation. 

Composition  of  milk  (pp.  139-142). — The  average  daily  yield  of  milk 
and  the  composition  of  the  milk  are  given  for  each  of  the  breeds  under 
investigation  as  follows,  the  table  representing  an  aggregate  of  nine 
hundred  and  thirty  analyses : 


Average  composition  of  milk  of  different  breeds. 


Breed. 

Num- 
ber of 
analy- 
ses. 

Water. 

Total 

solids. 

Solid  s- 
not-fat. 

Hat. 

Ca- 

sein. 

Milk 

sugar. 

Ash. 

Nitro- 

gen. 

Daily 

milk 

yield. 

Per  ct. 

Per  ct. 

Per  ct. 

Perct. 

Perct. 

Per  ct. 

Per  ct. 

Per  ct. 

Lbs. 

Holstein-Friesian 

1B2 

87.  62 

12.  39 

9.  07 

3. 46 

3.39 

4.  84 

0.  735 

0. 540 

22.  65 

Ayrshire 

252 

86.  95 

13.06 

9.  35 

3.57 

3. 43 

5.  33 

0.  698 

0. 543 

18. 40 

Jersey  

238 

84.60 

15.  40 

9.  80 

5.  61 

3.91 

5. 15 

0.  743 

0.  618 

14.07 

American  Holderness. 

124 

87.  37 

12.  63 

9. 08 

3. 55 

3.  39 

5.  01 

0.  698 

0.  535 

13.40 

Guernsey 

112 

85.  39 

14.  60 

9. 47 

5. 12 

3.61 

5.11 

0.  753 

0. 570 

16.  00 

Devon 

72 

86.  26 

13.77 

9.  60 

4. 15 

3.76 

5.  07 

0.  760 

0.  595 

12.65 

Average 

86.  37 

13.64 

9.40 

4.24 

3.  58 

5. 09 

0.  731 

0.  534 

16.  20 

u According  to  the  above  table  the  ash  varies  least  among  the  above 
constituents  of  milk,  sugar  next,  then  casein,  and  fat,  by  far  in  excess 
of  all,  varying  over  four  times  as  much  as  casein.  This  fact  would 
clearly  demonstrate  that  the  per  cent  of  fat  present  is  the  most  reliable 
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test  by  which  to  determine  the  relative  value  of  normal  milk,  not  only 
for  butter  production,  but  also  for  the  manufacture  of  cheese.” 

Following  is  the  average  percentage  composition  of  the  total  solids 
in  the  milk  of  different  breeds  as  found  in  the  present  investigation : 


Average  composition  of  total  solids  of  milk. 


Breed. 

Total 

solids. 

Solids- 

not-fat. 

Fat. 

Casein. 

Sugar. 

Ash. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Holstein-Friesian 

100 

73.2 

28.0 

27.4 

39.1 

5. 93 

Ayrshire 

100 

71.6 

27.3 

26.3 

40.8 

5.34 

J ersey 

100 

63.6 

36.4 

25.4 

33.4 

4.  82 

American  Holderness 

100 

71.9 

28.1 

26.8 

39.7 

5.  53 

Guernsey 

100 

64.9 

35.1 

24.7 

35.0 

5. 16 

Devon 

100 

69.7 

30.1 

27.3 

36.8 

5.  52 

Average — 

100 

69.2 

30.8 

26.3 

37.5 

5.  38 

As  will  be  seen,  tbe  casein  varies  from  24.7  to  27.4  or  10.9  per  cent,  tlie  sugar  from 
33.4  to  40.8  or  22.2  per  cent,  tlie  ash  from  4.82  to  5.92  or  23  per  cent,  and  the  fat  from 
27.3  to  36.4  or  33.3  per  cent,  or  very  appreciably  more  than  either  of  the  other  con- 
stituents of  the  total  solids. 

It  is  to  be  remembered  that  these  results  may  differ  as  the  animals  become  more 
mature  and  can  only  be  urged  as  true  for  the  first  period  of  lactation;  but  the 
results  thus  far  secured  conclusively  establish  the  fact  that  despite  the  great  differ- 
ences which  we  find  in  the  individuals  even  of  the  same  breed,  there  are  marked 
differences  which  characterize  the  milk  from  the  different  breeds. 

Microscopic  examinations  of  milk  (pp.  143-155).— A large  number  of 
interesting  data  are  given  on  tliis  subject. 

It  comprises  the  results  of  an  actual  count  and  measurement  of  44,836  globules 
from  the  milk  of  fifteen  cows  of  the  six  breeds  under  investigation.  There  were  in 
all  four  hundred  and  fifty-four  examinations,  with  an  average  of  ninety-nine  globules 
measured  and  counted  at  each  examination,  and  averaging  thirty  examinations  for 
each  cow.  [The  data  presented  confirm  the.  observation  that]  as  the  period  of  lacta- 
tion advances  the  relative  number  of  the  smaller  globules  increases  with  consider- 
able regularity,  and  especially  is  this  the  case  up  to  the  twelfth  month  of  lactation, 
after  which  the  number  of  animals  for  comparison  dropped  off.  In  contrast  to  this 
the  relative  number  of  the  larger  globules  steadily  diminishes  as  lactation  ad- 
vances. * * * 

A remarkable  resemblance  [is  noticeable]  between  the  milk  from  the  Holstein-Fries- 
ians  and  the  Ayrshires  upon  the  one  hand,  and  between  the  Jerseys  and  Guernseys 
upon  the  other,  while  the  American  Holdernesses  and  Devons  appear  to  occupy  a 
midway  position. 

The  large  number  of  small  globules  and  relatively  small  number  of  the  larger 
globules  of  the  Holstein-Friesians  and  Ayrshires,  as  contrasted  with  the  opposite 
character  of  the  Jersey  and  Guernsey  milks,  is  very  remarkable. 

The  proportion  of  the  fat  globules  found  to  be  over  three  divisions 
of  the  micrometer*  in  diameter  was  about  70  per  cent  in  the  Jersey 
milk,  over  55  in  the  Guernsey  milk,  about  35  in  the  Devon  and  American 
Holderness  milk,  24  in  the  Ayrshire  milk,  and  only  11.3  in  the  Holstein 
milk.  It  was  further  found  that  the  globules  over  three  divisions  in 


* One  division  of  micrometer  scale  Twkri  inch. 
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diameter  contained  62.5  per  cent  of  tlie  total  amount  of  fat  in  the 
Jersey  milk,  55.4  per  cent  in  the  Guernsey,  34.4  per  cent  in  the  Devon, 
34.9  per  cent  in  the  American  Holderness,  24.1  per  cent  in  the  Ayrshire, 
and  11.3  per  cent  in  the  Holstein.  The  following  table  shows  more 
clearly  the  percentage  of  the  total  fat  present  in  the  different- sized 
globules  in  the  case  of  different  breeds  of  cows : 


Per  cent  of  total  fat  in  different-sized  globules. 


Less  than 
one  di- 
vision. 


One  to 
two  di- 
visions. 


Two  to 
three  di- 
visions. 


Three  to 
four  di- 
visions. 


Four  to 
five  di- 
visions. 


Five  to 
six  di- 
visions. 


Jerseys  

Guernseys 

Devons 

American  Holdernesses 

Ayrshires 

Holstein-Friesians 

Average 


0.1 

0.1 

0.1 

0.3 

0.3 

0.3 


11.3 

11.3 

23.0 
24.7 

34.0 

38.3 


26.1 

33.2 

42.5 

40.1 

41.6 

50.1 


30.7 

29.7 
34.4 
27.6 

17.8 
11.3 


0.2 


23.8 


38.9 


25.3 


23.9 

25.7 


7.3 

6.3 


7.9 


u These  characteristic  differences  are  of  prime  importance  in  explain- 
ing the  deportment  of  these  milks  in  the  operations  of  butter  or  cheese- 
making.’7 

Effect  of  size  of  globules  upon  creaming  (pp.  155-159). — It  is  calculated 
that  in  raising  cream  in  submerged  cans  18  inches  deep  and  skimming 
after  twelve  hours — 

Upon  an  average  tlie  fat  globules  in  the  lower  strata  of  milk  must  rise  about  1£  inches 
per  hour,  but  owing  to  the  minuteness  of  these  globules  their  apparently  slow  prog- 
ress is  indeed  relatively  very  rapid,  since  it  requires  the  smaller  globules,  represented 
as  less  in  diameter  than  one  division  of  the  micrometer  scale,  to  move  each  second  over 
a space  two  hundred  times  greater  than  the  diameter  of  the  globules. 

Should  we  suppose  a balloon  25  feet  in  diameter  to  rise  with  equal  relative  velocity, 
it  would  rise  about  1 mile  per  second.  * * * 

Now,  since  the  resistance  which  these  globules  meet  with  in  rising  increases  with 
the  square  of  their  diameter,  while  their  ascensional  force  or  buoyancy  increases 
as  their  volumes  or  as  the  cubes  of  their  diameters,  we  may  readily  conclude  that 
the  larger  globules  are  those  first  to  reach  the  surface,  and  that  if  any  fail  to  do 
so,  it  must  be  the  smaller  globules,  which  the  microscope  should  show  in  the  skim 
milk.  * * * 

On  December  29,  1891,  an  American  Holderness  cow,  one  month  in  milk,  gave  milk 
which  by  the  Cooley  system  of  setting  and  by  the  Baby  separator  yielded  skim  milk 
of  the  following  composition  as  determined  by  microscopic  examination  and  the 
Babcock  test  of  the  fat.  The  composition  of  the  whole  milk  is  also  given  for  com- 
parison. 

Size  and  number  of  fat  globules  in  whole  and  skim  milk. 


Less 
than 
one  di- 
vision. 

One  to 
two  di- 
visions. 

Two  to 
three 
divi- 
sions. 

Three 
to  four 
divi- 
sions. 

Aver- 

age 

size. 

Aver- 
age size 
in 

inches. 

Num- 
ber in 
0.0001 
c.  mm. 

Per 
cent  of 
fat. 

Skim  milt,  Cooley  system 

Separator  skim  milk,  Baby  separa- 
tor  

18 

28 

28 

12 

19 

52 

2 

84 

72 

116 

18445 
2 0‘jfG4 

Tshs7 

40 

72 

105 

0.1 

0.1 
2.  55 

Whole  milk 

11 

5 
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Even  if  some  of  the  globules  below  one  division  were  recovered  in  the  cream — a 
most  unwarrantable  supposition — there  were  recovered  nearly  two  thirds  (64  per 
cent)  of  those  globules  between  one  and  two  divisions  in  diameter,  and  practically 
all  of  those  larger. 

It  Avill  also  he  observed  that  while  there  was  upon  an  average  half  as  many  fat 
globules  in  the  skim  milk  as  in  an  equal  volume  of  normal  milk,  the  skim  milk  con- 
tained only  4 per  cent  as  much  total  fat  as  was  present  in  the  full  milk. 

These  results  are  entirely  in  accord  with  the  facts  set  forth  in  the  table  giving  the 
“per  cent  of  total  fats  in  the  different-sized  globules.” 

Illustrative  of  the  difference  which  the  milk  of  different  breeds  may 
exhibit  in  rapidity  of  creaming,  a trial  is  reported  in  which  a single 
sample  each  of  Jersey  and  Ayrshire  milk  was  set  11  inches  deep  in  500 
c.  e.  cylinders  at  6 :45  a.  m.,  and  small  portions  taken  for  analysis  from 
the  bottom  of  the  cylinder  at  frequent  intervals  without  disturbing  the 
m ilk . The  results  follow : 


Fat  content  of  Jersey  and  Ayrshire  millc. 


Time  of 
sampling. 

Jersey. 

Ayrshire. 

Source  of  sample. 

Amount 
of  sample. 

Bat. 

Amount 
of  sample. 

Bat. 

Bottom 

8:00  a.  m. . . 

c.  c. 

18 

Per  cent. 
2.9 

c.  c. 

18 

Per  cent. 
3. 0 

Bottom 

11:00  a.  m. . . 

28 

1.5 

28 

2.3 

Bottom  

11 : 30  a.  m 

26 

1. 1 

28 

2.2 

Bottom 

10:00  p.m... 
1:00  p.m... 

28 

1.0 

25 

1.7 

Middle 

26 

6.4 

27 

3.5 

The  contrast  is  quite  marked,  and  it  will  be  seen  that  the  Ayrshire  milk,  although 
[originally]  containing  far  less  fat,  was,  after  six  and  a quarter  hours  setting,  much 
richer  in  fat  in  its  lower  portion  than  was  the  Jersey  milk.  It  will  be  seen  also  that 
after  a fifth  of  the  milk  had  been  withdrawn  the  portion  taken  from  the  middle  of 
the  remaining  400  c.  c.  was  richer  in  fat  than  the  original  milk,  in  both  cases. 

Changes  in  milk  globules  during  lactation  (pp.  160-162). — As  is  well 
known,  with  the  advance  of  the  milking  period  the  yield  of  milk  dimin- 
ishes in  quantity,  the  fat  globules  diminish  in  size,  and  the  number  of 
globules  in  a given  quantity  of  milk  increases.  Now,  to  ascertain  whether 
the  actual  number  of  fat  globules  secreted  in  the  milk  decreases  or  in- 
creases as  lactation  advances,  calculations  are  made  on  the  basis  of  the 
extensive  microscopic  studies  mentioned  above.  Dividing  the  period 
of  lactation  of  each  cow  into  four  parts,  it  is  shown  that  on  an  average 
for  the  whole  herd  the  relative  number  of  globules  secreted  was  100  in 
the  first  quarter,  137  in  the  second  quarter,  149  in  the  third  quarter,  and 
189  in  the  fourth  quarter  $ that  is,  the  whole  amount  of  milk  given  in 
the  last  quarter  contained  89  per  cent  more  fat  globules  than  that  given 
in  the  first  quarter. 

The  changes  in  diameter  and  volume  of  fat  globules  during  the  first 
twelve  months  of  lactation  are  shown  in  a table  and  a diagram.  This 
makes  it  evident  that  in  the  first  month  nearly  61  per  cent  of  the  total 
fat  was  in  the  form  of  globules  more  than  three  divisions  of  the  scale 


DAIRYING. 


267 


in  diameter ; while  in  the  twelfth  month  only  41  per  cent  was  present 
in  globules  of  this  size,  59  per  cent  being  in  smaller  globules.  Again, 
in  the  first  month  only  about  10  per  cent  of  the  fat  was  in  globules  less 
than  two  divisions  in  diameter,  while  in  the  twelfth  month  over  20  per 
cent  was  in  globules  under  this  size.  Of  the  total  number  of  globules 
in  the  first  month,  less  than  80  per  cent  were  under  three  divisions  in 
diameter,  and  in  the  twelfth  month  fully  90  per  cent.  u It  will  be  seen 
how  very  small  a percentage  of  the  fat  is  present  in  the  globules  less 
than  one  division  in  diameter,  although  the  number  of  globules  is  pretty 
large.” 

A new  method  for  determining  the  amount  of  butter  fat  in  milk, 

L.  G.  Patterson  (Mississippi  Sta.  Bui , No.  21 , June,  1892 , pp.  17-19). — 
The  method  described  is  essentially  the  Beimling  method,  with  slight 
modifications.  The  Beimling  centrifuge  and  test  bottles  are  used,  and 
the  same  amount  of  milk  (15  c.  c.)  is  taken,  but  1J  c.  c.  of  amyl  alcohol 
is  added  instead  of  3 c.  c.  of  a mixture  of  amyl  alcohol  and  hydrochloric 
acid,  as  used  in  the  Beimling  method.  After  whirling  the  bottles  for 
one  minute  they  are  filled  nearly  to  the  top  of  the  neck  with  hot  water 
and  again  whirled  for  one  half  minute,  after  which  the  column  of  fat  is 
read  off.  Other  than  slight  changes  in  manipulation,  the  chief  differ- 
ences between  this  method  and  the  Beimling  are  that  the  hydrochloric 
acid  is  omitted  and  that  the  bottles  are  whirled  twice,  adding  hot 
water  before  the  second  whirling.  The  author  gives  the  results  of  forty- 
eight  comparisons  of  the  “new  method”  with  the  Beimling  method. 
The  results  by  the  new  method  are  in  some  cases  higher  and  in  some 
cases  lower  than  those  by  the  Beimling  method,  the  difference  ranging 
from  0 to  0.18  per  cent  of  fat  and  averaging  0.03  per  cent.  The  princi- 
pal advantages  which  the  author  claims  for  the  new  method  over  others 
are — 

(1)  A clear  and  sharply  defined  fat  column,  which  is  easily  read  by  either  day  or 
lamplight. 

(2)  The  accuracy  of  the  results  are  not  vitiated  by  the  charring  of  the  fat  column. 

(3)  The  contents  of  the  bottles  never  foam  over. 

(4)  It  is  the  most  rapid  method  we  have  found,  six  tests  being  made  in  duplicate 
in  twenty-two  minutes  and  one  test  in  duplicate  in  four  minutes. 

(5)  Cheapness,  each  test  costing  only  about  one  fifth  of  a cent. 

The  best  milk  tester  for  the  practical  use  of  the  farmer  and 
dairyman,  Walter  J.  Quick  (Colorado  Sta.  Bui.  No.  20,  August,  1892, 
j pp.  3-10,  figs.  3). — The  Babcock,  Short,  and  Cochran  methods  are  illus- 
trated and  described,  and  the  results  are  tabulated  of  eight  compari- 
sons of  the  Babcock  with  the  gravimetric  method,  and  of  fourteen  com- 
parisons of  the  Babcock,  Short,  and  Cochran  methods.  As  a result  of 
the  trial,  the  author  believes  the  Babcock  method  to  be  “ the  best  milk 
tester  on  the  market  for  practical  use.”  The  De  Laval  Baby  separator 
is  highly  spoken  of. 
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Comparison  of  dairy  breeds  of  cattle  with  reference  to  produc- 
tion of  butter,  L.  L.  Van  Slyke  (New  York  State  Sta.  Report  for  1891 , 
pp.  299-369). 

Synopsis. — A study  on  the  milk  of  Jersey,  Guernsey,  Holstein,  Ayrshire,  Devon,  and 
American  Iloldemess  breeds  during  one  period  of  lactation  (ten  months).  The 
fat  was  recovered  most  completely  in  butter-making  from  the  Guernsey  milk, 
the  Jersey  closely  following.  The  Jerseys  gave  the  largest  amount  of  butter 
per  100  pounds  of  «iilk.  The  Holsteins  averaged  the  largest  amount  of  milk 
per  day,  but  the  Guernseys,  closely  followed  by  the  Jerseys,  gave  the  largest 
daily  yield  of  butter.  The  Guernsey  cream  churned  quickest  and  the  Holstein 
cream  required  the  longest  churning.  The  average  cost  of  food  per  pound  of 
butter  ranged  from  14.07  to  16.07  cents  with  the  Guernseys  and  Jerseys  and  from 
22.04  to  23.03  cents  with  the  other  breeds.  The  profits  per  cow  during  ten 
months  were  largest  from  the  Guernseys  and  Jerseys  and  smallest  from  the  Ayr- 
shires  and  Devons.  The  Holstein  and  Holderness  breeds  were  but  slightly  bet- 
ter than  the  two  latter  in  this  respect. 

The  data  here  given  were  obtained  in  connection  with  the  test  of  dif- 
ferent breeds  of  dairy  cows  mentioned  above.  It  shows  the  record  of 
one  or  more  individuals  of  each  of  six  breeds  for  the  first  ten  months 
of  the  first  period  of  lactation.  This  record  shows  the  cost  of  food  con- 
sumed and  of  butter  produced;  the  fat  lost  and  recovered  in  butter- 
making;  relations  of  milk,  cream,  and  butter;  daily  and  monthly  yields 
of  milk  and  butter;  temperature  and  time  of  churning;  and  the  rela- 
tive number  and  size  of  fat  globules  in  the  milk. 

Cost  of  food  consumed  and  of  butter  produced  (pp.  302-305). — The  cost 
of  food  is  based  on  the  following  prices  per  ton : 


Clover  hay $12. 00 

Mixed  hay 10.  00 

Silage - 3. 00 

Green  fodder 2.00 

Mangel-wurzels 3.  00 

Corn  meal.... 20.00 

Wheat  bran 20.  00 

Ground  oats 25.00 

Linseed  meal  (old  process) 26. 50 

Linseed  meal  (new  process) 20.  00 

Gluten  meal 27.  00 

Wheat  middlings  20.  00 

Cotton-seed  meal 29.  60 


“In  calculating  the  cost  of  butter  production  the  food  alone  is  con- 
sidered. The  skim  milk  and  buttermilk  are  worth  something,  but  there 
is  no  recognized  market  value  for  these  by-products,  and  it  is  consid- 
ered best  to  leave  them  out  of  consideration  and  to  calculate  the  cost 
of  the  butter  without  reference  to  them.” 
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The  average  cost  of  food  per  pound  of  butter  produced  is  given  for 
each  breed  and  each  month  of  lactation,  as  follows : 


Cost  of  food  consumed  for  each  pound  of  butter  made. 


Month  of  lactation. 

Ayr- 

shires. 

Devons. 

Guern- 

seys. 

Holder- 

nesses. 

Hol- 

steins. 

Jerseys. 

1 

Cents. 
14.  24 

Cents. 
15. 00 

Cents. 
9.  57 

Cents. 
8.  63 

Cents. 

Cents. 

9.  96 
14.  73 

2 

16. 14 

17.  69 

11. 79 

20.  00 

21. 65 

3 

22. 18 

20.  42 

15. 42 

25.69 

19.55 

19.  96 

4 

23.38 

20.  00 

16.  59 

23.  81 

26.74 

17.  64 

5 

26.  77 

23.  61 

15.  45 

24.  56 

23.87 

16.  61 

6 

24.  41 

23. 31 

16.  94 

24.  65 

21.05 

18.  74 

7 

26.  84 

29.  83 

16. 41 

24. 93 

21.22 

18. 18 

8 

28. 50 

23.20 

15.  36 

26.  00 

21.60 

18.  36 

9 - 

27.  00 

24.  08 

13.66 

25.  30 

20. 36 

17.  85 

10...  

27.43 

25. 17 

17.  21 

19.  83 

33.  00 

17.  75 

Average 

23.  03 

22. 17 

14.07 

22.  04 

22.  61 

16. 70 

AlloAving  25  cents  per  pound  for  butter  and  making  no  allowance  for 
the  manurial  value  of  the  food  or  the  value  of  the  skim  milk  and  butter- 
milk, the  profits  for  each  breed  during  the  ten  months  are  given  as  fol- 
lows, the  calculation  being  made  to  one  cow  in  each  case : 

Guernseys  $27.60,  Jerseys  $22.15,  Holsteins  $5.75,  Holdernesses 
$4.65,  Devons  $4.30,  Ayrshires  $3.70. 

Fat  lost  and  recovered  in  butter -malting  (pp.  305-310). — The  loss  of  fat 
in  butter-making  is  stated  both  in  total  amount  per  100  pounds  of  milk 
and  in  per  cent.  The  creaming  appears  to  have  been  by  some  gravity 
process.  Nothing  is  said  as  to  the  manner  of  churning,  which  was 
presumably  the  same  for  each  breed.  The  absolute  amounts  of  butter 
fat  lost  and  recovered  from  100  pounds  of  milk  are  calculated  as  follows : 


Fat  lost  and  recovered  from  100  pounds  of  milk. 


Breed. 

Fat  in 
fresh 
milk. 

Fat  re- 
covered 
in  butter. 

Fat  lost  in — 

Skim 

milk. 

Butter- 

milk. 

Jersey  ... .... ... ...... 

Pounds. 
5. 68 
5.  02 
4.46 
3.74 
3.  60 
3.  50 

Pounds. 
5.06 
4.  57 
3.67 
2.  79 
3.01 
2.77 

Pounds. 
0. 37 
0.  32 
0.  57 
0. 68 
0. 44 
0.  55 

Pounds. 
0.  06 
0.  03 
0.  03 
0. 12 
0.  #5 
0.  09 

Guernsey 

Devon 

Holstein 

Hold-erness 

Ayrshire 
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The  difference  between  the  amount  of  fat  originally  in  the  milk  and 
that  contained  in  the  butter,  skim  milk,  and  buttermilk  is  probably 
due  to  mechanical  loss  in  handling.  The  relative  butter-making  effi- 
ciency of  the  fat  in  milk  of  different  breeds,  as  shown  by  the  amount  of 
butter  made  from  1 pound  of  fat  in  the  milk,  was : 

Pounds. 


Guernseys 1.  07 

Jerseys 1. 04 

Holdernesses 0. 98 

Devons - - 0.  97 

Ayrshires... 0.93 

Holsteins : 0.88 


The  milk  fat  of  the  Guernseys  was  recovered  most  completely  in  the  butter.  Since 
the  greatest  loss  of  milk  fat  in  butter-making  is  in  creaming,  where  gravity  processes 
of  creaming  are  employed,  the  proportion  of  milk  fat  recovered  in  the  butter  follows 
more  or  less  closely  the  proportion  of  milk  fat  recovered  in  the  cream.  For  every  100 
pounds  of  milk  fat  recovered  in  the  butter  in  the  case  of  the  Guernseys  the  other 
breeds  recover  the  following  amounts : 


Pounds. 

Guernseys 100. 0 

Jerseys 98. 0 

Holdernesses 91.9 

Devons 90. 4 

Ayrshires - 86. 9 

Holsteins  ... 82. 0 


Although  the  Guernsey  milk  creamed  slightly  more  thoroughly  than 
the  Jersey  milk,  the  latter  contained  more  fat  per  100  pounds  of  milk 
and  stood  first  in  the  actual  amount  of  butter  made  from  100  pounds  of 
milk. 

Relations  of  milk , cream , and  butter  (pp.  310-312). 


It  required  less  milk  to  make  1 pound  of  butter  in  the  case  of  the  Jerseys  than  in 
the  case  of  any  other  breed.  * * * If  100  pounds  of  Jersey  milk  makes  a certain 

amount  of  butter,  the  arrangement  below  indicates  how  much  milk  of  each  breed 
will  he  required  to  make  the  same  amount  of  butter : 


(1)  Jerseys 

(2)  Guernseys  ... 

(3)  Devons 

(4)  Holdernesses 

(5)  Ayrshires  — 

(6)  Holsteins  — 


Pounds. 

100.0 

111.3 
140.0 

170.8 

183.3 

183.9 


The  cream  made  from  the  milk  of  the  Jerseys  contained  most  fat.  In  the  case  of 
the  other  breeds,  the  amount  of  fat  in  the  milk  seemed  to  have  no  definite  relation  to 
the  amount  of  fat  in  the  cream.  This  is  a somewhat  uncommon  experience,  it  being 
generally  held  that  by  the  same  method  of  creaming  the  richness  of  the  cream  in  fat 
will  vary  with  the  richness  of  the  milk  in  fat.  The  Guernseys  stand,  second  in  respect 
to  amount  of  fat  in  milk,  but  their  cream  is  least  rich  in  fat.  * * * The  Holstein 

milk  stands  fourth  in  respect  to  the  amount  of  its  milk  fat,  while  the  cream  stands 
second  in  richness  of  fat. 
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j Daily  and  monthly  yields  of  milk  and  dairy  products  (pp.  312-316). — 
The  average  daily  yield  of  milk  and  butter  during  the  ten  months  is 
stated  as  follows : 


Average  daily  y ield  of  milk  and  ~bntter . 


Breed. 

Milk. 

Butter. 

Jersey  

Pounds. 

14.  9 

Pound. 

0. 89 

Guernsey 

16.6 

0. 90 

Devon - 

12.  0 

0. 51 

Holstein 

24.3 

0.79 

Holderness 

14.  9 

0.  52 

Ayrshire . 

18.6 

0.  61 

The  Holsteins  gave  the  largest  average  amount  of  milk  daily,  while  the  Guernseys, 
closely  followed  by  the  Jerseys,  gave  the  largest  average  daily  yield  of  butter.  * 
* * If  the  milk  of  the  Holsteins  did  not  lose  so  much  fat  in  creaming,  the  Holsteins 

would  easily  make  the  largest  amount  of  butter.  The  question  arises  as  to  the  best 
method  of  getting  the  fat  of  the  Holsteins  from  the  milk  to  the  butter  without  such 
serious  loss.  This  can  be  accomplished  satisfactorily  by  using  a centrifugal  machine 
for  creaming  the  milk.  As  we  propose  to  use  a centrifugal  separator  in  connection 
with  the  second  period  of  lactation,  the  results  will  be  brought  out  in  our  future 
work. 

Temperature  and  time  of  churning  (p.  316). — The  Jersey  milk  was 
churned  at  the  lowest  temperature  (62.3°  F.)  and  the  Devon  milk  at 
the  highest  temperature  (66.6°  F.).  The  time  required  for  churning 
was  shortest  in  the  case  of  the  Guernsey  cream,  thirty-one  minutes, 
and  longest  in  the  case  of  the  Holstein  cream,  ninety-one  minutes. 
The  time  required  was  in  the  following  order:  Guernsey,  Ayrshire, 
Devon,  Jersey,  Holderness,  Holstein. 

Fat  globules  of  milk  (pp.  316-318). — The  relative  number  and  size  of 
fat  globules  in  milk  of  different  breeds  is  briefly  given.  A more  de- 
tailed account  of  the  studies  of  fat  globules  is  given  above  (p.  263). 

General  summary  of  the  results  relating  to  butter  production  of  different 
breeds  (pp.  318-363). — The  tables  given  present  a summary  of  the  more 
important  average  results  and  the  records  of  the  individual  cows  of 
each  breed. 

The  influence  of  advancing  lactation  upon  the  production  of 
butter,  L.  L.  Van  Sdyke  {New  York  State  Sta.  Report  for  1891,  pp.  369- 
386). — Tables  are  given  showing  the  effect  of  advancing  lactation  upon 
the  percentage  of  fat  in  the  milk  and  upon  creamability  and  churnability, 
the  figures  given  being  in  each  case  averages  for  breeds.  These  tables 
bring  out  the  following  points : 

(1)  In  most  cases  the  per  cent  of  fat  in  the  milk  is  greatest  during  the  first  month 
of  lactation.  The  Devons  furnish  an  exception  to  this  general  statement,  since  the 
per  cent  of  fat  was  least  in  the  first  month  of  lactation. 

(2)  In  the  second  month  of  lactation  the  per  cent  of  fat  drops  considerably  in  most 
cases,  the  diminution  being  greatest  in  the  richer  milks.  In  the  milks  containing 
the  smaller  proportions  of  fat,  as  the  Ayrshires,  Holdernesses,  and  Holsteins,  the 
diminution  of  per  cent  of  fat  continued  until  the  sixth  or  seventh  month  of  lacta- 
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tion,  while  with  the  Guernseys  and  Jerseys  the  diminution  continued  through  the 
third  month.  In  the  case  of  the  Devons  the  per  cent  of  fat  increased  gradually 
from  the  first  month  throughout  the  entire  period  of  lactation,  with  some  fluctua- 
tions. * * * 

(3)  The  general  tendency  exhibited  is  a greater  loss  of  fat  in  skim  milk  as  lactation 
advances.  This  is  especially  noticeable  in  case  of  the  Ayrshires  and  Devons,  less 
so  in  case  of  the  others.  * * * In  the  case  of  the  Jerseys  and  Holdernesses,  we 

can  not  perceive  that  advancing  lactation  had  any  marked  influence  whatever  upon 
loss  of  fat  in  creaming,  while  the  increase  of  loss  in  the  case  of  the  Guernseys  was 
slight.  The  milk  richest  in  fat  appears  on  the  whole  to  be  least  influenced.  * * * 

The  loss  of  fat  in  buttermilk  is  vari  able,  and  the  variations  as  a rule  appear  to  be 
independent  of  the  influence  of  the  period  of  lactation.  * * * 

Advancing  lactation  tends  in  some  cases  to  diminish  the  amount  of  fat  recovered, 
while  in  other  cases  the  influence  is  slight  or  apparently  nothing.  * * * 

No  general  statement  regarding  the  influence  of  advancing  lactation  upon  the 
amount  of  milk  required  to  make  a pound  of  butter  can  be  made  that  will  hold  true 
of  all  the  breeds.  When  the  amount  of  fat  in  the  milk  increases  less  milk  is  required 
to  make  a pound  of  butter,  provided  the  increased  amount  of  fat  is  not  lost  in  the 
skim  milk  and  buttermilk.  In  the  case  of  the  Ayrshires,  the  amount  of  milk  required 
to  make  apound  of  butter  gradually  increases  with  advancing  lactation.  With  the 
other  breeds  the  tendency  appears  to  be  a slight  fluctuation  about  a certain  point 
or  else  a tendency  to  a slightly  diminished  amount  of  milk  for  making  but- 
ter. * * * 

With  most  of  the  breeds  the  largest  milk  yield  was  given  in  the  second  or  third 
month,  after  which  there  was  a gradual  but  not  uniform  diminution;  with  the  Ayr- 
shires the  highest  yield  was  in  the  fourth  month,  with  the  Guernseys  in  the  seventh 
month. 

In  regard  to  yield  of  fat  in  milk,  most  of  the  breeds  gave  the  largest  yield  in  the 
second  or  third  months,  with  a gradual  but  not  uniform  diminution  afterwards.  * * * 
In  regard  to  daily  yield  of  butter,  it  was  highest  in  the  second  month  of  lactation 
with  the  Ayrshires,  Holdernesses,  and  Jerseys,  after  which  there  was  a gradual  dimi- 
nution. The  daily  butter  yield  of  the  Devons  increased  during  the  first  four  months 
and  then  diminished.  The  butter  yield  of  the  Guernseys  was  uniformly  the  same 
during  the  first  four  months  and  reached  its  highest  in  the  fifth  month  of  lactation 
and  then  remained  about  the  same  as  during  the  first  four  months  up  to  the  tenth 
month  of  lactation. 

[The  general  tendency  noticed  was  toward  an  increase  in  both  the  temperature  and 
the  length  of  time  required  for  churning  as  the  period  of  lactation  advanced.] 

Influence  of  advancing  lactation  upon  production  of  cheese, 

L.  L.  Yan  Slyke  (New  York  State  Sta.  Report  for  189  f pp.  387- 
389). — The  data  here  presented  are  all  the  result  of  calculations  made 
on  the  basis  of  the  experiment  mentioned  above.  “It  appears  from  the 
data  that  less  milk  is  required  to  make  cheese  as  the  lactation  period 
advances.  # * * The  monthly  yield  of  cheese  increased  in  most 
cases  during  the  first  two  or  three  months  of  lactation  and  then  gradu- 
ally diminished.  In  the  case  of  the  Guernseys  the  yield  increased 
during  the  first  seven  months  and  then  slowly  diminished.” 

How  to  ascertain  the  butter-making  efficiency  of  milk  fat,  L. 
L.  Yan  Slyke  (New  York  State  Sta.  Report  for  1891 , pp.  389-391 ). — 
This  is  a popular  discussion  of  the  approximate  relation  between  but- 
ter fat  and  butter  and  the  difficulties  of  determining  the  butter-making 
efficiency  of  milk  fat  when  the  cream  is  raised  by  any  of  the  gravity 
processes.  The  conclusion  is  reached  that  if  methods  of  creaming  or 
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churning  are  employed  which  do  not  give  uniform  results,  or  if  butter 
is  not  uniformly  salted  and  worked,  “the  amount  of  fat  in  the  milk  is  no 
accurate  guide  as  to  the  amount  of  butter  that  will  be  made  from  the 
milk.” 

Comparison  of  methods  of  creaming  milk  by  setting  and  by 
centrifugal  machine,  L.  L.  Van  Slyke  ( New  York  State  Sta.  Report 
for  1891 , pp.  391 , 392). — During  one  month  the  milk  of  ten  cows  was 
creamed  by  a Baby  separator  run  at  a speed  of  6,200  revolutions  per 
minute,  and  the  results  were  compared  with  those  obtained  with  the 
same  cows  in  the  preceding  month  by  deep  setting  in  Cooley  cans, 
using  ice.  The  following  averages  from  ten  cows  indicate  the  differ- 
ence in  the  results  obtained  by  the  two  methods : 


Gravity- 

method. 

Baby 

separator. 

Pounds  of  milk  required  to  make  1 pound  of  butter 

32. 04 

23. 17 

Per  cent  of  milk  fat  recovered  in  cream 

78.  5 

97.  9 

Per  cent  of  milk  fat  recovered  in  butter 

70.  2 

93.  0 

Pounds  of  butter  per  month 

15.9 

20.7 

“In  the  case  of  one  animal  whose  milk  at  all  times  has  refused  to 
cream  by  any  gravity  process  emfiloyed,  the  yield  of  butter  was  in- 
creased from  13.9  pounds  to  24.1  pounds  by  using  the  separator.  The 
average  gain  was  a little  less  than  5 pounds.” 

Comparison  of  dairy  breeds  of  cattle  with  reference  to  produc- 
tion of  cheese,  L.  L.  Van  Slyke  {New  York  State  Sta.  Report  for 
1891 , pp.  364-369). 

Synopsis. — From  the  results  of  investigations  of  the  milk  of  Jersey,  Guernsey,  Hol- 
stein, Ayrshire,  Devon,  ancl  Holderness  breeds  of  cows,  reported  above,  an  esti- 
mate is  made  of  the  amounts  of  cheese  which  the  milk  might  he  expected  to 
yield.  From  the  estimate  it  appears  that  for  cheese  production  the  Holsteins 
stand  first,  with  the  Guernseys  closely  following.  The  cost  of  food  per  pound 
of  cheese  was  lowest  with  the  Guernseys,  Holsteins,  and  Ayrshires,  in  the  order 
named. 

In  estimating  the  amount  of  cheese  which  could  be  made  from  the 
milk  of  the  different  breeds  under  investigation,  the  following  basis  of 
calculation  is  assumed : 

(1)  The  loss  of  fat  is  made  7 per  cent  of  the  milk  fat,  when  the  milk  contains  on 
an  average  1.2  pounds  of  fat,  or  less  for  1 pound  of  casein  and  albumen,  as  in  the 
case  of  the  Ayrshires,  Devons,  Holdernesses,  and  Holsteins.  The  loss  of  fat'is  made  8 
per  cent  of  the  milk  fat  when  the  milk  contains  on  an  average  1.4  pounds  of  fat  for 
1 pound  of  casein  and  albumen,  as  in  the  case  of  the  Guernseys.  The  loss  of  fat  is 
made  10  per  cent  when  the  milk  contains  on  an  average  1.5  pounds  or  more  of  fat 
for  1 pound  of  casein  and  albumen,  as  in  the  case  of  the  Jerseys. 

(2)  The  loss  of  casein  and  albumen  is  made  uniformly  23  per  cent  of  the  casein 
and  albumen  contained  in  the  milk. 

(3)  The  other  constituents  of  the  cheese,  as  water,  salt,  and  other  ash  constituents, 
sugar,  lactic  acid,  etc.,  are  calculated  as  being  44  pounds  for  the  cheese  made  from 
100  pounds  of  milk. 

7587 — -4 
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The  calculation  on  this  basis  leads  to  the  following  average  results  : 

Relative  value  of  millc  of  different  breeds  for  cheese-malcing . 


Breed. 

Average  composition  of  milk. 

Milk  re- 
quired to 
make  1 
pound  of 
cheese. 

Average 
yield  of 
cheese  per 
month. 

Cost  of  food 
per  pound 
of  cheese 
produced. 

Fat. 

Casein 
and  albu- 
men. 

Eatioof  fat 
to  casein 
and  albu- 
men. 

Per  cent. 

Per  cent. 

Pounds. 

Pounds. 

Cents. 

Jersey  

5.  68 

3. 76 

1:1.50 

8.  00 

56. 14 

7. 95 

Guernsey 

5.  02 

3. 60 

1:  1.  40 

8. 40 

59. 60 

6.  61 

Devon 

4. 46 

3. 81 

1:1.17 

8.  64 

41.  32 

8.  20 

Holstein 

3.  74 

3.  23 

1:1.16 

9.  48 

78.  46 

6.  95 

Holderness 

3.  60 

3. 19 

1 : 1. 13 

9.  72 

46. 28 

7.48 

Ayrshire 

3.  50 

3.  34 

1 : 1.  05 

9. 68 

59.  77 

7.  24 

[With,  one  exception]  the  yield  of  cheese  by  the  different  breeds  corresponds  to 
the  amount  of  fat  in  tbe  milk  more  closely  than  to  the  amount  of  casein  and  albu- 
men ; that  is,  the  fat  in  the  milk  exercises  a greater  influence  on  the  yield  of  cheese 
than  do  the  other  constituents  of  the  milk.  * * * 

The  Guernseys  produce  a pound  of  cheese  at  least  food  cost,  and  this  was  also 
true  of  the  butter  production  of  the  Guernseys.  The  Holsteins  and  Ayrshires,  which 
stood  highest  in  the  food  cost  of  butter  production,  stand  second  and  third  in  regard 
to  the  food  cost  of  cheese  production,  while  the  reverse  is  true  of  the  Jerseys  and 
Devons. 

The  following  table  represents  the  profits,  i.  e.,  the  differences  between 
the  cost  of  food  and  the  value  of  butter  or  cheese  produced,  for  one 
period  of  lactation,  allowing  25  cents  per  pound  for  butter  and  10  cents 
per  pound  for  cheese : 

Profits  from  butter  and  cheese  for  each  breed. 


Profits 
from  butter 
for  one  pe- 
riod of  lac- 
tation. 

Profits 
from  cheese 
for  one  pe- 
riod of  lac- 
tation. 

Ayrshires 

$3.  70  (6) 
4.30  (5) 
27.  60  (1) 
4.65  (4) 
5.75  (3) 
22.15  (2) 

$16.47  (3) 
7. 62  (6) 
20.20  (2) 
11.68  (4) 
20.96  (1) 
11.  54  (5) 

Devons 

Guernseys ..... 

Holdernesses „ 

Holsteins 

Jerseys - 

“From  the  foregoing  table  it  appears  that  the  Guernseys  and  Jer- 
seys are  by  far  the  most  profitable  for  butter  production  as  compared 
with  the  other  breeds,  while  for  cheese  production  the  Holsteins  stand 
first,  with  the  Guernseys  closely  following.” 

Experiments  in  the  manufacture  of  cheese,  L.  L.  Van  Slyke 
(New  York  State  Sta.  Report  for  1891 , pp.  220-299). — A reprint  of  Bulle- 
tin £To.  37  of  the  station  (E.  S.  B.?  vol.  in,  p.  160). 
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STATION  STATISTICS. 

Report  of  executive  committee  of  New  York  State  Station 

(New  York  State  Sta.  Report  for  1891 , pp.  1-7). — Remarks  on  the  work 
of  the  year  and  the  needs  of  the  station. 

Report  of  treasurer  of  New  York  State  Station,  W.  O’Hanlon 

(New  York  State  Sta.  Report  for  1890 , pp.  8-10). — This  is  for  the  fiscal 
year  ending  September  30,  1891. 

Report  of  director  of  New  York  State  Station,  P.  Collier 
(New  York  State  Sta.  Report  for  1891,  pp.  11-181).— This  report  includes 
a list  of  the  bulletins  published  during  the  year;  acknowledgments  of 
gifts  to  the  station ; compiled  statistics  on  the  average  yield  per  acre 
of  principal  farm  crops  from  1879-’89,  and  on  the  production  and  acre- 
age under  cultivation  in  New  York  as  compared  with  the  New  England 
and  Middle  States;  a discussion  of  these  statistics;  program  of  the 
Geneva  dairy  school  held  at  the  station  August  24  to  September  4, 
1891 ; statistics  of  commercial  fertilizers ; and  the  discussion  of  experi- 
ments described  under  other  headings.  There  is  also  a brief  outline  ot 
experiments  with  fungicides  carried  on  at  this  station  under  direction 
of  the  Division  of  Vegetable  Pathology  of  this  Department. 

Reports  of  board  of  managers  and  director  of  the  Rhode 
Island  Station  (Rhode  Island  Sta.  Report  for  1891 , pp.  3-21). — Gen- 
eral statements  regarding  the  working  force,  work,  equipment,  and 
publications  of  the  station.  The  terms  are  given  of  the  arrangement 
with  the  State  board  of  agriculture,  under  which  the  analyses  con- 
nected with  fertilizer  inspection  are  made  and  published  by  the  station. 
The  permanent  experimental  plats  laid  out  at  the  station  are  described 
and  illustrated. 

Report  of  treasurer  (Rhode  Island  Sta.  Report  for  1891,  pp.  101-103). 
— A statement  of  receipts  and  expenditures  of  the  Rhode  Island  Station 
for  the  fiscal  year  ending  June  30,  1891. 


AGRICULTURAL  STATISTICS. 

Report  of  farmers’ institute  at  Pomeroy,  Washington  ( Wash- 
ington Sta.  Bui.  No.  5,  May,  1892 , pp.  85-103). — This  includes  papers 
and  discussions  on  the  following  subjects:  State  aid  for  the  Agricul- 
tural College,  by  G.  Lilley;  Farm  resources,  by  J.  O’B.  Scobey;  Azo- 
turia,  by  C.  E.  Munn;  Farmers’  sons,  by  E.  W.  D.  Mays;  and  Trees  and 
tree  growth,  by  E.  R.  Lake. 

Government  direction  of  agriculture  in  Europe,  J.  E.  Ray,  Jr., 
(Maryland  Sta.  Special  Bui.  H.,  July,  1892,  pp.  8). — A brief  account  of 
the  methods  adopted  by  European  governments  for  the  promotion  of 
agriculture. 


ABSTRACTS  OF  PUBLICATIONS  OF  THE  UNITED  STATES  DEPARTMENT  OF 

AGRICULTURE. 


The  relations  of  soil  to  climate,  E.  W.  Hilgard  ( Weather  Bureau , 
Bui.  No.  3 , pp.  59). 

Synopsis. — This  subject  is  discussed  under  the  following  heads  : The  processes  of  soil 
formation,  influence  of  climatic  conditions  on  the  physical  character  and  chem- 
ical nature  of  soils  and  on  the  chemical  processes  in  soils,  and  the  alkali  lands  of 
arid  regions. 

This  paper  discusses  from  both  a practical  and  theoretical  standpoint 
some  of  the  more  important  phenomena  dependent  upon  the  relation 
between  climate  and  soil  “and  their  effects  upon  the  agricultural  pecu- 
liarities of  the  chief  climatic  subdivisions.”  While  data  have  been 
drawn  from  every  available  source,  by  far  the  larger  proportion  has 
been  furnished  by  the  author’s  extended  studies  of  the  soils  of  the 
United  States.  The  incompleteness  and  inaccessibility  of  the  data  ren- 
der gaps  and  omissions  unavoidable,  but  the  author  expresses  the  hope 
that  this  first  attempt  at  a systematic  exposition  of  the  subject  “may 
serve  at  least  the  purpose  of  enlisting  in  the  study  of  this  the  latest 
phase  of  chemical  geology  a larger  number  of  active  workers  and  ob- 
servers, so  that  at  least  the  large  amount  of  information  actually  exist- 
ing may  be  gathered  together  and  made  practically  useful,  thus  leading 
the  way  to  a better  understanding  of  the  character,  capabilities,  and 
needs  of  the  lands  of  the  various  regions  and  of  the  means  of  utilizing 
them  to  the  best  advantage.” 

After  a brief  discussion  of  the  agencies  active  in  the  formation  of 
soils,  and  of  the  classification  of  soils,  the  author  proceeds  to  the  con- 
sideration of  the  climatic  factors  which  modify  soils.  Of  these  temper- 
ature is  of  prime  importance,  for — 

Within  the  ordinary  limits  of  atmospheric  temperatures  all  the  chemical  processes 
active  in  soil  formation  are  intensified  by  high  and  retarded  by  low  temperatures,  all 
other  conditions  being  equal.  * * * 

This  being  true,  we  should  expect  that  the  soils  of  tropical  regions  should,  broadly 
speaking,  be  more  highly  decomposed  than  those  of  the  temperate  and  frigid  zones. 
While  this  fact  has  not  been  actually  verified  by  the  direct  comparative  chemical 
examination  of  corresponding  soils  from  the  several  regions,  * * * yet  the  in- 

comparable luxuriance  of  the  natural  as  well  as  the  artificial  vegetation  in  the  tropics 
and  the  long  duration  of  productiveness  * * * offer  at  least  presumptive 

evidence  of  the  practical  correctness  of  this  induction.  In  other  words,  the  fal- 
lowing action,  whicl^n  temperate  region  stakes  place  with  comparative  slowness, 
necessitating  the  early  use  of  fertilizers  on  an  extensive  scale,  has  been  much  more 
rapid  and  effective  in  the  hot  climates  of  the  equatorial  belt,  thus  rendering  availa- 
ble so  large  a proportion  of  the  soil’s  intrinsic  stores  of  plant  food  that  the  need  of 
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artificial  fertilization  is  tliere  restricted  to  those  soils  of  which  the  parent  rocks 
were  exceptionally  deficient  in  the  mineral  ingredients  of  special  importance  to 
plants  that  ordinarily  form  the  essential  material  of  fertilizers. 

Water  is  a prominent  agent  in  the  process  of  soil  formation  and 
rainfall  in  connection  with  soil  conditions  is  an  important  factor  in  de- 
termining the  quality  of  agricultural  soils.  In  regions  of  abundant 
rainfall  an  obvious  result  is  the  leaching  out  of  the  soluble  constitu- 
ents of  rocks  set  free  in  the  process  of  weathering. 

When,  however,  the  rainfall  is  either  in  total  quantity  or  in  its  distribution  insuf- 
ficient to  effect  this  leaching,  the  substances  that  otherwise  would  have  passed  into 
the  sea  are  wholly  or  partially  retained  in  the  soil  stratum,  and  when  in  sufficient 
amount  may  become  apparent  on  the  surface  in  the  form  of  efflorescences  of  “ alkali” 
salts.  * * * 

One  of  the  most  important  modifications  produced  by  scantiness  of  rainfall  on  soil 
formation  is  the  great  retardation  of  the  formation  of  clay  from  feldspathic  rocks 
(kaolinization)  and  the  sediments  derived  therefrom. 

As  a result,  it  is  observed  that  the  soils  of  the  Atlantic  slope  are  prevalently  loams, 
containing  considerable  clay,  and  even  in  the  case  of  alluvial  lands  oftentimes  very 
clayey  or  heavy,  while  the  character  of  the  soils  of  arid  regions  is  predominantly 
sandy  or  silty,  with  but  a small  proportion  of  clay,  unless  derived,  directly  or  indi- 
rectly, from  preexisting  formations  of  clay  or  clay  shales. 

Not  only  is  the  proportion  of  clay  greater  in  soils  of  liurnid  regions 
than  in  those  of  arid  regions,  but  its  distribution  is  very  different. 

[In  the  former  case]  the  clay,  becoming  partially  diffused  in  the  rain  water  when 
a somewhat  heavy  fall  occurs,  percolates  through  the  soil  in  that  condition  and 
tends  to  accumulate  in  the  subsoil,  the  result  being  that  almost  without  exception 
the  subsoils  of  the  humid  regions  are  very  decidedly  more  clayey  than  the  corre- 
sponding surface  soils.  * * * 

Not  only  does  this  clay  water  tend  to  render  the  subsoil  more  compact  and  heavy, 
making  it  less  pervious  to  water  and  air,  but  it  is  assisted  materially  in  this  by  the 
action  which  tends  to  leach  the  lime  carbonate  out  of  the  surface  soil  into  the  sub- 
soil. The  accumulated  clay  is  thus  frequently  more  or  less  cemented  into  a “hard- 
pan”  by  lime  partly  in  the  form  of  carbonate  and  partly  in  that  of  zeolitic  (hydrous 
silicate)  compounds,  adding  to  the  compactness  of  the  subsoil,  and  therefore  to 
the  usual  specific  difference  between  soil  and  subsoil,  viz,  the  deficiency  or  absence 
of  humus  and  the  difficulty  of  penetration  by  an  aeration  of  the  roots  of  plants. 

On  the  other  hand,  the  soils  of  arid  regions  not  being  subject  to  this 
action  of  water,  are  in  most  cases  of  uniform  chemical  and  physical 
condition  to  a great  depth. 

When  vegetable  matter  decays  under  ground  in  well- drained  soils  the 
result  is  the  dark  soluble  humus  which  is  such  a valuable  addition  to 
agricultural  soils.  When,  however,  decomposition  is  accomplished  sim- 
ply by  the  action  of  air  assisted  by  an  elevated  temperature,  the  organic 
material  is  destroyed  by  a process  of  slow  combustion  (eremacausis), 
leaving  practically  nothing  but  the  ash  constituents  of  the  original 
material. 

It  is  easily  seen  that  under  the  influence  of  hot,  rainless  summers  the  [latter]  pro- 
cess * * * must  prevail  very  largely,  and  that,  exceptional  circumstances  apart, 

the  pervious  soils  of  the  arid  regions  are  likely  to  contain  less  humus  than  those  of 
humid  climates.  Broadly  speaking,  actual  examination  amply  proves  this  presump- 
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tion  to  be  correct.  * * * Few  of  the  characteristic  upland  soils  of  the  arid  re- 

gion contain  over  0.40  per  cent  of  true  humus.  The  fruit  growing  “mesa”  soils  of 
south  California  mostly  fall  below  0.25  per  cent.  In  the  humid  region  of  the  cotton 
States  0.75  per  cent  is  a common  amount;  and  few  even  of  the  pine  woods  soils  fall 
below  0.50  per  cent. 

Turning  to  a consideration  of  tire  more  purely  chemical  processes  in  the 
soil  as  affected  by  climatic  conditions,  the  first  subject  claiming  atten- 
tion is  the  leaching  out  of  the  calcium  carbonate. 

Although  ordinarily  considered  insoluble  in  water  when  in  the  form  of  marble, 
limestone,  or  chalk,  lime  carbonate  is  yet  sufficiently  soluble  in  the  soil  water — 
always  more  or  less  charged  with  carbonic  acid — to  be  materially  affected  by  the 
leaching  process.  While  much  less  soluble  than  the  salts  of  potassium,  sodium,  or 
magnesium,  and  also  less  than  gypsum  or  lime  sulphate,  yet  the  constant  tendency 
is  to  leach  it  out  of  the  surface  soil  into  the  subsoil,  and  from  the  soils  of  the 
uplands  into  those  of  the  lowlands.  * * * 

This  being  so,  it  follows  that  in  arid  climates,  in  which  the  rainfall  is  insufficient  to 
leach  the  soil  even  of  its  very  easily  soluble  alkali  salts,  the  lime  carbonate  must  of 
necessity  accumulate  to  even  a greater  extent  than  the  former.  We  should  there- 
fore expect  to  find  the  soils  of  the  region  west  of  the  one  hundredth  meridian  in  the 
United  States,  and  generally  those  of  arid  regions  everywhere,  richer  in  lime  than 
those  of  the  humid  regions,  and  particularly  of  those  having  abundant  and  frequent 
rains  during  a warm  summer. 

For  tlie  purpose  of  studying  this  question  tlie  author  tabulates  all 
tlie  available  analyses  of  soils  from  the  humid  and  arid  portions  of  the 
United  States,  respectively,  excluding  such  as  are  not  strictly  compara- 
ble, as  for  instance  analyses  of  soils  from  calcareous  areas,  which  are 
omitted  for  obvious  reasons.  This  table  includes  analyses  of  soils  from 
the  humid  regions  of  North  Carolina,  South  Carolina,  Georgia,  Florida, 
Alabama,  Mississippi,  Arkansas,  Kentucky,  and  Louisiana,  and  from 
the  arid  regions  of  California,  Washington,  Montana,  Utah,  New  Mex- 
ico, Colorado,  and  Wyoming.  The  average  results  were  as  follows: 


Average  composition  of  soils  in  the  humid  and  arid  regions  of  the  United  States. 


N umber  of  soils 
averaged. 

Insoluble  resi- 
due. 

Soluble  silica. 

Total  insoluble 
residue  and 
soluble  silica. 

Potash. 

Soda. 

Lime. 

Magnesia. 

Brown  oxide 
manganese. 

Peroxide  of  iron. 

Total  for liumid region. 

466 

84. 031 

4.212 

87.  687 

0. 216 

0.  091 

0. 108 

0. 225 

0. 133 

3.131 

Averages  by  States 

84. 472 

3. 873 

88. 126 

0.187 

0.071 

0. 112 

0.  209 

0. 126 

3.455 

California 

198 

67.  882 

8.  960 

76.  842 

0.  644 

1 0.277 

1.075 

1.  488 

O.OfcT 

6.  303 

Washington 

76 

75.  021 

3.673 

78. 696 

0.  777 

0.  249 

1.  378 

1. 171 

0.049 

5.  530 

Montana 

39 

66. 141 

6.  235 

72. 376 

1.005 

0.226 

2. 483 

1.494 

0.  057 

4. 459 

Total  for  arid  region . . . 

313 

70. 565 

7.266 

76. 135 

0.  729 

0.264 

1.362 

1.411 

0.059 

5.  752 

Averages  by  States 

69.  681 

6.  289 

75.  652 

0.  825 

j 0.251 

1.  645 

1.  384 

0.  056 

5. 431 

Utah 

1 

79.20 

4.70 

83.  90 

0.  709 

0.404 

1.  237 

0.  848 

0.  019 

7.770 

New  Mexico  

1 

63.  20 

7.32 

70. 52 

0.732 

0.176 

10.  060* 

1.007 

0. 020 

4.031 

Colorado 

1 

69.61 

11. 12 

80.  73 

0.  964 

0. 113 

0.  706 

0.  845 

0.  006 

6.  640 

Average  of  the  three  . . 

70.  67 

7.  71 

78.  38 

0.801 

0.231 

0.  971 

' 0.  900 

0.  015 

6. 147 

Wyoming 

NT 

75.  79 

2.  45 

78.  24 

0. 72 

2.67 

1.  45 

3. 32 

Omitted  in  average. 
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Average  composition  of  soils  in  the  humid  and  arid  regions  of  the  United  States — Cont’d. 


Alumina, 

Phosphoric  acid. 

Sulphuric  acid. 

Water  and  or- 
ganic matter. 

Total. 

Hy  gro  scopic 
moisture. 

Temperature  of 
absorption,  C. 

1 Soluble  phos- 
phoric acid. 

Humus. 

Carbonic  acid. 

Available  inor- 
ganic matter. 

Total  for  humid  region 

4.296 

0. 113 

1 

0.  052 

3.644 

100. 178 

4.  650 

18.5 

2.  39 

Averages  by  States  . . 

T008~ 

0. 114 

0.  065 

3.557 

100.  093 

4. 189 

20.9 

2.  53 

flali  form  a, ... 

8. 721 

0.  083 

0.  048 

4.  396 

100.  048 

5.925 

0.  03 

1.  040 

1. 148 

0. 48 

Washington 

6.  068 

0. 173 

0.028 

5.  226 

99.  952 

5.941 

1. 155 

0.  403 

4.  67 

Montana, 

7. 145 

0. 178 

0.  029 

7. 133 

99.  935 

8.  712 

3.  321 

2.  398 

1.  82 

Total  for  arid  region . . 

7.  888 

0. 117 

0.  041 

4.  945 

99. 993 

6.  281 

1. 839 

1.  316 

2.  32 

Averages  hy  States  . 

7.  309 

0. 144 

0.  035 

5. 585 

99. 978 

6.859 

].  830 

1.  316 

2.  32 

U tab ............ ... 

1.477 

0. 160 

0.  003 

3.707 

100.  232 

New  Mexico 

2.  560 

0. 103 

0.  082 

3. 197 

99.  849 

Colorado 

5.  560 

0.  090 

0.033 

4.430 

100. 117 

Average  of  the  three . 

3. 199 

0.117 

0.  039 

3.778 

100.  099 

Wyoming 

5.  85 

0. 18 

0. 10 

4.79 

99.  69 

1. 90 

Considering  in  this  table  first  the  ingredient  under  discussion  above,  viz,  lime,  a 
glance  at  the  columns  for  the  two  regions  shows  a surprising  and  evidently  intrinsic 
and  material  difference,  ap p r o x i m a t i n g in  the  average  by  totals  to  the  proportion  of 
1 to  12,  in  the  average  by  States  1 to  14£.  This  difference  is  so  great  that  no  acci- 
dental errors  in  the  selection  or  analysis  of  the  soils  can  to  any  material  degree 
weaken  the  overwhelming  proof  of  the  correctness  of  the  inference  drawn  upon 
theoretical  grounds,  viz,  that  the  soils  of  the  arid  regions  must  be  richer  in  lime 
than  those  of  the  humid  countries.  * * * Now,  if  it  be  true  that  “ a limestone 

country  is  a rich  country  ” in  the  humid  regions,  and  if,  as  the  tables  show,  the  soils 
of  the  arid  regions  are  all  calcareous  to  the  extent  to  which  that  property  serves  its 
general  purpose,  then  it  must  also  be  true  that  when  the  deficiency  of  rainfall  in  the 
arid  regions  is  supplied  by  irrigation,  the  soils  of  the  arid  regions  should  be  excep- 
tionally productive  as  compared  with  those  of  the  regions  of  summer  rains. 

I think  experience  shows  that  this  is  strictly  true,  and  that  in  the  arid  region 
“poor”  soils  are  very  much  less  common  than  in  the  humid  climates. 

In  humid  regions  there  is  always  a marked  difference  between  upland 
and  lowland  vegetation,  that  of  the  lowlands  being  generally  such 
plants  as  the  tulip  tree  or  whitewood,  black  walnut,  linden,  etc.,  which 
flourish  in  limy  soils,  there  being  a marked  difference  in  respect  to  the 
proportion  of  lime  in  hill  and  valley  soils  in  such  regions.  In  the  arid 
regions,  on  the  contrary,  the  uplands  and  lowlands  being  nearly  equally 
calcareous,  the  differences  observed  are  entirely  referable  to  moisture 
conditions,  for  as  soon  as  the  uplands  are  irrigated  the  lowland  flora, 
so  far  as  it  is  distinct,  takes  possession. 

Returning  to  a study  of  the  tables,  it  is  found  that  the  differences 
observed  for  lime  hold  good  for  magnesia,  showing  that  climatic  influ- 
ences have  affected  this  element  like  the  lime. 

As  a natural  result  of  leaching  out  of  the  soluble  elements,  we  would 
expect  to  find  the  soils  of  humid  regions  rich  in  the  more  insoluble  con- 
stituents. The  tables  show  that  the  difference  is  pronounced,  the  ratio 
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being  substantially  70  per  cent  in  arid  regions  to  84  per  cent  inbumid 
regions. 

The  author’s  investigations  have  shown  that  a certain  proportion  of 
the  alumina  and  silica  in  soil  exists  in  the  form  of  complex,  easily 
decomposable  silicates  (zeolites).  An  examination  of  the  table  for  sol- 
uble silica,  which  is  an  index  of  the  amount  of  these  zeolites  present, 
will  show  that  they  are  more  abundant  in  soils  of  arid  regions. 

Nor  should  this  be  a matter  of  surprise  when  we  consider  the  agencies  which  are 
brought  to  hear  upon  the  soils  of  the  arid  regions  with  so  much  greater  intensity 
than  can  he  the  case  where  the  solutions  resulting  from  the  weathering  process  are 
continually  removed  as  fast  as  formed  by  the  continuous  leaching  effect  of  atmos- 
pheric waters.  In  the  soils  of  regions  where  summer  rains  are  insignificant  or  want- 
ing, these  solutions  not  only  remain,  hut  are  concentrated  by  evaporation  to  apoint 
that  in  the  nature  of  the  case  can  never  he  reached  in  humid  climates.  Prominent 
among  these  soluble  ingredients  are  the  silicates  and  carbonates  of  the  two  alkalies, 
potash  and  soda.  The  former  when  filtered  through  a soil  containing  the  carbon- 
ates of  lime  and  magnesia,  will  soon  be  transformed  into  complex  silicates,  in  which 
potash  takes  precedence  of  soda,  and  which,  existing  in  a very  finely  divided  (at  the 
outset  in  a gelatinous)  condition,  serve  as  an  ever  ready  reservoir  to  catch  and  store 
the  lingering  alkalies  as  they  are  set  free  from  the  rocks,  whether  in  the  form  of  sol- 
uble silicates  or  carbonates.  The  latter  have  still  another  important  effect : In  the 
concentrated  form  at  least  they  themselves  are  effective  in  decomposing  silicate 
minerals  refractory  to  milder  agencies,  such  as  calcic  carbonate  solutions;  and  thus 
the  more  decomposed  state  in  which  we  find  the  soil  minerals  of  the  arid  regions  is 
intelligible  on  that  ground  alone. 

But  it  must  not  be  forgotten  that  lime  carbonate,  though  less  effective  than  the 
corresponding  alkali  solutions,  nevertheless  is  ‘known  to  produce,  by  long-continued 
action,  chemical  effects  similar  to  those  that  are  more  quickly  and  energetically 
brought  about  by  the  action  of  caustic  lime.  * * * 

In  the  analysis  of  silicates  we  employ  caustic  lime  for  the  setting  free  of  the  alka- 
lies and  the  formation  of  easily  decomposable  silicates,  by  igniting  the  mixture, 
but  the  carbonate  will  slowly  produce  a similar  change,  both  in  the  laboratory  and 
in  the  soils  in  which  it  is  constantly  present.  This  is  strikingly  seen  when  we  con- 
trast the  analyses  of  calcareous  clay  soils  of  the  humid  region  with  the  corresponding 
non-calcareous  ones  of  the  same.  In  the  former  the  proportions  of  dissolved  silica 
and  alumina  are  almost  invariably  much  greater  than  in  the  latter,  so  far  as  such 
comparisons  are  practicable  without  assured  absolute  identity  of  materials. 

The  data  show  no  constant  difference  between  the  proportions  of  iron 
and  phosphoric  acid  in  the  soils  of  the  two  regions,  but  as  regards 
manganese,  the  proportion  is  much  less  in  arid  than  in  humid  climates. 
Very  great  differences  also  are  brought  out  in  the  average  contents  of 
potash  and  soda. 

The  process  of  “kaolinization,”  being  that  by  which  clays  are  formed  out  of 
feldspathic  minerals  and  rocks,  such  as  granite,  diorite,  trachyte,  etc.,  results  in 
the  simultaneous  formation  of  solutions  of  carbonates  and  silicates  of  potash  and 
soda.  These  coming  in  contact  with  the  corresponding  compounds  of  lime  and 
magnesia,  also  common  products  of  rock  decomposition,  are  partly  taken  up  by  the 
latter,  forming  complex,  insoluble,  hydrous  silicate  (zeolites).  In  these,  however, 
potash  whenever  present  takes  precedence  of  soda,  so  that  when  a solution  of  a 
potash  compound  is  brought  in  contact  with  a zeolite  containing  much  soda  the 
latter  is  partially  or  wholly  displaced,  and  being  soluble  tends  to  be  washed  away  by 
the  rainfall  ifito  the  country  drainage.  Hence,  potash,  fortunately  for  agriculture, 
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is  tenaciously  held  by  soils,  while  soda  accumulates  only  where  the  rainfall  or  drain- 
age is  insufficient  to  effect  proper  lea-ching,  and  in  that  case  manifests  itself  in  the 
formation  of  what  is  popularly  known  as  alkali  soils,  namely,  those  in  which  a nota- 
ble amount  of  soluble  salts  exist,  and  are  kept  in  circulation  by  the  alternation  of 
rainfall  and  evaporation,  the  latter  causing  the  salts  to  accumulate  at  the  surface 
and  to  manifest  themselves  in  the  form  of  saline  crusts  or  efflorescences.  * * * 

Alkali  lands  are  a characteristic  feature  of  all  regions  of  scanty  rainfall,  and  are 
found  on  all  the  continents. 

It  appears  that  in  California  20  inches  of  rainfall  is  the  limit  beyond 
which  soluble  salts  can  not  be  retained  in  the  soil  in  considerable 
amounts. 

[Investigations  in  other  States]  show  that  while  the  presence  of  alkali  is  de- 
pendent upon  a certain  deficiency  of  rainfall,  yet  that  fact  alone  does  not  necessarily 
imply  its  presence  to  any  practically  important  extent,  the  greater  or  less  pervious- 
ness of  the  soil  and  of  the  substrata,  as  well  as  a certain  slope  of  the  surface,  being 
effectual  in  counteracting  the  accumulation.  Nevertheless,  as  the  table  of  soil  com- 
position shows,  such  deficiency  remains  potent  everywhere  in  bringing  about  the 
main  characteristics  of  the  soils  of  the  arid  region,  to  wit,  high  percentages  of  lime, 
magnesia,  and  potash,  and  relatively  of  soda. 

A study  of  the  distribution  of  the  rains  through  the  year  [in  India]  seems  to 
account  for  the  inefficacy  of  the  rains  in  leaching  the  soil  of  the  northwest  provinces 
of  its  surplus  salts.  Unlike  the  “ Franciscan”  type  of  climate,  in  which  nearly  all 
the  rainfall  is  concentrated  within  a consecutive  period  of  six  months,  during  which 
the  soil  is  constantly  kept  wet  enough  to  permit  of  percolation  downward,  the  rains 
of  northwest  India  fall  more  or  less  in  all  months  of  the  year  save  November,  but 
usually  in  such  small  amounts  that  no  percolation  is  brought  about,  save  that  in  the 
months  of  July  and  August  nearly  half  of  the  annual  precipitation  comes  down  in 
torrential  form,  ill  calculated  to  produce  more  than  a wetting  of  the  soil  to  a depth 
whence  capillary  rise  will  again  carry  the  soluble  salts  to  the  surface.  * * * 

The  first  touch  of  the  water  dissolves  the  salts,  and  the  dry  soil  beneath  instantly 
absorbs  the  solution,  leaving  the  bulk  of  the  water  to  flow  by  uselessly. 

The  composition  of  alkali  in  Europe,  Asia,  Africa,  Australia,  and 
the  United  States  is  shown  in  tables  of  analyses  selected  from  dif- 
ferent sources. 

Of  the  accessory  ingredients,  those  most  manifestly  dependent  upon  climatic  con- 
ditions are  the  nitrates.  It  is  well  known  that  the  process  upon  which  their  forma- 
tion depends  is  materially  conditioned  upon  a certain  high  temperature  (about  75° 
F.);  a moderate  degree  of  moisture,  permitting  the  easy  access  of  air  and  forbid- 
ding the  existence  of  reductive  fermentations ; the  presence  of  calcic  or  magnesia 
carbonate;  and,  most  of  all,  upon  that  of  the  “nitrifying  organism,”  without  which 
the  other  conditions  are  powerless  to  act.  * * * We  should  expect  to  find 

nitrates  scarce  or  absent  where  large  percentages  of  carbonate  of  soda  are  found  in 
the  alkaline  salts,  and  relatively  abundant  when  sulphate  and  chloride  are  chiefly 
present.  Actual  examination  fully  confirms  this  a priori  conclusion.  The  occur- 
rence of  nitrates  in  large  proportion  is  confined  to  those  regions  in  which  white  alkali 
is  predominant;  that  is,  neutral  salts  whose  presence  does  not  injure  the  activity  of 
the  nitrifying  organism.  * * * 

Aridity  is  peculiarly  favorable  to  the  supplying  of  nitrogen  to  plants. 

While  the  presence  of  potash  is  to  some  extent  dependent  upon  the  character  of 
the  country  rock,  being  often  very  high  where  (true)  granites  contribute  largely  to 
the  soils,  yet  its  accumulation  in  the  soils  themselves  seems  to  follow  as  a matter  of 
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course  along  witli  and  in  preference  to  tlie  sodium  salts,  the  cause  of  the  difference 
being  its  more  tenacious  retention  by  the  soil.  * * * There  does  not  appear  to 

be  any  relation  between  the  amounts  of  potash  present  and  the  neutral  or  carbonated 
condition  of  the  salts. 

The  slight  solubility  of  earthy  phosphates  of  necessity  relegates  the  abundant 
occurrence  of  soluble  phosphates  to  the  cases  where  the  salts  are  highly  carbonated; 
it  is  therefore  chiefly  in  the  very  black  alkali  that  we  find  notable  amounts  of  dis- 
solved (sodic)  phosphate. 

The  author  discusses  the  theory  of  the  formation  of  natural  deposits 
of  carbonate  of  soda. 

There  seems  to  be  a consensus  of  opinion  that  the  carbonation  of  the  soda  is  con- 
nected in  some  way  with  the  presence  of  limestone  or  carbonate  of  lime;  and  that 
an  exchange  has  occurred  in  which  either  common  salt  or  Glauber’s  salt  have 
transferred  their  acidic  components  to  lime  and  have  become  carbonates  instead. 
* * * Yet  the  simple  explanation  of  the  contrary  reaction  was  given  and  pub- 

lished as  early  as  1826  by  Sclrweigger.  In  1859  it’was  again  observed  by  Alex.  Muller, 
in  a different  form,  but  neither  these  chemists  nor  any  of  their  readers  appear  to 
have  perceived  the  important  bearing  of  this  reaction  not  only  upon  the  formation 
of  the  natural  deposits  of  carbonate  of  soda,  but  also  upon  a multitude  of  pro- 
cesses in  chemical  geology. 

Without  going  into  details,  which  have  been  published  elsewhere,*  it  may  be 
broadly  stated  that  the  formation  of  carbonated  alkalies  occurs  whenever  the  neu- 
tral alkaline  salts  (chlorides  or  sulphates)  are  placed  in  presence  of  lime  or  mag- 
nesia carbonates  and  carbonic  acid,  or  of  alkali  u supercarbonates”  (hydrocarbon- 
ates) containing  even  a slight  excess  of  carbonic  acid  above  the  normal  carbonate, 
the  latter  being  the  actual  condition  of  all  natural  sodas. 

The  reclamation  of  alkali  lands  is  briefly  discussed.  Irrigation,  un- 
derdraining, and  applications  of  gypsum  are  means  suggested.  This 
subject  has  already  been  treated  in  detail  in  an  appendix  to  the  Annual 
Eeport  of  the  California  Station  for  1890  (E.  S.  E.,  vol.  IY,  p.  120). 

Crop  report  (. Division  of  Statistics , Special  Report , July , 1892 , pp. 
275-296). — This  includes  the  following  articles:  European  crop  report 
for  July,  notes  on  foreign  agriculture,  Indian  cotton  crop  for  1892,  sus- 
pension of  duties  on  corn  imported  into  Mexico,  removal  of  restrictions 
upon  Eussian  grain  exports,  exports  of  corn,  and  transportation  rates. 

Crop  report  ( Division  of  Statistics , Report  No.  98 , n.  ser .,  August , 
1892,  pp.  299-327). — This  includes  the  following  articles : Primary  prices 
of  farm  products;  foreign  trade  in  agricultural  products,  1892;  Euro- 
pean crop  report  for  August;  notes  on  foreign  agriculture;  and  trans- 
portation rates. 

From  the  preliminary  returns  of  the  Bureau  of  Statistics  of  the  Treasury  Depart- 
ment, it  appears  that  the  foreign  trade  of  the  United  States  during  the  year  ended 
June  30,  1892,  aggregated  $1,857,679,603,  exceeding  the  largest  trade  of  any  previous 
year  by  more  than  $128,000,000.  The  trade  of  the  year  was  made  up  of  imports 
$827,401,573,  and  of  exports  $1,030,278,030.  The  exports  were  subdivided  into  do- 
mestic produce  $1,015,732,011,  and  foreign  exports  $14,546,019.  For  the  first  time 
in  the  history  of  the  foreign  trade  our  exports  of  domestic  produce  amounted  to  more 
than  $1,000,000,000.  The  balance  of  trade  in  favor  of  the  United  States  was 
$202,876,457,  against  $39,564,614  last  year,  and  an  adverse  balance  of  $2,730,277  in  1889, 

* Proceedings  of  the  American  Association  for  the  Promotion  of  Agricultural 
Science  1888  and  1890. 
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and  $28,002,607  in  1888.  In  but  three  years  in  our  history  has  the  balance  in  our 
favor  been  so  large.  The  increase  in  trade  over  the  figures  of  the  previous  year  was 
entirely  in  our  exports,  as  the  imports  showed  a slight  falling  off  from  the  record  of 

1891. 

Grouping  the  items  of  our  domestic  exports  according  to  their  origin,  it  appears 
that  farm  products  furnished  78.1  per  cent  of  the  total  trade,  in  value  aggregating 
$793,717,676.  This  exceeds  by  more  than  $150,000,000  the  value  of  our  shipments  of 
agricultural  products  in  any  single  previous  year  and  surpasses  the  record  of  1889 
by  more  than  $260,000,000.  It  is  actually  greater  by  $63,000,000  than  our  total  ex- 
ports of  all  forms  of  production  in  1889,  and  is  greater  than  our  total  foreign  trade,  im- 
ports and  exports  combined,  prior  to  1870.  The  export  trade  in  farm  products  has 
been  segregated  from  the  full  trade  returns  of  the  past  two  years  and  is  presented  in 
full  below.  Separating  the  total  trade  in  farm  products  into  that  made  up  of  ani- 
mals and  their  products,  bread  and  breadstuff’s,  cotton  and  cotton-seed  oil,  and  mis- 
cellaneous products,  it  appears  that  the  exports  under  each  head  during  the  last 
four  years  have  been — 


1S89. 

1890. 

1891. 

1892. 

Animals  and  their  products 

$126,  586, 103 
123,  876,  661 
230,  073,  879 
40,  210,  753 

$175,  986,  750 
154,  925,  927 
256,  259,  970 
40,  044,  009 

$178, 104,  333 
128, 121,  656 
294,  688,  203 
38,  524,  907 

$181, 718, 188 
299,  363, 117 
263, 443,  526 
49, 192,  845 

Bread  and  breadstutfs 

Cotton  and  cotton-seed  oil - 

Miscellaneous 

Total 

529,  747,  396 

627,  216,  656 

639,  439,  099 

793,  717,  676 

Total  exports  - - - 

730,  282,  609 

845,  293,  828 

872,  270,  283 

1,  015,  732,  Oil 

Per  cent  agricultural 

72.5 

74.2 

73.3 

78.1 

The  total  import  trade  of  1892  aggregated  $827,401,573.  Segregating  those  articles 
which  may  properly  be  classed  as  agricultural,  it  appears  that  51.6  per  cent  of  our 
importation  was  made  up  of  agricultural  products,  the  aggregate  being  $427,933,311. 
This  is  an  increase  of  $18,000,000  over  similar  imports  in  1891  and  of  $53,000,000  over 
1890.  An  examination  shows  the  gratifying  fact  that  this  increase  is  almost  entirely 
confined  to  such  products  as  in  no  way  compete  with  our  own  production.  Exclud- 
ing sugar  and  molasses,  which  under  the  present  customs  law  occupy  a somewhat 
peculiar  position,  it  appears  that  in  1889  54  per  cent  of  our  agricultural  imports 
could  be  properly  classified  as  coming  into  competition  with  our  own  products,  while 
in  1892  a similar  division  shows  but  44  per  cent  competing. 

Condition  of  growing  crops  (Division  of  Statistics , Report,  August , 
1892, pp.  16). — The  crops  included  in  this  report  are  corn,  spring  wheat, 
rye,  barley,  buckwheat,  oats,  potatoes,  cotton,  grasses,  sugar  cane,  sor- 
ghum, and  fruits. 

Insect  Life  (Division  of  Entomology , vol.  IV,  Eos.  11  and  12,  Au- 
gust, 1892,  pp.  353-441 , figs.  21). — This  double  number,  which  concludes 
Volume  IV,  contains  the  following  articles: 

Some  interrelations  of  plants  and  insects,  G.  V.  Riley  (pp.  358-378). — - 
A paper  discussing  certain  phases  of  plant  fertilization  by  insects.  A 
full  description  is  given,  with  illustrations,  of  the  Yuccas,  the  only 
plants  depending  for  pollination  upon  a single  species  of  insect ; of  the 
acts  of  pollination  and  oviposition  by  this  insect — the  Pronuba  yucca- 
sella , Riley;  and  of  the  bogus  yucca  moth,  the  Produxus  decipiens. 
The  article  concludes  with  generalizations  on  fortuitous  variations  and 
transmissions  of  characters  through  heredity. 
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A new  leery  a parasite,  L.  0.  Howard  (pp.  378,  379).— Note  on  a new 
species  of  Chaleid  fly  reared  from  the  rose  Icerya  (leery a rosce).  Char- 
acters of  the  genus  are  given  and  the  species  is  described  as  Cerchysius 
iceryce. 

The  West  Indian  rufous  scale , T.  D.  A.  Cockerell  (pp.  380-382). — Notes 
on  Aspidiotus  articulatus , including  a list  of  its  food  plants,  an  account 
of  its  habits  and  habitat,  and  a consideration  of  remedies.  This  scale 
insect  has  been  found  to  infest  orange,  fig,  olive,  rose,  cocoanut,  and 
various  other  plants  of  the  West  Indies,  and  there  is  danger  of  its 
introduction  into  the  United  States. 

Life  history  of  Galothysanis  amaturaria , Walk .,  a geometrid  moth , A. 
S.  Packard  (pp.  382-384). — An  illustrated  account  of  the  life  history  and 
descriptions  of  the  earlier  stages  of  Galothysanis  amaturaria. 

Steps  towards  a revision  of  Chambers1 s index,  with  notes  and  description 
of  new  species , Lord  Walsingham  (pp.  384,  385). — Notes  on  Heliodines 
bella  and  H.  extraneella , and  descriptions  of  the  new  species,  H.  tri- 
punctella , H.  sexpunctella , and  H.  unipunctella. 

Sugar  cane  insects  in  Hew  South  Wales , A.  Koebele  (pp.  385-389). — 
An  account  of  three  kinds  of  insect  enemies  to  the  sugar  cane  in  Aus- 
tralia, viz,  a Noctuid  larva,  Scarabseid  larvae,  and  a wireworm  or  the 
larva  of  Diabrotica. 

Notes  on  Lachnosterna , G.  H.  Perkins  (pp.  389-392). — An  account 
of  a series  of  observations  on  several  species  of  u white  grubs,”  the 
larvae  of  the  Coleopterous  genus  Lachnosterna.  These  species  con- 
sidered are  L.  dubia,  L.fusca,  L.  grandis , L.  arcuata , L.  insperata , and 
L.  rugosa. 

The  first  larval  stage  of  the  pea  weevil  (p.  392).— A short  editorial  note 
on  the  post-embryonic  larva  of  Bruchus  pisi. 

Extracts  from  correspondence  (393-399). — Under  this  general  title  let- 
ters are  published  on  subjects  of  economic  and  popular  interest.  Among 
other  subjects  the  following  are  treated:  A Chaleid  fly  as  a household 
pest;  flgs  grown  without  caprification ; blister  beetles  in  Texas;  the 
twelve- spotted  asparagus  beetle  ; a wood  borer  mistaken  for  a household 
pest;  a new  fruit  pest,  Syneta  albida;  the  East  Indian  sugar  cane  borer; 
the  horn  fly  in  the  South;  grasshopper  depredations  in  Ohio  in  1891 ; 
tin-can  remedy  and  paper  wrappers  for  cutworms. 

Notes  from  correspondence  (399-401). — Of  the  notes  under  this  heading 
the  following  are  worthy  of  mention:  A new  peach  pest — an  nnde- 
scribed  scale-insect ; myriopods  injuring  lettuce;  quarantine  decision  in 
California — the  quarantine  officers  had  directed  that  60,000  scale-infested 
orange  trees  be  destroyed  and  legal  proceedings  were  commenced  by 
the  owners,  but  the  court  ruled  that  they  be  all  destroyed;  importation 
of  scale  insect  parasites;  hop  aphis  remedies;  note  demonstrating  the 
superiority  of  the  kerosene  emulsion  to  the  quassia  wash;  Oniscus  (sow 
bugs)  damaging  plants;  clover  leaf  weevil  in  Connecticut;  cutworms 
and  wireworms  damaging  onions  and  celery;  asparagus  beetle  in  New 
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Hampshire,  an  extreme  northern  locality;  and  a new  peach  pest,  Ana- 
metis  grisea , a species  of  snout  beetle. 

General  notes  (pp.  402-411). — Among  these  were  notes  on  the  fol- 
lowing subjects:  The  sugar  cane  pin  borer,  damage  to  boots  and  shoes 
by  Sitodrepa  panicea,  feather  felting,  damage  to  carnations  by  the 
variegated  cutworm,  a larch  enemy  (Goleophora  laricella ),  Hessian  fly 
in  New  Zealand,  increase  of  the  wheat-straw  worm,  great  damage  by 
buffalo  gnats,  the  hop  louse  in  Oregon,  and  parasites  of  domestic  ani- 
mals. 

Flax  culture  for  fiber,  0.  E.  Dodge  (Office  of  Fiber  Investigations , 
Report  No.  4,  pp.  93,  plates  2,  figs.  12). — This  includes  an  account  of  field 
experiments  with  flax  in  1891  at  experiment  stations  and  elsewhere  in 
the  United  States;  articles  on  flax  culture  in  the  Northwest,  by  E. 
Bosse;  in  Ireland  and  Belgium,  by  H.  Wallace;  in  Austria-Hungary, 
by  J.  B.  Hawes;  and  in  Eussia;  and  the  statistics  of  flax  culture  in  the 
United  States,  from  Census  Bulletin  No.  177.  The  experiments  in  1891 
indicate  that  flax  may  be  successfully  grown  for  fiber  in  many  locali- 
ties in  the  United  States.  Especially  favorable  results  were  obtained 
in  California  and  Oregon. 


ABSTRACTS  OF  REPORTS  OF  FOREIGN-  INVESTIGATIONS. 


Determination  of  total  nitrogen,  Hughjet  (Jour.  Pharm.  et  Chim ., 
27  (1892),  No.  2,  pp,  54-56). — For  determining  nitrogen  in  compounds, 
especially  of  the  pyridin  and  quinolin  series,  the  author  has  adopted 
the  following  method : Put  10  grams  of  bisulphate  of  potash  and  5 c.  c. 
of  sulphuric  acid  into  a 150  c.  c.  flask,  place  the  flask  on  a wire  gauze 
in  a very  inclined  position,  and  heat.  When  the  mixture  is  boiling 
quietly  the  solution  containing  the  compound  in  which  nitrogen  is  to 
be  determined  is  added  very  slowly,  drop  by  drop.  After  all  of  the 
solution  has  been  added  it  requires  only  a few  minutes  to  obtain  a 
clear  solution.  An  excess  of  soda  is  then  added  and  the  ammonia  dis- 
tilled into  a standard  solution  of  sulphuric  acid.  The  results  obtained 
in  a limited  number  of  tests  were  very  satisfactory.  Determinations 
of  nitrogen  in  a solution  of  acid  sulphate  of  quinine  gave  the  following 
results  in  two  cases:  Nitrogen  found,  0.0406  and  0.0126  gram;  calcu- 
lated, 0.04088  and  0.01280  gram. — w.  H.  B. 

Determination  of  nitrogen  in  nitrates,  nitric  ethers,  and  nitro- 
gen derivatives  by  the  Kjeldahl  method,  L.  Chenel  (Bttl.  Soc. 
Chim.  de  Paris , 7-8  (1892),  No.  11,  pp.  321-327). — The  reactions  which 
take  place  in  the  Jodlbauer  modification  of  the  Kjeldahl  method  are  thus 
explained:  When  the  nitrate  is  dissolved  in  the  acid  mixture  the  N02 
group  combines  with  the  phenol  to  form  mononitrophenol,  which  is  re- 
duced by  the  zinc  to  an  amide  derivative,  and  during  the  combustion 
the  nitrogen  of  this  amidoplienol  is  transformed  to  ammonia. 

It  is  essential  in  this  process  that  only  the  mononitrophenol  should  be 
formed,  since  tests  showed  that  while  0.5  gram  of  mononitrophenol  dis- 
solved in  30  c.  c.  of  pure  sulphuric  acid,  reduced  by  powdered  zinc,  and 
heated  with  0.7  gram  of  mercury,  yielded  practically  the  theoretical 
amount  of  nitrogen  (10.03  per  cent) ; trinitroplienol  treated  in  the  same 
manner  yielded  only  16.23  to  16.46  per  cent,  the  theoretical  amount 
being  18.34  per  cent. 

Nitrates,  ammonia  compounds,  nitric  ethers,  and  nitrogen  deriva- 
tives and  amide  compounds  of  the  aromatic  series  dissolved  readily  in 
the  acid  mixture*  and  yielded  practically  the  theoretical  amount  of 

* Prepared  as  follows:  Dissolve  140  grams  of  phenic  acid  (39°-40°)  in  2 liters  of 
sulphuric  acid  in  the  cold,  and  54  grams  of  phosphoric  anhydride  in  2 liters  of  sul- 
phuric acid,  and  mix  the  two  solutions, 
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nitrogen,  as  the  following  results,  obtained  with  carefully  purified  com- 
pounds, show: 


Determinations  of  nitrogen  by  the  Jocllbauer  modification  of  the  Kjeldahl  method. 


Substance. 


Nitrate  of  potasb 

Nitrate  of  ammonia 

Nitrate  of  barium 

Nitrate  of  methylamine 

Nitroglycerin 

Binitrobenzine 

Paranitropbenol 

Picric  acid 

Picrate  of  ammonia.... 

Picramic  acid 

Picramate  of  ammonia. 

Binitroorthocresol 

Trinitrometacresol 


Percent  of  nitrogen. 

Greatest 

error. 

Theoret- 

ical. 

Pound. 

fl3.91 

13.  86 

J 13.  82 
1 13.  73 
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s 
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) 29.  68 

j 515 
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C 16. 78 
\ 16.  57 

| T60 

10.  07 
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( 18. 42 

18.34 
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( 22.  63 
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} xb 
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C 14. 10 
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17.  27 

C 17.  37 
\ 17.  27 

} lb 

Average 
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It  was  found  that  the  method  was  not  accurate  when  applied  to 
nitrogen  derivatives  of  naphthalines,  but  that  by  first  reducing  the 
nitronaphthalines  to  naphthylamines  exact  results  could  be  obtained. 
This  may  be  accomplished  as  follows : To  2 grams  of  phosphorus  dis- 
solved in  15  to  20  c.  c.  of  bisulphide  of  carbon  in  a 250  c.  c.  flask  add 
slowly  12  grains  of  iodine.  Heat  the  flask  with  agitation  on  a boiling 
water  bath.  The  iodide  of  phosphorus  is  deposited  as  a coating  on  the 
sides  of  the  flask,  which  is  heated  four  or  five  minutes  longer  to  expel 
the  last  trace  of  bisulphide  of  carbon.  On  cooling  and  under  the  action 
of  moist  air  the  iodide  may  be  detached  and  broken  into  small  frag- 
ments by  shaking  the  flask.  Weigh  out  5 to  6 decigrams  of  the  sub- 
stance to  be  tested  on  a long  narrow  scoop  and  introduce  it  into  the 
flask,  being  careful  to  prevent  particles  from  adhering  to  the  neck. 
Add  8 c.  c.  of  water  and  shake  the  flask  to  insure  thorough  mixing. 
The  reaction  commences  almost  immediately  and  in  a few  minutes  is 
finished.  The  flask  now  contains  a solution  of  acid  iodohydrate  of 
naphthylamine,  and  it  only  remains  to  cool  the  flask  and  keep  it  so 
while  25  c.  c.  of  66°  sulphuric  acid  is  slowly  added  and  0.7  gram  of  mer- 
cury is  measured  into  it  from  a capillary  pipette.  The  operation  then 
proceeds  as  usual.  As  shown  below,  the  nitrogen  derivatives  of  the 
aromatic  series,  as  well  as  the  nitronaphthalines,  are  equally  suscept- 
ible of  exact  analysis  by  this  method. 
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Determination  of  nitrogen  in  comjyounds  of  the  aromatic  series. 


Binitrobenzine 

Picric  acid 

Picrate  of  ammonia  — 

Picramic  acid 

Picramate  of  ammonia. 
Binitroorthocresol 

Trinitrometacresol 


Per  cent  of  nitrogen. 

Greatest 

Average 

Theoret- 

ical. 

Pound. 

error. 

error. 
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Determination  of  nitrogen  in  nitronaphthalines. 


Per  cent  of  nitrogen 
(average). 
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1 

The  results  show  that  the  Kjeldahl  method  with  its  modifications  is 
as  widely  applicable  as  the  Dumas  method.  It  is,  besides,  convenient 
and  rapid. 

Comparative  tests  of  saturating  the  acid  completely  with  sodium 
hydrate  at  one  operation,  and  of  nearly  neutralizing  the  acid,  cooling 
the  flask,  and  attaching  it  to  the  distilling  apparatus  immediately  after 
completing  the  neutralization,  gave  identical  results. — w.  H.  b. 

A new  method  of  organic  analysis,  Berthelot  {Bui.  Soc.  Chim. 
de  Paris , 7-8  {1892),  No.  13,  p.  430). — The  author  explains  that  the 
method  of  combustion  in  a calorimetric  bomb,  which  has  already  been 
described  in  Comptes  rendus,  114,  p.  317  (E.  S.  B.,  vol.  in,  p.  818),  is  also 
applicable  to  the  determination  of  chlorine.  For  this  purpose  a solution 
of  arsenious  acid  is  placed  in  the  bomb  in  advance  of  the  operation, 
and  in  case  of  substances  very  rich  in  chlorides  a sufficient  quantity  of 
camphor  is  added. — w.  H.  B. 

The  application  of  the  centrifuge  in  analytical  and  microscopi- 
cal work,  second  paper,*  W.  Thorner  ( Chem . Ztg.,  1892,  pp.  1101- 
1104). — The  author  makes  use  of  the  centrifuge  in  the  determination 
of  the  fat  in  milk  and  dairy  products,  the  cream  content  of  milk,  and 
the  water  content  of  butter  and  other  fats ; in  the  analysis  of  butter, 


*An  abstract  of  tbe  first  paper  was  given  in  E.  S.  R.,  vol.  hi,  p.  488. 
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margarin,  etc. ; in  the  examination  of  flour,  of  milk  for  tuberculosis  bacilli, 
and  of  water;  and  in  the  volumetric  determinations  of  precipitates,  etc. 
In  these  operations  he  uses  tubes  of  several  different  forms,  but  which 
in  general  are  of  two  classes,  viz,  those  with  a narrow  graduated  neck 
at  the  bottom  and  those  with  the  graduated  neck  at  the  top  of  the  tube, 
the  shape  of  the  tube  depending  upon  the  material  to  be  tested.  The 
tubes  are  suspended  in  a frame  within  the  case  of  the  centrifuge,  hang- 
ing in  a vertical  position  when  at  rest  and  assuming  a nearly  horizontal 
position  when  in  motion.  Some  of  the  smaller  tubes  are  placed  within 
a second  tube  to  prevent  breaking  when  they  are  whirled. 

Determination  of  fat  in  milli  and  dairy  products. — For  the  determina- 
tion of  fat  in  milk  10  c.  c.  of  milk  are  mixed  in  the  tube  with  1.5  c.  c.  of 
alcoholic  potash  solution  containing  1G0  grams  of  potassium  hydrate 
per  liter,  or  with  1 c.  c.  of  an  aqueous  potash  solution  containing  500 
grams  of  potassium  hydrate  per  liter.  The  tube  is  then  closed  with  a 
rubber  stopper  carrying  a small  tube  which  is  closed  by  a rubber  tube 
and  pinchcock,  and  is  then  heated  in  a boiling  water  or  steam  bath  for 
two  or  three  minutes.  The  tube  is  closed  during  heating  to  prevent  loss 
of  material  from  frothing.  The  tube  is  then  shaken,  about  1 c.  c.  of 
glacial  acetic  acid  is  added,  again  shaken,  and  acetic  acid  then  added 
until  the  mixture  reaches  the  zero  point  in  the  tube.  The  tube  is  then 
closed  as  before,  heated  in  a water  bath  for  a few  minutes,  and  then 
whirled  in  the  centrifuge  for  two  minutes  at  a rapidity  of  2,000  to  3,000 
revolutions  a minute.  Following  this  the  tube  is  heated  for  about  five 
minutes  in  a boiling  water  bath  and  the  fat  read  off  while  hot.  Eight 
determinations  are  easily  made  in  twenty  minutes,  and  the  results  are 
said  to  be  very  satisfactory. 

Determination  of  tlie  cream  content  of  milk. — This  is  done  by  filling 
the  tube  to  the  zero  mark  with  milk  and  whirling  the  centrifuge  for 
from  ten  to  fifteen  minutes,  after  which  the  volume  of  cream  is  read  off; 
or,  better,  by  diluting  the  milk  one  half  with  water  and  then  whirling 
for  ten  minutes. 

The  method  of  analysis  of  butter  was  described  in  the  first  article, 
as  well  as  that  of  the  examination  of  flour. 

Examination  of  wa  ter. — In  t he  examination  of  water  for  disease  germs, 
100  c.  c.  are  whirled  for  ten  minutes.  In  order  to  aid  the  precipitation 
of  the  bacilli,  very  fine  sterilized  clay  is  added  to  the  water.  The  super- 
natant liquid  is  siphoned  off  from  the  sediment,  30  to  50  c.  c.  of  distilled 
water  added,  again  whirled,  and  the  water  siphoned  off.  From  the 
sediment,  which  should  contain  all  of  the  bacteria  originally  in  the 
water,  plate  cultures  are  made. 

Volume  of  precipitates. — The  volume  of  precipitates  is  determined  by 
making  the  precipitation  in  the  centrifuge  tube,  whirling  for  several 
minutes,  and  then  reading  off  from  the  graduated  scale  on  the  narrow 
part  of  the  tube.  By  just  what  determinations  this  could  be  made  use 
pf  is  not  plain. 
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A description  of  the  author’s  method  of  examining  milk  for  tuber- 
culosis germs  was  given  in  vol.  iv,  p.  214  of  the  Record. — E.  w.  A. 

On  the  passage  of  dissolved  substances  through  mineral  filters 
and  capillary  tubes,  0.  Charbie  ( Gompt . rend.,  115  (1892),  pp . 57-60, 
figs.  2). — Former  work  by  the  author  has  established  the  following 
facts : (1)  On  filtering  an  albuminous  urine  through  porcelain  the  urea 
passed  through  more  readily  than  the  albumin;  (2)  when  blood  freed 
from  fibrin  was  filtered  under  the  same  conditions  there  was  obtained 
first  a liquid  very  poor  in  albumin  and  free  from  haemoglobin  and 
finally  one  quite  rich  in  haemoglobin ; (3)  when  a solution  containing 
urea  and  uric  acid  was  filtered  both  substances  passed  through  with 
equal  rapidity. 

In  the  first  experiment  therefore  it  was  observed  that  of  two  sub- 
stances, one  of  small  and  the  other  of  large  molecular  volume,  the  sub- 
stance of  large  molecular  volume  filtered  more  slowly.  In  the  -second 
experiment,  of  two  substances,  both  of  large  molecular  volume,  the  one 
of  larger  volume  passed  through  more  slowly.  In  the  third  case  with 
two  substances,  both  of  which  were  of  small  molecular  volume,  no 
appreciable  difference  in  rapidity  of  filtration  was  observed. 

The  author  has  carried  his  investigations  further,  substituting  a very 
fine  capillary  tube  for  the  filter  of  porous  earthenware.  The  results 
obtained  with  solutions  of  albumin  of  different  strengths  in  capillary 
tubes  of  different  diameters  confirm  those  stated  above.  The  apparatus 
used  is  illustrated. — w.  h.  b. 

The  nourishing  of  green  parts  of  plants  with  formic  aldehyde, 

T.  Bokorny  (Landw.  Jahrb.,  21  (1892),  pp.  445-466). — The  synthesis  of 
the  carbohydrates  in  plants  has  been  an  object  of  much  study  and 
speculation.  It  has  been  experimentally  demonstrated  that  they  are 
formed  under  the  influence  of  light  and  chlorophyll  bodies  from  car- 
bonic acid  and  water  by  a union  of  the  two,  as  a result  of  which  free , 
oxygen  is  given  off.  Further  than  this  little  has  been  known  with  cer- 
tainty. The  formula  usually  given  for  the  reaction  is  familiar.  It 
supposes  that— 

6 CO-2+5  H20=C  6 HI0O5+12  O; 

6 C02+6  H20=4C  6 H1206+12  O,  etc. 

Baeyer,  a German  chemist,  suggested  the  theory  that  the  carbonic 
acid  and  water  first  united  to  form  formic  aldehyde,  0H2O,  and  that 
from  this  substance  the  different  carbohydrates  were  formed  by  con- 
densation. But  the  hypothesis  has  lacked  experimental  proof,  for 
although  aldehyde-like  substances  were  believed  to  be  found  in  the 
leaves  of  plants,  and  sugars  have  been  synthetically  prepared  in  the 
laboratory  from  formic  aldehyde,  no  starch  has  been  formed  when  leaves 
were  placed  in  solutions  of  formic  aldehyde  and  kept  under  exclusion 
of  carbonic  acid.  Where  plants  have  been  grown  in  carbonic- acid-free 
air  in  nutritive  solutions  containing  various  kinds  of  sugar,  glycerin, 
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metliyl  alcohol,  etc.,  starch  has  been  formed.  This  has  strengthened 
the  belief  that  plants  might  be  nourished  with  organic  bodies. 

As  all  previous  experiments  in  which  formic  aldehyde  solutions  were 
used  directly  had  resulted  in  failure,  the  author  employed  formic- alde- 
hyde-sodium- sulphite,  a material  which  low  heat  or  the  action  of  plants 
readily  decomposes  into  formic  aldehyde  and  acid  sulphite  of  soda.  But 
as  the  latter  decomposition  product  is  injurious  to  plants  it  was  neces- 
sary to  add  sodium  phosphate  to  correct  this.  Further  than  these 
substances  the  nutritive  solution  contained  mineral  ingredients  in  the 
form  of  calcium  nitrate,  potassium  chloride,  magnesium  sulphate,  mono- 
potassium phosphate,  and  iron  chloride  (trace). 

The  plants  used  were  algae,  varieties  of  Sjpirogyra  and  Zygnemci.  The 
assimilation  of  carbonic  acid  from  the  air  was  prevented  by  the  total 
exclusion  of  carbonic  acid  in  some  cases,  and  in  others  by  using  a nutri- 
tive solution  free  from  potassium,  since  Nobbe  has  shown  this  element 
to  be  essential  to  assimilation.  In  order  to  trace  the  formation  of  or- 
ganic matter  in  the  plants  they  were  in  some  trials  rendered  starch- 
free  by  monosodium  phosphate 5 in  others  the  increase  in  weight  of  the 
dry  matter  of  the  plant  was  noticed. 

The  plants  were  placed  in  nutritive  solutions  both  with  and  without 
the  formic-aldehyde-sodium-sulphite.  There  was  an  extensive  formation 
of  starch  in  the  case  of  both  algae  wherever  the  formic-aldehyde-sodium- 
sulphite  was  used.  This  was  evident  both  from  the  microscopic  tests 
for  starch  and  the  increased  weight  of  the  plants.  It  was  found  further 
that,  the  amount  of  formic-acid  salt  in  the  nutritive  solutions  diminished 
noticeably  as  the  plants  grew.  The  experiments  were  so  thoroughly 
controlled  in  every  particular  that  it  seemed  evident  frojn  the  results 
that  formic  aldehyde  had  been  used  by  the  plants  to  form  starch. 

The  following  resume  is  by  the  author : Green  plant  cells  can  utilize 
formic-aldehyde-sodium-sulphite  in  the  formation  of  starch,  decompos- 
ing this  salt  and  condensing  the  formic  aldehyde  set  free.  I11  this  syn- 
thesis light  plays  an  important  part,  the  formation  of  starch  being 
greater  or  less  according  as  the  light  is  more  or  less  intense.  In  a 
good  light  and  under  total  exclusion  of  carbonic  acid,  starch  is  formed 
very  rapidly  in  plants  which  have  been  rendered  starch  free,  and  the 
starch  may  be  stored  up  in  considerable  amounts.  The  plants  also 
increase  in  weight  of  dry  matter.  The  reducing  j>ower  of  the  nutritive 
solution  containing  formic-aldehyde-sodium-sulphite,  as  shown  by  potas- 
sium permanganate,  decreased  rapidly  when  S pirogyra  was  grown  in  it, 
indicating  that  the  salt  was  being  used  by  the  plant. 

This  experimental  evidence  of  the  formation  of  starch  in  the  plant 
from  formic  aldehyde  lends  to  the  Baeyer  hypothesis  a degree  of 
probability  never  enjoyed  before.  Although  only  a part  of  the  process 
can  be  followed,  and  no  formic  aldehyde  can  be  detected  in  the  green 
plant  cells  as  proof  that  the  assimilated  carbonic  acid  is  first  changed 
to  formic  aldehyde,  it  is  believed  that  this  need  not  detract  from  the 
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plausibility  of  this  theory.  Formic  aldehyde  being  exceedingly  active 
does  not  remain  as  such  in  the  cell,  but  is  converted  at  once  into  more 
complicated  compounds,  and  does  not  collect  insufficiently  large  amounts 
to  be  recognizable.  The  collection  of  minute  quantities  of  free  formic 
aldehyde  would  be  dangerous  to  the  plant,  since,  as  previously  shown 
by  the  author,  it  is  very  poisonous  to  plants. — e.  av.  a. 

Chemical  composition  of  peptones,  P.  Schutzenberger  ( Compt . 
rend .,  115  (1893),  No.  4 , pp.  208-213). — Fibrin  of  horses’  blood,  well 
washed  and  pressed,  was  treated  while  still  moist  in  portions  of  350 
grams,  corresponding  to  75.5  grams  of  dry  fibrin,  with  2.5  liters  of 
distilled  water  at  40°  C.  containing  12  c.  c.  of  pure  concentrated  hydro- 
chloric acid.  The  product  swelled  up  immediately  and  became  trans- 
parent and  gelatinous $ 7.5  grams  of  100  per  cent  pepsin  extract  dis- 
solved in  50  c.  c.  of  lukewarm  water  was  then  added.  In  less  than  one 
minute  the  swelled  and  gelatinous  mass  was  completely  liquified.  The 
whole  was  then  poured  into  a flask.  Ten  c.  c.  of  20  per  cent  prussic 
acid  was  added  to  prevent  microbic  changes,  and  the  solution  was 
maintained  at  a temperature  of  40°  O.  for  five  hours.  In  this  manner 
there  was  obtained  a limpid  liquid  almost  colorless,  at  the  bottom  of 
which  was  a light,  flocculent,  brownish  deposit.  The  weight  of  this 
floccular  residue,  which  contained  the  fat,  a little  hematin,  and  prob- 
ably the  nuclein,  represented  4 to  4.7  per  cent  of  the  dry  fibrin  used. 
The  solution  exhibited  the  characteristic  reactions  of  peptones  pre- 
pared from  albuminoids.  The  hydrochloric  acid  added  at  the  begin- 
ning of  the  operation  was  removed  by  a strictly  equivalent  amount  of 
oxide  of  silver.  The  chloride  of  silver  was  separated  out  by  heating- 
in  a water  bath  and  the  clear  solution  was  filtered.  The  filtrate  Avas 
neutral  to  reagent  paper.  It  was  evaporated  in  a water  bath  to  a sir- 
upy  consistence  and  afterwards  evaporated  to  dryness  in  a vacuum. 
The  friable  mass  thus  obtained  was  pulverized  and  left  for  a few  days 
in  the  dessicator  and  then  weighed.  The  brownish  powder  resulting 
is  designated  fibrin-peptone.  This  fibrin-peptone  thoroughly  dried  in 
a vacuum  shoAved  the  following  composition  (deducting  the  ash),  which, 
as  will  be  seen,  approaches  closely  that  of  the  amphopeptone  of  Kiihne 
and  Chittenden : 


Eibrin-pep- 

tone. 


Ampho- 

peptone. 


Carbon  . . . 
Hydrogen. 
Nitrogen. . 
Oxygen . . . 
Sulphur  . . 


Per  cent.\ 
49. 18 
7.  09 
16.  33 

> 27. 40 


Per  cent. 
48. 75 
7.  21 
16.  26 
rt  27. 01 

» 0.77 


The  fibrin-peptone  was  heated  at  between  150°  and  180°  C.  for  sixhours 
with  three  times  its  weight  of  barium  hydrate.  The  products  of  the 
reaction  were  as  follows : Ammoniacal  nitrogen  4.1  per  cent,  carbonic 
acid  5.94  per  cent,  acetic  acid  3.16  per  cent,  and  fixed  residue  87.82 
l)er  cent. 
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The  sum  of  the  products  found  is  practically  equal  to  the  original 
weight  of  fibrin-peptone,  99.35  per  cent.  These  results  seem  to  indi- 
cate that  no  water  is  fixed  during  the  decomposition  of  the  fibrin- 
peptone  under  the  influence  of  baryta.  The  elementary  analysis  of 
the  fixed  residue  from  the  baryta,  deducting  ash,  was  as  follows : 


Per  cent. 

Found. 

Calculated. 

Carbon . _ 

47.  52 
7.61 
12.  93 
31.  94 

47. 35 
7. 47 
12. 93 
32.  25 

Hydrogen  . . - . - - - 

Nitrogen 

Oxv&eii 

The  fixed  residue  obtained  with  baryta  is  a mixture  of  variously  con- 
stituted amides,  largely  crystallizable,  and  of  the  same  nature  as  those 
obtained  from  fibrin  directly  by  the  action  of  baryta.  This  confirms 
the  statements  of  Meisner,  Kiilme,  and  Chittenden  that  fibrin-peptone 
is  not  a homogeneous  product. — w.  h.  b. 

Fixation  of  the  ammoniacal  nitrogen  of  gas  liquor  by  straw, 
de  Vogue  (Gompt.  rend.,  115  (1892),  Vo.  1,  pp.  25,  26). — The  ammoniacal 
waters  from  the  manufacture  of  gas  at  Cosne  contain  on  the  average  13 
grams  of  ammonia  per  liter,  of  which  9 grams  are  combined  with  car- 
bonic acid  and  4 with  sulphur,  cyanogen,  and  other  bodies  whose  deter- 
mination is  not  of  interest  in  this  connection.  Applied  to  dry  fields 
at  the  rate  of  25  cubic  meters  per  hectare,  these  waters  very  largely 
increase  the  yield. 

With  a view  to  storing  their  nitrogen  during  the  seasons  when  these 
waters  could  not  be  applied  and  to  putting  them  into  a form  applicable 
to  the  culture  of  cereals,  it  was  decided  to  mix  them  with  straw  to 
produce  an  artificial  manure. 

For  this  purpose  2,500  kg.  of  straw  was  saturated  with  9,000  liters  of 
the  waters  in  an  apparatus  which  permitted  the  temperature  to  be  ob- 
served and  the  gaseous  products  to  be  analyzed.  At  first  violent  oxi- 
dation took  place,  accompanied  by  a decided  elevation  of  temperature, 
with  evolution  of  carbonic  acid  and  much  vapor  of  water.  The  maximum 
intensity  of  reaction  in  the  pile  of  manure  was  reached  at  the  thirteenth 
day.  The  gas  evolved  contained  32  per  cent  of  carbonic  acid  and  only 
traces  of  oxygen.  The  temperature  exceeded  100°  O.  The  liquid  which 
came  off  from  the  mass  was  strongly  colored  black.  Treated  with 
acids,  there  was  precipitated  a black,  flocculent  material,  which  was 
soluble  in  potash  and  presented  the  appearance  of  the  black  substance 
from  animal  manure. 

After  the  thirteenth  day  the  reaction  diminished  in  intensity,  but  the 
evolution  of  carbonic  acid  continued  with  decreasing  activity  to  the 
end  of  the  operation,  which  was  complete  in  about  four  and  a half 
months.  The  mass  had  decreased  in  weight  4,200  kg.,  or  a little  more 
than  one  third.  It  presented  the  appearance  of  half-rotted  black 
manure. 
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Samples  of  the  artificial  manure  taken  on  tlie  thirty-third  day  of  the 
operation  were  analyzed  by  Schlosing,  with  tlie  following  results : Water 
80  per  cent,  dry  matter  20  per  cent.  The  nitrogen  content  of  100 
grams  of  the  fresh  manure  was : 

Milligrams. 


Nitrogen  ...  \ evolved  in  dl7ing  at  100°  C 67. 16 

( retained  in  combination 129.  72 

Organic  nitrogen 483.  31 


Total 680. 19 


The  better  quality  of  natural  manure  contains  less  than  four  to  five 
thousandths  of  nitrogen.  The  artificial  manure,  therefore,  is  richer 
than  the  natural  up  to  the  thirty-third  day.  At  the  end  of  the  opera- 
tion it  is  calculated  that  only  the  initial  amount  of  nitrogen  was  fixed, 
but  it  is  possible  that  by  shortening  the  duration  of  the  fermentation 
and  modifying  the  reaction  a higher  result  might  be  obtained. 

Another  point  of  interest  observed  was  the  reaction  between  the  car- 
bonate of  ammonia  of  the  liquor  and  the  organic  matter  of  the  straw. 
The  complex  black  substances  mentioned  above  are  formed  and  com- 
bine with  a part  of  the  ammonia.  Carbonic  acid  is  set  free  from  this 
source  as  well  as  by  slow  combustion  of  the  straw. 

From  a practical  standpoint  the  experiments  are  of  interest,  as  in- 
dicating a convenient  means  of  utilizing  these  ammoniacal  liquors  on 
farms  in  the  vicinity  of  gas  works. — w.  h.  b. 

The  comparative  nitrification  of  humus  and  unaltered  organic 
matter,  and  the  influence  of  the  proportion  of  nitrogen  in  humus 
on  nitrification,  P.  Pichard  (Ann.  Agron .,  18  (1893),  Wo.  7,  pp.  337- 
351). — This  comparison  was  made  on  mixtures  of  sand  with  two  vege- 
table molds  containing  respectively  3 and  5 grams  per  kg.  of  nitrogen 
and  with  cotton-seed  meal. 

Six  experiments  with  each  mixture  were  made,  (1)  the  plain  soil  mix- 
ture, (2)  soil  mixture  with  2 per  cent  of  carbonate  of  lime,  (3)  soil  mix- 
ture with  0.2  x>er  cent  of  caustic  lime,  (4)  soil  mixture  and  0.5  per  cent 
of  plaster,  and  (6)  soil  mixture  and  2 per  cent  of  carbonate  of  lime  and 
0.5  per  cent  of  plaster.  The  mixtures  were  placed  in  brown  glass  jars 
which  were  arranged  so  as  to  allow  of  the  circulation  of  air  and  water 
through  the  soil,  the  method  of  procedure  being  the  same  as  that 
described  in  former  papers  by  the  author.*  The  experiments  lasted 
from  June  2,  1891,  to  February,  1892,  and  the  results  are  tabulated  in 
full.  The  author’s  summary  of  results  is  substantially  as  follows: 

The  humous  soil  gave  considerably  less  nitric  nitrogen  than  the  cot- 
ton-seed meal  mixture  under  like  conditions.  In  the  three  series  the. 
minimum  of  nitrogen  was  produced  in  the  soils  to  which  no  lime  com- 
pounds had  been  added,  3.48-4.20  per  cent  of  the  initial  nitrogen  in 
soils  containing  humus,  10.18  per  cent  of  that  in  the  cotton-seed  meal 

*Compt.  rend.,  114  (1892),  p.  81  (E.  S.  R.,  vol.  hi,  p.  63 6)  j Ann.  Cliim.  et  Pkys.,  25 
(1892),  p.  271  (E.  S.  R.,  vol.  iii,  p.  917). 
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mixture.  The  maximum  was  obtained  in  soils  containing  carbonate  of 
lime  and  plaster,  with  humus,  10.15-10.40  per  cent;  in  cotton-seed 
meal  soil,  7.40  per  cent.  The  next  lower  results  were  with  carbonate 
of  lime,  with  humus,  9.65-9.98  per  cent;  in  cotton- seed  meal  soil,  22.35 
per  cent.  In  the  humous  soil  the  mixture  of  lime  and  plaster  gave  8.85- 
8.93  xier  cent.  Lime  alone  with  humus,  7.60-8.08  per  cent,  with  cotton- 
seed meal,  19.84  per  cent.  The  gypsum  alone  furnished  more  than  the 
lime  in  the  cotton-seed  meal  mixture,  21.10  per  cent;  and  less  than  the 
lime  with  humus,  6.26-7.04  per  cent.  The  production  of  carbonate  of 
ammonia  and  nitrification  are  quite  slow  in  the  humus,  but  in  cotton -seed 
meal  under  the  action  of  lime  or  carbonate  of  lime  the  formation  of  car- 
bonate of  ammonia  proceeds  more  rapidly  than  nitrification,  and  there 
is  consequently  a considerable  loss  of  ammonia.  Where  plaster  is  used 
this  carbonate  is  converted  to  sulphate  and  loss  of  ammonia  prevented. 
As  gypsum  with  humous  soils  gives  an  acid  reaction  which  interferes 
with  nitrification,  it  is  well  to  apply  it  in  connection  with  lime  or  car- 
bonate of  lime. 

The  amounts  of  ni’rogen  nitrified  in  two  humous  soils  containing  the 
same  initial  proportion  of  nitrogen  were  practically  identical,  showing 
a certain  constancy  or  fixity  of  composition  of  the  humus.  The  abso- 
lute amounts  of  nitric  nitrogen  formed  increased  with  the  initial  amount 
of  nitrogen,  but  tbe  ratio  decreased. 


With  the  cotton-seed  meal  mixture  the  results  were  even  more  strik- 
ing. 

In  sifite  of  the  slow  nitrification  of  the  humus  in  sandy  soils  poor  in 
calcareous  matter,  there  is  still  sufficient  nitric  nitrogen  for  the  needs 
of  vegetation  if  a large  proportion  is  not  lost  in  the  drainage. 

The  mixing  of  gypsum  and  carbonate  of  lime  (preferably  marl)  with 
composts  (L  to  2 kg.  of  plaster  to  1 c.  m.  of  compost)  which  are  to  be 
applied  to  the  soil  in  the  spring,  is  recommended  as  the  most  feasible 
plan  for  promoting  nitrification  and  preventing  loss  of  ammonia,  both 
in  the  manure  and  in  the  soil. — w.  h.  b. 

Contribution  to  the  study  of  drainage  waters  of  bare  soils, 
third  paper,  P.  P.  Deherain  (Ann.  Agron .,  18  ( 1892 ),  No.  6 , pp. 
273-299). — The  methods  employed  in  this  inquiry  were  explained  in 
detail  in  previous  papers.  The  observations  recorded  in  this  article 
were  made  on  14  samples  of  soil  in  large  earthenware  pots,  and 
extended  over  the  period  from  March,  1891,  to  March,  1892.  They  relate 
to  (1)  the  relation  between  rainfall  and  drainage,  (2)  the  nitric  nitrogen 
in  the  drainage  waters  of  unmanured  soils,  (3)  the  amount  of  nitric 
nitrogen  per  cubic  meter  of  drainage  water,  (4)  the  nitric  nitrogen  in 
manured  soil,  and  (5)  the  nitric  nitrogen  in  drainage  waters  at  different 
seasons  of  the  year. 


Per  cent. 


...  9.65  9.98 


3.  67  2. 94 

10. 15  10.  40 

4.  53  3.  48 
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Rainfall  and  drainage. — The  observations  of  rainfall  and  drainage 
calculated  to  millimeters  are  recorded  in  the  following  table : 


Rainfall  and  drainage  from  March , 1891,  to  March,  1892. 


Spring. 

Summer. 

Autumn. 

Winter. 

Whole 

year. 

Eainfall 

176.2 

74.3 

170.7 

55.1 

91.7 

62.3 

125.0 

112.0 

563.7 

293.7 

Drainage  (average  of  fourteen  pots)  

Eatio 

2.5 

3.1 

1.4 

1.1 

Comparing  the  ratios  of  drainage  to  rainfall  for  the  different  seasons 
of  the  above-mentioned  period  with  those  of  previous  years,  we  have 
the  following  results: 


Ratio  of  drainage  to  rainfall  during  different  seasons  and  years. 


Spring 


Summer 


Autumn 


Winter 


Season. 


Year. 


Eatio. 


1890  

1891  

1889  

1890  

1891  

1889  

1890  

1891  

1889-’90 . 
1891-’92. 


Eainfall. . 15_2.5_  o 
Drainage . 46.  6 * w 

Eainfall-.  176.2  „ 

Drainage.  74.3  "3 

Eainfall  - . 164.  0 
Drainage.  7.6“ 
Eainfall..  100.  8 
Drainage.  58. 9—  ^ 

Eainfall..  170.8 

— 3 1 

Drainage . 55. 1 
Eainfall..  79.5 
Drainage-  59. ‘ ^ 
Eainfall-.  97.3 
Drainage.  26. 5~  3,6 
Eainfall--  91.7 
Drainage.  62.3  ^ 4 

Eainfall..  105.  5 
Drainage.  76.6 
Eainfall..  125.0 
Drainage.  112.0 


The  differences  in  amounts  of  drainage  on  manured  and  unmanured 
soils  were  as  follows : 


Manured. 

Unma- 

nured. 

Differ- 

ence. 

Gri^non  

315.  3 

277. 1 

+38. 0 
+ 8.3 
+ 5.  8 
—33.8 

■W ardrecques  

259.  6 

251.  3 

Marmilhat 

332.  7 

327.  7 

Palbost  - 

340.0 

373.8 

The  Marmilhat  and  Palbost  soils  are  black,  rich  in  organic  matter, 
and  very  permeable.  This  probably  partially  explains  the  exceptional 
results,  particularly  in  case  of  the  latter. 

Nitric  nitrogen  in  the  drainage  waters  of  unmanured  soils. — The  drain- 
age water  was  collected  and  analyzed  for  nitrates  thirteen  times  during 
the  year.  Calculating  the  amount  of  nitric  nitrogen  in  the  drainage 
water  on  the  basis  of  kilograms  per  hectare,  we  have  the  following 
results : 
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Nitric  nitrogen  in  the  drainage  waters  of  unmanured  soils. 

Kg.  per  hectare. 

Grignon  meadow 78.  52 

Grig-non  in  good  condition 115. 95 

Grignon  exhausted 74.  70 

Wardrecques 73.80 

Blaringhem 112.  60 

Marmilhat 62.  06 

Palbost  63. 44 


These  figures  are  much  higher  than  those  obtained  by  Warington  at 
Rotliamsted,  1877  to  1886.  His  average  was  44  kg.,  as  compared  with 
83.01  kg.  obtained  in  this  experiment.  For  the  purpose  of  illustrating 
the  variation  in  nitrification  in  the  same  soil  during  different  years,  the 
amounts  of  nitric  nitrogen  in  the  drainage  waters  during  the  period  of 
March  to  November,  1890  and  1891,  are  compared  in  the  following  table: 


• 

1890. 

1891. 

Total, 
1890  and 
1891. 

W ardreeques 

152.4 

58.2 

210.  6 

Blarin o-liero  - - 

128. 1 

92.  9 

221.  0 

Marmilhat  . 

62.5 

49.  9 

112.  4 

Palbost 

45.0 

51.8 

96.5 

Average 

97.0 

63.0 

Since  the  conditions  in  189  L were  fully  as  favorable  to  nitrification  as 
in  1890,  it  was  thought  probable  that  the  decrease  in  the  amount  of 
nitrates  was  due  to  the  disappearan  ce  of  the  readily  nitrifiable  material. 
It  appears  that  in  a bare  soil  of  average  fertility  1 per  cent  of  its 
combined  nitrogen  is  transformed  into  nitric  nitrogen  during  one  year, 
but  this  transformation  is  very  variable  in  different  soils.  For  example, 
the  Blaringhem  soil,  which  produced  the  greatest  total  amount  of  nitric 
nitrogen  in  1890  and  1891,  was  in  this  respect  inferior  to  the  Ward- 
re&ques  soil  in  1890  and  superior  to  it  in  1891.  It  has  been  observed  in 
culture  experiments  on  the  Wardrecques  soil  that  a full  return  is  not 
obtained  unless  the  crop  immediately  follows  a liberal  manuring.  The 
Marmilhat  and  Palbost  soils  showed  similar  ability  to  preserve  their 
fertility  from  waste  by  drainage. 

Amount  of  nitric  nitrogen  per  cubic  meter. — The  amount  in  grams  per 
cubic  meter  of  nitric  nitrogen  in  the  different  drainage  waters  was  as 
follows: 

Nitric  nitrogen  per  cubic  meter  of  drainage  water  from  different  soils. 


Grignon,  meadow 31. 1 

Grignon,  without  fertilizer 51.  7 

Grignon,  manured 69.  9 

Grignon,  exhausted 31.  0 

Grignon,  manured 57.0 

Grignon,  liquid  manure  59.4 

Grignon,  liquid  manure  without  NH3 61. 3 
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Waclrecques,  without  fertilizer. 33.0 

Wadrecques,  manured 55.0 

Blaringhem,  without  fertilizer 39.  0 

Marmilhat,  without  fertilizer .. . 18.  9 

Marmilhat,  manured 38.7 

Palbost,  without  fertilizer 17.  6 

Palbost,  manured 34.  3 

Mean  42. 9 


Tlie  average  for  all  tlie  uimianured  soils  is  31.7  grains,  as  compared 
with  21.95  grams,  found  by  Frankland  on  similar  soils  at  Kothamsted, 
while  the  amounts  yielded  by  the  Palbost  and  Marmilhat  soils  are 
smaller  than  Frankland’s  figures.  This  is  explained  by  the  facts  that 
these  soils  were  very  poor,  nitrification  was  less  active,  and  drainage 
more  abundant. 

Nitric  nitrogen  in  manured  soils. — Five  pots  containing  different  soils 
received  manure  of  the  same  amount  and  kind,  five  duplicate  pots  of  the 
same  soil  remaining  unmanured.  The  amounts  of  nitric  nitrogen  from 
the  different  pots  during  the  year,  calculated  to  kilograms  per  hectare, 
were  as  follows : 

Nitric  nitrogen  in  manured  soils. 


Manured. 

Unma- 

nured. 

Differ- 

ence. 

Grignon 

194. 52 

116.  95 

78.57 

Grignon - ....... 

143. 16 

74.  70 

68.  56 

W ardrecques 

130.  48 

73.  80 

56.  28 

Marmilhat - ... 

121.56 

63.  06 

59.  56 

Palbost 

106. 44 

63.44 

43.  00 

We  see  here  a relation  between  the  rapidity  of  drainage  and  activity 
of  nitrification.  The  Grignon  soil  contains  more  water  than  the  Mar- 
milhat, but  the  Wardrecques  soil,  which  retains  it  very  well,  nitrifies 
the  nitrogen  of  the  manure  less  readily  than  the  Marmilhat  soil,  which 
parts  with  its  drainage  waters  rapidly.  During  the  year  the  Grignbn 
soil  nitrified  a third  to  a fourth  of  the  nitrogen  applied,  the  Ward- 
recques and  Marmilhat  soils  a fifth,  and  the  Palbost  soils  only  a seventh. 
It  is  evident  that  if  a large  application  of  manure  is  made  on  the  Grig- 
non soil  there  is  a risk  of  a considerable  loss  of  nitrogen.  It  is  prob- 
able that  a large  fraction  of  the  194  kg.  of  nitrogen  formed  during  the 
year  in  the  manured  soils,  and  the  143  kg.  formed  in  the  unmanured 
soil  would  not  be  entirely  utilized  by  the  crop  and  would  be  lost  in  the 
drainage.  Liberal  manuring  might  be  practiced  with  less  danger  on 
the  Marmilhat  or  Palbost  soils,  where  nitrification  is  slower. 

In  general,  in  the  manured  soils  the  largest  amounts  of  nitrates 
were  found  between  March  1 and  24.  The  soils  receiving  untreated 
liquid  manure  and  liquid  manure  from  which  the  ammonia  had  been 
removed  gave  results  practically  indentical  throughout  the  year,  the 
largest  amounts  of  nitrates  being  produced  October  11  to  26,  although 
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nitrification  seemed  to  be  somewhat  delayed  at  first  in  the  soil  receiv- 
ing the  latter. 

The  investigations  show  that  the  nitrogenous  matter  of  manure  is 
more  nitrifiable  than  that  of  the  soil,  since  about  a hundredth  of  the 
latter  and  a seventh  to  a fourth  of  the  former  are  nitrified  during  a 
year. 

Nitric  nitrogen  contained  in  drainage  waters  during  different  seasons 
of  the  year. — The  variation  in  nitrification  at  different  seasons  of  the 
year  is  a matter  of  prime  importance.  The  nitrates  formed  during 
spring  aid  the  early  growth  of  plants;  those  formed  in  summer,  while 
they  may  not  be  of  use  to  cereals,  are  utilized  by  beets  and  other  root 
crops,  etc.;  while  those  formed  in  autumn  and  winter  are  lost  for  the 
most  part.  The  following  table  shows  the  amounts  in  kilograms  per 
hectare  of  nitrates  found  in  drainage  waters  at  different  seasons  of  the 
year. 

Nitrogen  of  manures  nitrified  during  different  seasons. 


Grignon 


Wardrecques 


Marmilhat... 


Palbost 


£ manured 

£ without  fertilizer ..... 

78.  88 
86. 42 

39.  84 
15.  84 

58.  84 
47.  00 

21.30 
16.  69 

198.  86 
115.  95 

Difference ...  ...... ...... 

42.  46 

23.  00 

11. 84 

4.61 

82.  91 

manured 

48.  48 

20.  46 

42. 10 

19.  44 

130.  48 

i without  fertilizer 

17.10 

13.44 

27.  66 

15.60 

73.  80 

Difference 

31.  38 

7. 02 

14.44 

3.  84 

56.  68 

C manured 

44.  52 

22.  92 

34.  20 

19.  92 

121.  56 

1 without  fertilizer 

15.  84 

16.  80 

17.  28 

12. 14 

62.  06 

Difference 

28.  68 

6. 12 

16. 92 

7. 78 

59.50 

C manured 

36.  96 

15.96 

36. 42 

17. 10 

106. 44 

i without  fertilizer 

13.  08 

18. 18 

21.04 

11.95 

61.  02 

Difference 

23.  88 

— 2.22 

15. 38 

6. 16 

45.02 

The  loss  of  nitrates  was  greatest  in  autumn  during  1891.  A com- 
parison of  figures  for  three  years  shows  the  same  average  result,  al- 
though in  1890  the  greatest  loss  occurred  in  summer.  Nitrification 
has  not  been  active  in  spring  and  winter.  The  need  of  applying  nitrate 
of  soda  in  the  spring  is  suggested  by  the  fact  that  nitrification  is  re- 
tarded and  the  supply  of  nitrate  in  the  soil  is  small  at  that  season. 
The  formation  of  nitrates  is  rapid  in  summer,  but  the  rainfall  is  small 
and  consequently  the  total  loss  of  nitrogen  is  not  very  large.  It  is 
during  the  abundant  rain  of  autumn  that  the  nitrates  are  rapidly 
washed  out  of  the  soil. 

On  an  average  one  fifth  of  the  nitrogen  of  manure  is  nitrified  dur- 
ing the  year  of  application  and  either  utilized  or  lost.  Of  the  total 
amount  10  per  cent  is  found  in  the  drainage  water  in  spring,  about  5 
per  cent  in  autumn,  and  only  3 per  cent  in  summer. 

The  author’s  summary  of  results  is  as  follows : 

(1)  The  ratio  of  rainfall  to  drainage  on  fallow  soils  is  very  near 
unity  in  winter  and  autumn,  increases  in  the  spring,  and  is  largest  in 
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summer.  During  the  year  (March,  1891,  to  March,  1892)  the  amount 
of  drainage  obtained  was  a little  larger  than  one  half  of  the  rainfall. 

(2)  The  ratio  of  rainfall  to  drainage  varies  widely  on  different  soils. 
A soil  which  had  been  improved  by  drainage  nevertheless  allowed  the 
water  to  percolate  readily,  while  another,  Avhich  suffered  more  from 
dryness  than  excessive  moisture,  retained  the  water  well.  The  first, 
moreover,  rested  on  an  impermeable  subsoil,  the  second  on  a very  per- 
meable white  chalk.  It  would  appear  therefore  that  it  is  an  error  to 
conclude  that  the  nature  of  the  subsoil  more  than  the  composition  of 
the  soil  itself  determines  the  utility  of  drainage. 

(3)  Farm  manure  in  no  case  exercised  a percej)tible  influence  on  the 
flow  of  drainage  water. 

(4)  Soils  under  the  same  conditions  of  temperature  and  moisture 
yielded  in  the  drainage  water  quantities  of  nitrogen  almost  twice  as 
large  in  one  case  as  in  the  other. 

(5)  A soil  which  during  one  year  of  the  experiment  gave  a large  quan- 
tity of  nitric  nitrogen  in  the  drainage  water,  in  the  following  year  gave 
much  less,  while  the  soil  in  which  nitrification  had  been  moderate  the 
first  year,  gave  the  second  year  a quantity  equal  to  or  even  larger  than 
that  yielded  the  first.  It  is  not  true  therefore  that  the  soils  which  con 
tain  the  most  nitrifiable  nitrogenous  matter  are  those  which  are  the 
most  readily  exhausted. 

(6)  During  the  year  1891-’92  the  amount  of  nitric  nitrogen  in  the 
drainage  water  averaged  31.7  kg.  per  cubic  meter,  the  proportion 
rising  to  51.7  kg.  for  soil  in  a good  state  of  fertility  and  falling  as  low  as 
17.6  kg. 

(7)  On  applying  to  the  soil  a liberal  amount  of  farm  manure  it  was 
found  that  the  amount  of  nitric  nitrogen  in  the  drainage  water  was 
invariably  increased,  but  not  uniformly.  This  supports  the  view  that 
the  nature  of  the  nitrifiable  material  does  not  exert  a decisive  influence 
on  the  amount  of  nitrogen  carried  off  by  the  drainage  water.  During 
one  year  a fourth  to  a seventh  of  the  nitrogen  of  the  manure  passed 
off  in  the  drainage  water  of  fallow  soil. 

(8)  The  drainage  waters  of  unmanured  soils  do  not  carry  off  equal 
quantities  of  nitric  nitrogen  during  all  of  the  seasons.  In  autumn  the 
loss  is  considerable  and  in  the  spring  it  is  least.  The  quantity  of  nitro- 
gen nitrified  during  this  period  is  nevertheless  larger  than  during  sum- 
mer or  winter. 

(9)  The  abundance  of  nitrates  in  the  drainage  waters  in  autumn, 
amounting  on  an  average  for  three  years  (1889-’90,1890-791,  and  3 891-D2), 
to  40.6  kg.,  corresponding  to  250  kg.  of  nitrate  of  soda,  indicates  the 
necessity  of  having  the  soil  covered  with  a crop  ( cultures  derobees)  in 
autumn. 

(10)  The  small  amount  of  nitrates  in  the  drainage  of  spring,  which  has 
amounted  on  tlie  average  for  three  years  on  unfertilized  soils  to  17.03 
kg.  of  nitric  nitrogen,  suggests  the  wisdom  of  applying  nitrate  of  soda 
at  that  season. 
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(11)  On  manured  soil  the  water  is  rich  in  nitrates  in  the  spring.  It 
is  very  probable  that  this  production  of  nitrates  following  an  applica- 
tion of  manure  is  due  to  the  transformation  of  ammonia. 

(12)  During  the  year  1891-792,  of  100  parts  of  nitrogen  of  the  manure 
applied  to  the  different  soils,  10  were  nitrified  in  the  spring,  3 in  sum- 
mer, nearly  5 in  autumn,  and  about  2 in  winter,  forming  altogether  20 
per  cent  or  one  fifth  of  the  nitrogen  of  the  manure. 

(13)  It  is  the  first  rains  of  autumn  which  furnish  drainage  water  richest 
in  nitrates.  At  this  time  it  contains  an  average  of  79  grams  per  cubic 
meter  of  nitric  nitrogen.  In  manured  soil  this  amount  rises  to  130 
grams.  In  winter  the  water  is  poorest;  it  contains  in  December- Jan- 
uary not  more  than  10  grams  per  cubic  meter,  i.  e.,  1 part  of  nitrogen 
per  100,000  parts  of  water. 

The  results  obtained  by  a study  of  the  drainage  water  from  cultivated 
soils  will  be  given  in  the  next  memoir. — w.  h.  b. 

Distribution  and  form  of  iron  in  barley,  P.  Petit  ( Gompt . rend., 
115  {1892),  No.4,pp.  246-248). — For  determining  the  state  of  combination 
of  iron  in  barley  grain,  100  grams  of  finely  ground  dry  barley  was 
treated  with  boiling  absolute  alcohol,  containing  1 per  cent  hydrochloric 
acid,  for  six  hours  in  a Soxhlet  extraction  apparatus.  There  was  ob- 
tained from  100  grams  of  dry  barley — 


Mg. 

Iron  extracted  by  acidified  alcobol 1. 10 

Iron  in  tbe  residue 19.  28 


Total 20. 38 


The  determination  of  iron  directly  in  100  grams  of  the  dry  barley 
gave  a total  of  20.3  mg.  This  showed  that  almost  the  whole  of  the  iron 
of  the  barley  is  in  the  state  of  nuclein.  To  determine  the  distribution 
of  the  iron  in  the  different  parts  of  the  grain  the  barley  was  treated 
with  a boiling  5 per  cent  solution  of  soda  for  two  or  three  minutes. 
This  treatment  allowed  the  grain  to  be  readily  separated  into  three 
parts,  embryos,  integuments,  and  albumen.  Each  of  these  was  dried 
and  burned  and  the  iron  determined  in  the  residue.  The  results  were 
as  follows : 


Weight. 

Iron. 

Dried  emln’Y’os  - 

Grams. 
4.  250 
8.471 
65. 127 

Mg. 

4.  96 
8.  26 
1.66 
1. 10 

Per  cent. 
0. 110 
0.  097 
0.  002 

Integuments  

Albumen  .... . . 

Soda  solution ................ 

As  shown  above,  the  iron  is  contained  almost  exclusively  in  the  in- 
teguments and  embryos.  Finally,  the  author  endeavored  to  determine 
whether  germination  produced  any  change  in  the  form  and  distribution 
of  the  iron.  For  this  purpose  barley  was  placed  in  the  Hobbe  genninator, 
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When  the  plumules  and  radicles  appeared  they  were  removed,  dried,  and 
extracted  with  acidulated  alcohol,  with  the  following  results:  Weight 

of  embryos  with  radicles  4.97  grams,  iron  in  the  alcoholic  extract  0.2 
mg.,  iron  in  the  alcoholic  residue  2.2  mg. 

The  quantity  of  iron  not  in  the  form  of  nuclein  varied  but  little,  but 
the  proportion  of  the  iron  diminished.  This  indicates  that  the  embryos 
possess  their  own  reserve  supply  of  iron  and  that  it  is  not  derived  from 
the  albumen  and  integuments. — w.  H.  b. 

The  culture  and  treatment  of  tobacco,  J.  Nessler  (Landw.  Vers. 
IStat .,  40,  pp.  395-438). — Since  the  publication  by  the  author  in  1867 
of  his  book  on  tobacco  and  tobacco  culture,  many  new  studies  have 
been  made,  and  these,  together  with  the  results  of  previous  experience, 
are  treated  in  this  article  under  the  following  heads:  (1)  Demands  of 
the  trade,  especially  with  reference  to  burning  qualities;  (2)  what 
amount  of  chlorine  is  allowable  and  what  amount  of  potash  essential 
to  the  desired  burning  quality ; (3)  effect  of  soil  on  the  burning  quality ; 

(4)  amounts  of  chlorine  and  potash  removed  from  the  soil  by  different 
crops  and  effect  of  previous  cropping  on  the  burning  quality  of  tobacco ; 

(5)  amounts  of  potash  and  chlorine  furnished  the  soil  in  different  ma- 
nures; (6)  effect  of  manuring  on  burning  quality;  (7)  effect  of  previous 
cropping  and  manuring  on  the  properties  of  tobacco  other  than  that  of 
burning;  (8)  injurious  and  beneficial  methods  of  cropping  and  manur- 
ing tobacco;  and  (9)  practical  conclusions. 

The  various  properties  of  the  tobacco  leaf,  burning  qualities,  size, 
weight,  delicate  structure,  elasticity,  color,  and  fermentative  properties, 
are  all  more  or  less  affected  by  the  variety  of  tobacco,  the  soil,  time, 
and  manner  of  manuring,  manner  of  setting,  treatment  of  the  plants 
in  the  field,  climate,  and  time  of  harvesting.  The  properties  of  to- 
bacco may  also  be  very  materially  affected  by  the  manner  of  curing, 
the  condition  of  the  weather  during  drying,  time  of  hanging,  the  way 
in  which  it  is  kept  until  fermentation,  and  the  fermentation  itself. 
The  fact  that  so  many  factors  play  a part  in  determining  the  quality  of 
tobacco  makes  this  subject  an  especially  difficult  one  to  study.  Further 
than  this  the  author  points  out  that  it  is  more  difficult  to  follow  the 
progress  of  tobacco  than  that  of  most  other  plants.  The  intermediate 
stages  between  setting  and  curing  offer  little  chance  for  study  of  the 
development  of  the  qualities  of  the  plant,  as  is  the  case  with  sugar 
beets,  fruits,  etc. 

Limits  to  chlorine  and  potash  in  tobacco . — To  secure  the  desired  burn- 
ing quality,  the  amount  of  chlorine  must  not  rise  above  a maximum  nor 
the  amount  of  potash  sink  below  a minimum.  In  1889  studies  were 
made  of  46  samples  of  tobacco  grown  in  Baden  on  different  soils  and 
with  different  manuring.  From  these  studies  the  conclusion  was 
that  tobacco  continued  to  glow  longer,  i.  c .,  burned  better,  the  more 
potash  and  less  chlorine  (sodium  chloride)  it  contained.  The  higher 
the  potash  content  the  more  chlorine  may  be  present  without  materially 
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affecting  the  burning  quality  ; that  is,  a high  potash  content  in  a meas- 
ure offsets  the  effects  of  the  chlorine.  It  is  stated  that  in  general  to- 
bacco will  be  of  inferior  burning  quality  which  contains  more  than  0.4 
per  cent  chlorine  and  less  than  2.5  per  cent  potash. 

Effect  of  soil  on  burning  quality  of  tobacco . — As  a result  of  the  studies 
referred  to  above  it  was  found  that  Avhile  tobacco  from  sandy  soils  con- 
tained on  an  average  only  0.29  per  cent  of  chlorine,  that  from  heavy 
soils  contained  0.92  per  cent  of  chlorine,  and  that  tobacco  from  light 
soils  averaged  2.8  per  cent  potash,  while  that  from  heavy  soils  averaged 
2.4  per  cent.  The  indications  are  that  to  secure  the  best  burning  qual- 
ities tobacco  should  be  grown  on  light  or  medium  soils,  but  not  on 
heavy  clay  soils. 

Effect  of  manuring  on  burning  qualities. — It  was  mentioned  above 
that  to  be  of  good  burning  quality  tobacco  should  not  contain  more 
than  0.4  per  cent  chlorine  to  2.5  per  cent  potash,  that  is,  six  times  as 
much  potash  as  chlorine 5 consequently  fertilizers  for  tobacco  should 
contain  at  least  six  parts  of  potash  for  every  part  of  chlorine  that  is  at 
the  disposal  of  the  plant.  The  closer  the  relation  between  potash  and 
chlorine  in  a fertilizing  material  the  less  it  is  adapted  for  tobacco.  Of 
a large  number  of  fertilizing  materials  examined  night  soil  was  found 
to  be  the  least  adapted  for  tobacco,  containing  100  parts  of  chlorine  to 
40  parts  of  potash.  Kainit,  with  100  parts  of  chlorine  to  50  parts  of 
potasb,  was  little  better.  The  results  of  analysis  of  a large  number  of 
samples  of  liquid  manure  showed  the  relation  between  potash  and  chlor- 
ine to  vary  widely  with  the  feeding  stuffs  from  which  it  was  made  and 
with  the  potash  and  chlorine  content  of  the  soil  on  which  these  feeding 
stuffs  were  grown.  The  parts  of  potash  per  100  parts  of  chlorine  ranged 
from  182  to  917.  It  will  be  pointed  out  later  that  while  under  certain 
conditions  any  liquid  manure  may  be  disadvantageous  to  the  quality 
of  tobacco,  the  assumption  that  liquid  manure  is  disadvantageous  in 
all  cases  is  incorrect.  In  barnyard  manure  the  relation  varies  much 
the  same  as  in  liquid  manure,  depending  upon  the  kinds  of  food  eaten 
and  the  soil  on  which  they  were  grown.  The  manure  from  feeding 
materials  rich  in  potash,  as  beets  or  potatoes,  is  far  better  adapted  to 
tobacco  than  that  made  from  crops  containing  a lower  percentage  of 
potash.  In  the  examination  of  a large  number  of  samples  of  barnyard 
manure  the  potash  was  found  to  range  from  436  to  1,450  parts  per  100 
parts  of  chlorine.  In  general  the  manure  from  cattle  is  better  adapted 
for  tobacco  than  that  from  horses,  and  manure  from  sheep  and  swine 
should  not  be  used  in  growing  smoking  tobacco.  Sugar  beet  residue 
contains  a small  amount  of  chlorine  in  proportion  to  the  potash  (100  to 
1,041),  but  a trial  of  this  material  on  tobacco  failed  to  give  any  per- 
ceptible result  the  year  it  was  applied.  A large  number  of  experiments 
have  been  made  by  the  author  with  potassium  nitrate,  potassium  sul- 
phate, potassium  muriate,  purified  potash  magnesium  sulphate,  gyp- 
sum, and  common  salt.  The  chlorine  compounds  always  injured  the 
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burning  qualities  noticeably ; and  the  potassium  sulphate  and  potas- 
sium nitrate  often  improved  this  quality,  though  not  always,  the  fail- 
ure being  due,  it  is  believed,  to  the  potash  not  being  sufficiently  dis- 
tributed through  the  soil,  or  where  heavy  applications  were  made,  to 
the  formation  of  too  concentrated  solutions. 

The  tobacco  plant  produces  material  very  rapidly  and  requires  a con- 
stant supply  of  plant  food  from  the  soil,  but  on  the  other  hand  it  is 
exceedingly  sensitive  to  concentrated  solutions.  The  latter  are  unfavor- 
able to  a healthy  growth.  It  is  an  important  matter  therefore  that  the 
fertilizer,  especially  the  potash,  be  thoroughly  mixed  with  the  soil  to  a 
depth  to  which  the  roots  extend.  This  may  be  accomplished  in  a 
measure  by  applying  the  fertilizer  late  in  the  fall  or  better  by  applying 
it  a year  previous  to  the  growth  of  tobacco  and  in  the  meantime  grow- 
ing crops  which  take  little  potash  from  the  soil.  Potassium  sulphate 
and  purified  potash-magnesium  sulphate  may  be  applied  for  tobacco 
late  in  the  fall  as  well  as  in  the  spring.  Potassium  nitrate  should  only 
be  used  in  the  spring  and  in  small  quantities,  otherwise  there  is  danger 
from  too  concentrated  solutions.  Trials  by  the  author  of  using  potas- 
sium carbonate  in  the  form  of  wood  ashes  gave  a tobacco  of  good  burn- 
ing quality,  but  when  large  quantities  were  used  the  development  of 
the  plant  was  hindered,  probably,  the  author  thinks,  by  the  alkaline 
reaction . On  soils  containing  much  humus  this  alkaline  reaction  will  be 
neutralized.  Soils  poor  in  humus  m ay  be  inj ured  for  tobacco  by  applica- 
tion of  potassium  carbonate  in  the  fall,  and  precautions  should  be 
taken  in  the  use  of  this  material  for  fall  manuring.  Besides  this  the 
price  at  present  is  too  high  for  its  economical  use  in  practice.  In  a 
single  trial  with  potassium  phosphate  this  material  aided  the  develop- 
ment of  the  plant,  but  did  not  improve  the  burning  qualities. 

Previous  culture  of  land  for  tobacco. — The  qualities  of  the  soil  and 
the  manuring  are  largely  responsible  for  the  early  or  late  ripening  and 
the  regular  or  irregular  ripening  of  tobacco.  Tobacco  plants  ripen 
later  on  soils  rich  in  organic  matter  or  those  on  which  clover  or  lucern 
have  been  previously  grown,  except  in  the  case  of  sandy  soils,  where 
the  organic  matter  decomposes  rapidly,  so  that  the  clover  has  little  or 
no  disadvantageous  effect  on  the  ripening  of  tobacco  following  it. 
Heavy  applications  of  nitrogenous  manures  retard  ripening.  Tobacco 
richly  manured  with  liquid  manure,  night  soil,  barnyard  manure,  or 
nitrate  of  soda  ripens  late.  If  the  plants  are  set  late  on  fields  so 
manured  or  those  rich  in  humus  the  leaves  may  not  have  time  to  ripen, 
and  a greenish  leaf  will  result,  which  in  burning  gives  an  unpleasant 
odor.  Especially  disadvantageous  is  the  practice  of  applying  liquid 
manure  to  growing  tobacco  during  the  summer.  This  tends  to  the  pro- 
duction of  large  leaves,  but  the  leaves  are  also  thick  and  often  fail  to 
ripen.  The  desired  brown  color  is  not  obtained  when  barnyard  manure 
is  replaced  in  a too  high  degree  by  saltpeter.  In  one  case  oil-cake  meal 
had  a much  better  effect  than  saltpeter,  but  oil-cake  meal  should  be 
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used  only  on  loose,  sandy  soils  and  not  on  heavy  soils.  The  falling  off 
in  burning  qualities  sometimes  noticed  where  tobacco  is  grown  con- 
tinuously for  a succession  of  years,  the  author  believes  is  often  due 
to  the  depletion  of  the  soil  in  available  potash  and  the  increase  in 
chlorine.  The  larger  the  amount  of  products  rich  in  potash  and  poor 
in  chlorine  which  are  sold  off  from  the  farm,  and  the  poorer  the  barn- 
yard manure  is  in  potash  and  the  richer  in  chlorine,  the  less  adapted 
will  the  conditions  become  for  growing  tobacco. 

In  the  investigation  of  tobacco  grown  on  different  soils,  as  mentioned 
above,  it  was  found  that  the  product  from  sandy  soils  contained  quite 
as  much  potash  but  much  less  chlorine  than  that  from  heavy  soils.  In 
experiments  in  1884  and  1885  in  using  different  manures  for  the  prepar- 
atory crop,  no  effect  was  noticed  from  the  chlorine  contained  in  the 
fertilizers  applied  the  year  previous  to  tobacco.  This  will  be  the  case 
on  sandy  soils  through  which  the  chlorine  is  easily  leached.  Corn,  beets, 
lucern,  and  red  clover  are  among  those  crops  which  remove  the  largest 
amounts  of  potash  from  the  soil.  If  these  materials  are  fed  on  the  farm 
and  the  manure  carefully  collected  and  preserved,  no  considerable  deple- 
tion of  the  soil  in  potash  should  result,  for  1,000  pounds  of  animal  prod- 
uct, live  weight,  contains  only  from  1.5  to  2.4  pounds  of  potash,  and 
1,000  liters  of  milk  contains  about  3.7  pounds  of  potash,  together  with 
from  I to  3 pounds  of  chlorine,  and  in  some  cases  much  more.  In  regions 
where  tobacco  is  grown,  however,  it  is  advisable  to  grow  grain,  rape, 
and  hemp  for  the  market  rather  than  potatoes  or  roots,  and  to  cultivate 
large  amounts  of  fodder  plants  to  be  converted  into  animal  products. 
As  far  as  possible,  corn,  beets,  lucern,  and  clover  should  be  grown  on 
fields  not  used  for  tobacco,  and  the  manure  from  feeding  beet  tops  should 
not  be  applied  to  tobacco,  but  rather  to  other  fields,  while  that  from 
feeding  potatoes  and  roots  is  well  adapted  for  tobacco. 

Practical  conclusions. — The  money  value  of  German  tobacco  depends 
especially  upon  (1)  its  burning  qualities,  (2)  the  fineness  of  the  leaf  and 
the  ribs,  (3)  the  right  stage  of  ripeness  and  even  ripening,  and  (4)  proper 
curing.  Under  otherwise  corresponding  conditions,  tobacco  glows 
longer,  i.  e .,  its  burning  quality  is  better,  the  more  potash  and  the  less 
chlorine  it  contains.  In  order  to  obtain  leaves  rich  in  potash  and  poor 
in  chlorine  the  following  points  should  be  observed: 

(1)  The  growth  of  fodder  plants  and  the  raising  of  animals  should  be 
followed  as  far  as  possible.  Crops  for  marketing  other  than  tobacco 
should  consist,  where  the  conditions  are  favorable,  of  only  hemp,  grain, 
and  rape.  In  animal  products,  milk,  hemp,  grain  (seeds),  and  rape, 
only  small  quantities  of  potash  are  sold.  Animal  products  often  con- 
tain more  chlorine  than  potash. 

(2)  In  regions  where,  on  account  of  the  previous  manuring,  the  soil 
and  the  plants  grown  thereon  contain  much  common  salt,  no  salt  should 
be  given  to  the  cattle. 

(3)  As  preparatory  crops  for  tobacco,  the  market  crops  mentioned 
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above  and  tobacco  itself  are  best.  Where  sufficient  potash  can  be 
applied,  turnips  or  scarlet  clover  may  also  be  grown. 

(4)  Fodder  corn,  beets,  lucern,  and  red  clover  are  inapplicable  for 
soils  to  be  used  for  tobacco  and  should  only  precede  tobacco  when 
large  applications  of  potash  salts  in  forms  desirable  for  tobacco  are 
made. 

(5)  From  the  sale  of  potatoes,  sugar  beets,  and  chicory,  which  con- 
tain ten  to  twenty  times  as  much  potash  as  chlorine,  the  farm  is 
depleted  of  potash,  and  where  leaves  and  tops  are  fed  much  chlorine 
is  restored  to  the  soil.  Where  roots  and  potatoes  are  sold  from  farms 
used  for  tobacco-growing,  the  potash  should  be  replaced  in  a form 
which  is  desirable  for  tobacco. 

(6)  Manure  from  feeding  the  tops  of  sugar  beets,  turnips,  and  chicory 
should  be  applied  to  fields  not  used  for  tobacco. 

(7)  In  tobacco  regions  potash  manures  containing  common  salt,  as 
kainit,  carnalite,  etc.,  should  not  be  applied  either  to  tobacco  or  to 
other  plants,  as  otherwise  feeding  staffs  are  grown  which  are  rich  in 
chlorine  and  consequently  produce  a manure  rich  in  this  element.  On 
heavy  soils  from  1,000  to  1,400  kg.  of  wood  ashes  or  200  kg.  of  potassium 
sulphate,  and  on  light,  sandy  soils  200  kg.  of  concentrated  muriate  of 
potash  per  acre  are  to  be  used,  but  the  latter  material  is  never  to  be 
applied  to  tobacco  itself. 

(8)  Night  soil  should  only  be  applied  to  sandy  soils  and.  on  these 
never  directly  to  tobacco. 

(9)  Tobacco  for  smoking  purposes  should  be  grown  on  light,  sandy, 
or  medium  soil,  but  never  on  heavy  soil. 

(10)  The  best  manure  for  tobacco  is  good  cow  manure,  which  is  bet- 
ter than  horse  manure.  Manure  from  sheep  and  swine  is  not  adapted 
for  tobacco.  The  best  manure  is  obtained  from  feeding  potatoes,  beets, 
and  turnips  without  the  tops. 

(11)  The  manures  should  be  applied  part  late  in  the  fall  and  part  in 
the  spring  and  should  be  thoroughly  mixed  with  the  soil  by  repeated 
plowing. 

(12)  Barnyard  manure  can  not  be  replaced  by  commercial  fertilizers, 
but  its  action  may  be  improved  by  the  addition  of  commercial  ferti- 
lizers. 

(13)  In  regions  where  the  soil,  and  consequently  the  food  and  the 
manure  produced,  contains  little  salt,  and  where  little  or  no  salt  is  fed, 
the  liquid  manure  may  be  regarded  as  a good  manure  for  tobacco.  It 
should  be  applied,  however,  during  the  winter  or  early  spring,  before 
the  first  plowing.  During  the  growth  of  the  plant  no  liquid  manure 
should  be  applied. 

(14)  In  regions  where  the  soil,  fodder,  and  manure  are  rich  in  chlo- 
rine, and  where  tobacco  is  often  deficient  in  burning  quality,  the  fields 
used  for  tobacco  should  not  be  manured  with  liquid  manure. 

(15)  From  900  to  1,250  pounds  of  wood  ashes  or  350  pounds  of  potas- 
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sium  sulphate  per  acre  maybe  applied  to  tobacco,  the  application  being 
made  to  deep  soils  late  in  the  fall  or  to  shallower  soils  before  the  first 
plowing.  In  the  spring,  before  setting  the  plants,  135  to  180  pounds  of 
nitrate  of  soda  may  be  applied  where  the  land  is  not  heavily  manured. 

(16)  In  rainy  seasons,  when  the  plants  lose  their  dark  green  color  and 
fail  to  grow  well,  90  to  135  pounds  of  nitrate  of  soda  per  acre  may  be 
applied  while  the  plants  are  small. 

Delicacy  of  leaf  and  ribs. — The  more  regularly  the  plants  grow  with 
not  too  strong  and  not  too  weak  manuring  the  better  will  be  the  qual- 
ity of  the  tobacco.  A thorough  loosening  of  the  soil  and  careful  manur- 
ing and  culture  of  the  plants  especially  have  a marked  effect  on  the 
delicacy  of  the  leaf.  There  is  hardly  another  plant  which  requires  more 
care  and  skillful  treatment  on  the  part  of  the  farmer  from  time  of  set- 
ting until  the  sale  of  the  product  than  tobacco  designed  for  cigar-making. 
Thick  leaves  with  large  ribs  are  produced  (1)  when  the  seeds  are  from 
poor  plants ; (2)  when  the  soil  is  too  heavy ; (3)  when  the  soil  is  too  com- 
pact; (4)  when  too  heavily  manured,  especially  when  night  soil  or  liquid 
manure  are  used.  Too  heavy  manuring  tends  to  the  production  of 
spongy  tobacco.  Tobacco  requires  heavy  manuring,  but  when  strong 
solutions  of  plant  food  are  formed  in  the  soil,  as  for  instance  when  night 
soil  or  liquid  manure,  or  large  quantities  of  wood  ashes  or  commercial 
fertilizers  are  used,  the  regular  growth  is  interfered  with  and  a rank 
product  of  irregular  quality  results.  (5)  When  the  subsoil  does  not  con- 
tain sufficient  plant  food.  If  the  upper  layers  of  the  soil  are  well  ma- 
nured and  the  subsoil  contains  insufficient  plant  food  a luxuriant  growth 
takes  place  as  long  as  the  upper  layers  contain  sufficient  moisture,  but 
during  a dry  spell  the  growth  of  the  plant  is  repressed  because  the  roots 
can  not  find  sufficient  plant  food.  If  a part  of  the  manure  is  plowed  in 
late  in  the  fall  it  is  more  easily  distributed  through  the  soil  and  favors 
a more  regular  growth  of  the  plant  even  in  case  of  drouth.  If  tobacco 
is  grown  on  the  same  field  year  after  year  the  quality  will  be  better,  be- 
cause the  soil  will  be  made  more  porous  and  the  manure  applied  in  the 
previous  years,  so  far  as  it  is  not  taken  up  by  the  plant,  is  evenly  dis- 
tributed through  the  soil.  (6)  Where  the  plants  are  topped  too  much 
or  too  late.  The  number  of  leaves  which  can  be  left  to  grow  should  be 
carefully  considered.  With  heavy  manuring  thick-leaved  and  often 
poorly  burning  tobacco,  which  by  burning  gives  an  unpleasant  odor, 
is  produced  when  only  seven  or  eight  leaves  are  allowed  to  grow ; in 
such  cases  thirteen  or  fourteen  leaves  are  not  too  many.  When  the 
manuring  is  not  so  heavy  the  plants  may  be  topped  lower  down,  but  in 
that  case  it  must  be  done  early,  so  that  by  the  removal  of  a number  of 
leaves  the  growth  of  the  tobacco  is  not  disturbed.  (7)  When  too  many 
leaves  are  removed.  By  proper  treatment  valuable  tobacco  can  be 
secured  from  the  lower  leaves,  which  ripen  first  and  in  the  first  cutting 
may  be  removed  before  the  final  cutting,  but  if  too  many  leaves  are  re- 
moved the  growth  of  the  plant  is  disturbed  the  same  as  in  topping,  and 
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the  leaves  become  thick  and  spongy.  (8)  As  a result  of  heavy  winds. 
In  general  better  tobacco  is  secured  in  sheltered  places  than  in  exposed 
fields. 

The  proper  and  regular  ripening  of  tobacco. — Unripe  tobacco  is  secured, 
(1)  when  the  plants  are  set  too  late— it  is  impossible  to  give  a general 
rule  for  time  of  setting  which  shall  apply  to  all  seasons,  but  in  general 
the  early-set  tobacco  is  in  greater  demand  and  commands  a higher  price 
than  late  set;  (2)  when  too  large  quantities  of  nitrogenous  manures  are 
applied,  as  barnyard  manure,  liquid  manure,  Chile  saltpeter,  etc. ; (3) 
when  the  soil  contains  large  quantities  of  organic  matter.  Tobacco 
grown  on  soils  rich  in  humus  or  moor  soils,  and  following  clover  on 
heavy  soils,  is  likely  1?o  remain  green.  On  light  soil  a good  quality  may 
be  raised  after  clover,  because  the  air  enters  the  soil  and  rapidly  decom- 
poses the  organic  matter  left  behind  by  the  clover. 

Irregularities  in  ripeness  result,  (1)  when  the  plants  set  out  are  not 
uniform,  (2)  as  a result  of  uneven  distribution  of  the  manure  or  where 
the  plants  receive  a dressing  of  liquid  or  easily  soluble  manures  after 
they  are  partially  grown.  In  the  spring,  before  setting  the  plants,  180 
to  220  pounds  of  nitrate  of  soda  per  acre  may  be  applied,  and  if  heavy 
rains  follow  which  may  leach  off  the  nitrate,  90  to  135  pounds  of  nitrate 
of  soda  per  acre  may  be  applied  while  the  plants  are  still  small. 

The  manner  of  drying  the  leaves  is  of  the  greatest  importance  in 
determining  the  quality  of  late  tobacco.  The  author  describes  the 
method  of  cutting  slits  in  the  ribs  to  aid  the  drying,  which  practice 
% as  been  tried  by  him.  This  process  very  materially  aids  the  drying 
of  the  tobacco  and  very  materially  diminishes  the  danger  from  mildew 
and  decay.  It  is  very  generally  followed  in  Holland,  and  the  author  rec- 
ommends its  trial.  The  leaves  are  strung  on  wires  which  pass  through 
the  slit,  and  are  hung  where  the  draft  is  not  too  strong,  otherwise  the 
drying  progresses  too  rapidly.  If  the  tobacco  is  hung  up  too  soon  it 
mildews;  if  thin,  fine  tobacco  is  allowed  to  hang  too  long  it  becomes 
colored  and  the  elasticity  is  injured,  it  diminishes  in  weight,  and  does 
not  ferment  as  well. — E.  w.  A. 

On  the  chemical  composition  of  apples  and  pears,  P.  Kulisch 

( Landw . Jahrb .,  21  ( 1892 ),  pp.  427-444). — These  studies  were  made  at 
the  institute  for  fruit  and  wine  culture  at  Geisenheiin,  Germany,  and 
were  with  special  reference  to  the  use  of  apples  and  pears  for  making  fruit 
wines.  They  were  in  continuation  of  studies  reported  in  the  same  journal 
in  1890  (p.  109).  A considerable  part  of  the  present  paper  is  occupied 
with  a technical  discussion  of  the  preparation  of  fruit  wines.  Only  that 
part  relating  to  the  composition  and  ripening  of  the  fruits  will  be  con- 
sidered here. 

Analyses  are  reported  of  the  expressed  juices  of  a large  number  of 
apples  and  pears  grown  under  varying  conditions  of  soil,  climate,  etc. 
The  analyses  show  that  all  of  the  23  varieties  of  apples  examined  con- 
tained ca'ne  sugar  when  ripe  (tree  ripe),  the  amount  in  100  c.  c.  of 
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juice  varying  from  0.07  to  6.21  grams.  For  eaeli  100  parts  of  invert 
sugar  present  the  cane  sugar  ranged  from  8.5  to  96.9  parts,  forming 
therefore  nearly  one  half  of  the  total  sugar  present,  in  some  instances. 
Varieties  which  from  a pomological  point  of  view  were  very  similar, 
showed  no  similarity  in  this  respect.  Observations  on  the  process  of 
ripening  in  the  apple  have  shown  that  cane  sugar  can  continue  to  be 
formed  from  the  starch  after  the  fruit  is  taken  from  the  tree,  and  that 
during  the  winter  the  cane  sugar  is  gradually  but  finally  almost  en- 
tirely changed  to  directly-reducing  sugar.  The  cane  sugar  continues 
to  increase  as  long  as  the  amount  formed  from  starch  is  in  excess  of 
that  inverted  $ as  soon  as  this  condition  is  reversed  the  cane  sugar  con- 
tent decreases,  until,  as  stated  above,  the  fruit  contains  invert  sugar 
exclusively.  According  to  the  author’s  previous  observations,  the 
maximum  sugar  content  of  the  fruit  (both  cane  sugar  and  total)  is 
reached  earlier  the  earlier  iu  the  season  the  apple  ripens,  being  as 
late  as  November  for  the  late  winter  varieties.  This  is  due  largely  to 
the  late  varieties  containing  a larger  amount  of  starch  at  time  of  pick- 
ing, which  is  gradually  transformed  into  sugar  in  keeping.  The  early 
varieties,  on  the  contrary,  contain  little  or  no  starch  at  time  of  picking 
and  do  not  keep  as  long  as  the  later  varieties. 

Besides  the  variety,  the  character  of  the  season,  soil,  etc.,  the  age 
and  the  form  of  the  tree  are  said  to  affect  the  composition  of  the  fruit. 
Small  young  trees  produce  relatively  a very  large  amount  of  fruit.  It 
is  well  known  that  the  size  of  the  fruit  is  affected  by  the  number  borne; 
and  it  is  generally  conceded  that  fruit  which  has  been  nourished  by 
an  abundant  and  healthy  leaf  surface  is  sweeter,  of  better  taste  in 
general,  and  keeps  better  than  where  the  reverse  condition  prevails. 
In  this  connection  the  following  observations  are  of  interest : 


Pears  grown  under  different  conditions. 


Variety. 

Slxape  of  tree. 

Humber 
of  pears 

Total 
weight  of 

Average 
weight  of 

100  grams  of  pulp 
contained— 

on  tree. 

fruit. 

one  pear. 

Sugar. 

Acid.* 

Clairgeau  Butter  pear 

Double  cordon ........ 

f 2 

Grams. 

629 

Grams. 

314.5 

Grams. 

7.71 

Grams. 

) 20 

4,  340 
406 

217.0 

6.  96 

Begentin 

Serpentine  cordon 

« 

135.3 

10.13 

0.1 

l 5 

4,  294 

85.  9 

9. 13 

0. 043 

* Calculated  as  malic  acid. 


In  the  case  of  each  variety,  the  pears  were  largest  where  the  number 
was  smallest,  and  in  one  instance  the  number  was  so  large  that  the 
fruit  was  not  fully  developed.  Tests  of  the  keeping  qualities  of  a large 
number  of  varieties  showed  that  within  any  given  variety  the  fruit 
from  the  tree  bearing  the  largest  yield  invariably  ripened  first.  The 
larger  pears  were  more  juicy  and  softer  and  of  superior  aroma.  The 
difference  in  sugar  content  of  fruit  from  greater  and  less  productive 
trees  was  not  as  great  as  would  be  expected. 
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The  observations  indicate  that  the  growing  fruit  has  a strong  attrac- 
tion for  the  carbohydrates  formed  in  the  leaves,  and  that  although  the 
sugar  content  was  not  materially  affected  by  the  size  of  the  yield,  ow- 
ing to  the  increased  demand  for  the  larger  crop,  the  carbohydrates 
were  withheld  or  possibly  withdrawn  from  other  organs  of  the  plant. 
Of  the  Clairgeau  Butter  variety  one  tree  produced  600  and  the  other 
995  grams  of  fruit  per  100  leaves. 

The  conclusion  is  that  the  year  following  a large  crop  the  plant  has 
not  the  vitality  to  throw  out  a large  number  of  buds,  and,  as  is  com- 
monly seen,  the  yield  is  only  medium  or  small.  This  accounts  for  the 
periodical  variation  in  yield.  Analyses  of  apples  grown  on  differently 
shaped  trees  are  given  as  follows : 


Analyses  of  apples. 


Variety. 


Ananas-Eeinette 


Ananas-Eeinette 

Champagner-Eeinette. . 
Lamb  Abbey-Parmane 


Shape  of  tree. 

Average 
weight 
of  one 
apple. 

Palmate 

Grams. 
( 27.5 

J 50.8 
] 70.3 

[ 101. 3 

C 79.4 
i 172. 8 
f 57. 1 
i 98.4 
C 63.8 
i 107. 7 

Horizontal  cordon 

do 

Pyramidal 

100  grams  of  juice  contained — 


Sugar  be- 
fore in- 
version. 

Total 
sugar 
after  in- 
version. 

Cane 

sugar. 

1 

Acid  (cal- 
culated 
as  malic). 

Grams. 

Grams. 

Grams. 

Grams. 

6.96 

7.  77 

0.  77 

0.  29 

6.  63 

8.  91 

2. 17 

0. 42 

6.  34 

9.  83 

3.  31 

0.  47 

6.  35 

10.  04 

3.  51 

0.  50 

7. 47 

11.12 

3.  46 

0.  57 

6.  78 

11.18 

4. 18 

0.61 

7.  24 

8. 13 

0.  85 

0.  57 

7.  27 

8.  93 

1.  58 

0.62 

8.  90 

13. 15 

4.  05 

0.  24 

7.  88 

13.  40 

5.  24 

0.  22 

It  is  seen  that' in  the  case  of  the  same  tree,  the  larger  the  apple  the 
higher  the  sugar  content,  and  the  same  rule  holds  with  reference  to 
the  acid  content  in  most  cases.  The  results  confirm  the  statement  of 
others,  that  the  acid  and  the  sugar  content  stand  in  no  relation  to  each 
other,  and  are  in  opposition  to  the  theory  that  in  the  ripening  of  fruit  the 
sugar  formation  and  the  acid  decrease  run  parallel.  The  fact  that  larger 
apples  contained  the  larger  proportion  of  cane  sugar,  both  with  respect 
to  the  total  bulk  and  to  the  total  sugar,  in  spite  of  the  higher  acid  con- 
tent, is  a strong  indication  that  the  relation  of  invert  sugar  to  cane 
sugar  dejiends  more  largely  upon  other  factors  than  on  the  acid  content 
of  the  fruit. 

At  the  conclusion  of  the  article  analyses  are  given  of  the  juice  of 
peaches,  prunes,  and  plums. — e.  w.  A. 

The  danger  from  corn  cockle  in  flour  and  breadstuffs,  Nevinny 
(Zeitsch.  JSTahrungsmtl.  Untersuch.  und  Hyg.,  1891 , p.  276). — Of  six  hun- 
dred and  seven  samples  of  flour  recently  examined  by  the  author,  106 
were  found  to  contain  impurities,  and  19  per  cent  of  these  contained 
corn-cockle  seed,  the  amount  of  the  latter  ranging  from  0.2  to  2 per 
cent.  A person  eating  1,200  grams  of  bread  made  from  Hour  containing 
only  0.5  per  cent  of  cockle  seed  would  consume  6 grams  of  cockle  seed, 
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an  amount  which  the  author  believes  beyond  doubt  to  be  poisonous  in 
its  effect.  While  it  is  conceded  that  a part  of  the  poisonous  principle, 
sapo toxin,  is  decomposed  in  baking,  this  applies  to  only  a relatively  small 
part.  The  author  therefore  believes  that  the  grinding  or  sale  of  grain 
or  meal  containing  cockle  seed  should  be  forbidden. — E.  w.  A. 

Earthworms  and  tuberculosis,  Lortet  and  Despeignes  ( Gompt . 
rend.,  115  (1892),  pp.  66,  67). — In  a previous  paper  the  author  called  at- 
tention to  the  fact  that  earthworms  kept  the  tuberculosis  bacilli  alive  in 
their  bodies  for  many  months  and  could  then  return  to  the  surface  of  the 
soil  the  germs  infiltrated  into  their  tissues.  On  further  investigation  of 
this  question  the  author  found  that  these  worms  feeding  in  a soil  con- 
taminated with  tuberculosis,  returned  to  the  surface  of  the  soil  in  their 
excrement  the  germs  of  the  disease  unimpaired  in  virulence.  This  agrees 
with  the  observations  of  Pasteur  regarding  charbon  bacteria. — w.  H.  b. 

Behavior  of  sterilized  milk  toward  digestive  fluids,  Ellenber- 
ger  and  Hofmeister  (Molk.  Ztg.,  1892,  No.  6 ; abs.  in  Vierteljahresseh. 
Ghem.  Nahrungs-  u.  Genussmtl.,  1892,  p.  9). — The  casein  of  milk  is  said  to 
be  very  much  changed  by  sterilizing.  There  is  no  formation  of  cheese 
in  the  stomach  when  sterilized  milk  is  eaten,  as  is  the  case  with  fresh 
milk,  and  the  action  of  the  acids  of  the  stomach  and  the  lactic  acid  fer- 
ment on  the  casein  of  sterilized  milk  is  said  to  be  very  incomplete.  The 
precipitated  mass  is  fine,  floccular,  light,  and  not  sticky.  The  sterilized 
milk  therefore  remains  in  the  stomach  in  a more  or  less  liquid  condi- 
tion, and  may  pass  easily  and  too  soon  from  the  stomach  into  the  intes- 
tines. In  the  intestines  also  it  does  not  coagulate  like  fresh  milk,  and 
may  therefore  pass  through  these  too  rapidly,  so  that  there  is  danger 
that  undigested  milk  may  pass  through  the  stomach  and  intestines. 
The  authors  believe  that  there  is  need  for  further  digestion  experiments 
before  conclusions  as  to  the  relative  digestibility  of  sterilized  and  raw 
milk  can  be  reached. — e.  w.  a. 

Is  milk  acid  or  alkaline?  L.  Vaudin  (Bui.  (Soc.  Chim.  de  Paris,  7-8 
(1892),  ser.  3,  No.  14,  pp.  483-492). — The  author’s  conclusions  from  ex- 
tended observations  are  as  follows:  (1)  The  milk  of  mammals  possesses 
an  acid  reaction  at  the  moment  when  it  is  drawn  from  the  mammary 
glands ; (2)  the  acidity  of  the  normal  milk  of  animals  of  the  same  spe- 
cies varies  but  little  ; (3)  all  the  influences  which  disturb  lactic  secre- 
tion (gestation  and  parturition,  feeding,  etc.)  cause  a change  of  acidity; 
(4)  the  acid  reaction  of  milk  is  principally  due  to  the  protein  substances 
which  it  contains;  (5)  the  variations  in  acidity  which  occur  during  the 
period  of  lactation  depend  upon  simultaneous  changes  in  the  nature 
and  relative  proportions  of  the  various  protein  substances  and  mineral 
elements  of  the  milk. — vv.  h.  b. 

Transmission  of  alcohol  to  milk,  Klingemann  (Molk.  Ztg.,  1892, 
No.  5;  abs.  in  Vierteljahresseh.  Ghem.  Nahrungs - u.  Genussmtl .,  1892,  p. 
7). — The  author  made  experiments  with  goats  to  observe  whether  where 
alcohol  was  consumed  it  was  transmitted  to  the  milk.  The  doses  of 
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alcohol  ranging  from  25  to  200  c.  c.,  strongly  diluted  with  waters,  were 
given  at  night,  and  the  milk  of  the  following  day  tested  for  alcohol. 
Following  doses  of  25  and  50  c.  c.  no  alcohol  was  perceptible  in  the  milk. 
When  the  amount  was  increased  to  100  c.  c.  the  next  morning’s  milk 
contained  a trace  of  alcohol  (0.15  to  0.3  per  cent),  but  the  night’s  milk 
was  alcohol-free.  With  a dose  of  200  c.  c.  the  milk  was  reduced  in  yield 
to  about  one  third,  and  contained  0.35  c.  c.  alcohol  in  the  morning  and 
about  0.1  c.  c.  at  night.  The  day  following  this  the  milk  was  again 
alcohol-free.  Taken  in  moderate  amounts,  therefore,  there  was  no  trans- 
mission of  alcohol  to  the  milk,  and  in  large  doses  only  a very  small 
amount  appeared  in  the  milk.  No  alcohol  was  found  in  human  milk 
after  the  consumption  of  minute  quantities,  but  with  increased  con- 
sumption small  amounts  were  detected.  The  behavior  of  the  fusel  oil 
in  this  connection  remains  an  open  question. — E.  w.  A. 
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On  the  determination  of  tannin  by  the  Gantter  method  (Gerbstojfbestimmungen 
nach  dem  Gantterschen  Verfahren),  A.  Klinger  and  A.  Bujard. — Zeitsch.  angew.Chem., 
1891,  p.  513;  abs.  in  Zeitsch.  anctlyt.  Chem.,  31,  Heft  4,  pp.  468,  469. 

Separation  of  malic  acid  from  succinic,  citric,  and  tartaric  acids  (Zur  Tren- 
nung  der  Aepfelsdure  von  Bernsteinsemre,  Citronsdure,  und  Weinsaure),  C.  Micro. — 
Zeitsch.  allgem.  oesterr.  Apothclcer-Ver.,  30,  p.  151;  abs.  in  Zeitsch.  analyt.  Chem.,  31, 
Heft  4,  pm  465-468. 

On  the  determination  of  oleic  acid,  O.  Hehner. — Analyst,  1892,  pp.  181-183. 

Analysis  of  honey  by  Hanle’s  method  (Die  chemische  Analyse  des  Honigs  nach, 
Hdnle’s  Methode). — Zeitsch.  Nahrungsmiiteluntersuch.  und  Hyg.,  6,  pp.  271-279;  abs.  in 
Chem.  Centralbl.,  1892,  II,  No.  10,  p.  428. 

On  the  determination  of  water  and  of  free  fatty  matter  in  soap,  J.  A.  Wil- 
son.— Chem.  Neivs,  66  (1892),  p.  200. 

On  the  oleofractometer,  A.  J.  Zune.— Eev.  internal.  des  falsif.,  6,  pp.  12,  13;  abs. 
in  Chem.  Centralbl.,  1892,  II,  No.  15,  p.  671. 

A new  automatic  filtering  apparatus  (Bin  neuer  selbstthdtiger  filtrir-Apparat),  F. 
A.  Hoffmann.-- Zeitsch.  analyt.  Chem.,  31,  Heft  4,  pp.  413-415. 

The  action  of  mineral  filters  on  liquids  containing  substances  of  microbic 
origin  (Be  V influence  des  flltres  miner aux  sur  les  liquides  contenant  des  substances  d’ori- 
gines  microbienne),  Arloing. — Jour.  Pharm.  et  Chim.,  26  (1892),  ser.  5,  No.  6,  pp.  266- 
268. 

Neutrality  (indicators),  A.  H.  Allen. — Analyst,  1892,  pp.  186-192 , and  pp.  215- 

219. 

The  occurrence  and  recognition  of  saponin  substances  in  vegetable  products 

(Zur  Kenntniss  des  Vorlcommens  und  Nachweises  der  Saponinsubstanzen  im  Pflanzen- 
Tcorper),  T.  E.  Hanausek. — Chem.  Ztg.,  1892,  No.  71,  pp.  1295,  1296;  and  No.  72,  pp. 
1317,  1318. 

The  effects  of  phosphoric  acid  on  the  formation  of  chlorophyll  (Influences  de 
Vacide  phospliorique  sur  la  formation  de  la  chlorophylle) , O.  Loew. — Jour.  Pharm.  et 
Chim.,  26  (1892),  ser.  5,  No.  5,  pp.  212,  213. 

Oxalate  of  lime  in  the  wood  of  trees  (Sur  Voxalate  de  chaux  des  e'cores  d’arbres), 
G.  Kraus. — Jour.  Pharm.  et  Chim.,  26  (1892),  ser.  5,  No.  6,  p.  280-282. 

On  respiration,  transpiration,  and  dry  weight  of  plants  grown  in  sunlight  and 
in  shade  (Sur  la  respiration,  la  transpiration,  et  le  pouls  sec  des  feuilles  developpees  au 
solid  et  a l ’ombre),  L.  Geneau  de  Lamarliere. — Compt.  rend.,  115  (1892),  No.  16, 
pp.  521-523. 

On  assimilation  in  plants  of  the  same  species  grown  in  sunlight  and  in  shade 
(Sur  V assimilation  comparee  des  plantes  de  meme  espece,  developpees  au  solid  ou  d Vom- 
bre. — L.  Geneau  de  Lamarliere.— -Co mpt.  rend.,  115  (1892),  No.  9,  pp.  368-370. 

On  the  structure  of  the  assimilating  tissue  of  stems  of  inland  plants  (Sur  la 
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structure  dutissu  assimilateur  des  tiges  chez  les.pl antes  mediterraneennes),  W.  Russell. — 
Compt.  rend.,  115  (1892),  No.  16,  pp.  524,  525. 

Experimental  study  of  the  effect  of  soil  moisture  on  the  structure  of  the  stem 
and  leaves  (Etude  experimmtale  de  faction  de  Vhumidite  du  sol  sur  la  structure  de  la 
tigeet  des  feuilles) , A.  Oger. — Compt.  rend.,  115  (1892),  No.  16,  pp.  525-527. 

Influence  of  continuous  and  discontinuous  electric  light  on  the  structure  of 
trees  (Influence  de  la  lumiere  electrique  continue  et  discontinue  sur  la  structure  des  arbres), 
G.  Bonnier. — Compt.  rend.,  115  (1892),  No.  12,  pp.  447-450. 

Influence  of  electric  light  on  the  structure  of  herbaceous  plants  (Influence  d6 
la  lumiere  electrique  sur  la  structure  des plantes  herbacees),  G.  Bonnier. — Compt.  rend., 
115  (1892),  No.  14,  pp.  475-478. 

Action  of  an  electric  current  upon  the  growth  of  seeds,  J.  Leicester. — Chem. 
News,  66  (1892),  p.  199. 

The  dimorphism  of  root  tubercles  on  the  pea  (Der  Dimorplnsmus  dewJNurzel- 

knollchen  der  Erbse),  B.  Frank. — Ber.  deut.  bot.  des.,  10,  pp.  170-178;  abs. 
Centralbl.,  1892,  II,  No.  15,  p.  653. 

Discussion  of  the  above  paper  (Bemerkung  zu  Frank's  Mitteilung,  etc.),  H.  Mol- 
ler. — Ber.  deut.  bot.  Ges.,  10,  pp.  242-249;  abs.  in  Chem.  Centralbl.,  1892,  II,  No.  15, 
p.  654. 

Remarks  on  Moller’s  discussion  of  the  above  paper  (Uber  Moller’s  Bemerkun- 
gen,  etc.),  B.  Frank. — Ber.  deut.  bot.  Ges.,  10,  pp.  390-395. 

On  a ptomaine  obtained  by  the  culture  of  Micrococcus  tetragenus  (Sur  une 
ptomaine  obtenue  par  la  culture  du  Micrococcus  tetragenus) , A.  B.  Griffiths. — Compt. 
rend.,  115  (1892),  No.  16,  p.  418. 

Fermentation  of  arabinose  with  the  Bacillus  ethaceticus,  P.  F.  Frankland 
and  J.  MacGregor. — Jour.  Chem.  Soc.,  Aug.,  1892,  pp.  737-745. 

Refutation  of  the  theory  of  centripetal  and  ascending  movement  in  cyclones 
(Educ  definitif  de  la  theorie  du  mouvement  centripete  et  ascendant  dans  les  cyclones),  H. 
Faye. — Compt.  rend.,  115  (1892),  No.  16,  pp.  482-485. 

On  the  composition  of  sea  water,  F.  Gibson. — Cliem.  News,  66  (1892),  pp.  151, 152. 

The  liming  of  stiff  clay  soils  ( Ueber  die  Bekalkung  von  steifen  Kleybbden),  A.  F. 
Holleman. — Landw.  Vers.  Stat.,  41,  Heft  1 and  2,  pp.  37-41. 

The  diffusibility  of  the  Leguminosae  bacteria  in  the  soil  (Ueber  die  Verbreitungs- 
fahigkeit  der  Leguminosen-Bakterien  im  Boden),  F.  Nobbe,  E.  Schmid,  L.  Hiltner,  and 
E.  Hotter. — Landw.  Vers.  Stat.,  41,  Heft  1 and  2,  pp.  137-140. 

Results  from  green-manuring  heavy  soil  with  white  sweet  clover  (Erfolge  von 
Bokharaklee  (Melilotus  alba)  als  Griindiingung  auf  scliwerem  Boden). — Braunschwg. 
landw.  Ztg.,  1892,  No.  38,  p.  160. 

The  theoretical  and  practical  questions  in  manuring  (Die  theoretischen  und  prak- 
tischen  Aufgaben  der  Diingung),  Liebsciier. — Fiihling’s  landw.  Ztg.,  1892,  No.  19,  pp. 
705-710,  and  No.  20,  pp.  743-748. 

Meadow  plants  during  the  dry  summer  of  1892  (Les  prairies  dans  Vete  sec  de 
1892),  A.  Chatin .—Compt.  rend.,  115  (1892),  No.  11,  pp.  397-399. 

The  sand  vetch  (Vicia  villosa),  its  importance  as  the  earliest  plant  for  green 
fodder,  and  the  best  time  for  seeding  (Die  Sandwicke,  Hire  Bedeutung  als  friiliste 
Grunfutterpflanze  und  die  zweckmassigste  Saatzeit  derselben),  J.  Kuhn. — Landw.  Wocli- 
enbl.  Schleswig-Holstein,  1892,  No.  39,  pp.  342-345,  and  Braunschwg . landw.  Ztg.,  1892, 
No.  38,  p.  160. 

Field  experimentation  in  Lorraine  (Das  Feldversuchswesen  in  Lothringen),  H. 
Gerdolle. — Landw.  Vers.  Stat.,  41,  Heft  1 and  2,  pp.  97-122. 

The  analysis  of  the  Cavendish  banana  (Musa  cavendishii)  in  relation  to  its 
value  as  a food,  W.  M.  Doherty. — Australasian  Association  for  Advancement  of 
Science,  Hobart,  1S92,  Section  B ; abs.  in  Chem.  News,  66  (1892),  pp.  187,  188. 

Mildewing  of  animal  and  vegetable  materials,  especially  tobacco  ( Ueber  das 
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Schimmeln  tierischer  und  pflanzlicher  Sioffe,  besonders  des  TahaCs),  J.  Nessler. — 
Zeitsch.  Ian  die.  Ver.  Hessen,  1892,  pp.  25-27. 

The  manufacture  and  the  properties  of  linseed  cake  and  linseed  meal  ( TJeber 
die  Fabrication  und  Bes  chaff enheit  des  Leinlcuchens  bezw.  des  Leinmehles) , Haselhoff. — 
Landw.  Vers.  Stat.,  41,  Heft  1 and  2,  pp.  55-72. 

The  manufacture  and  adulteration  of  linseed  cake  and  the  detection  of  the 
latter  ( Ueber  Fabrication  Ver  unreinig  ungen  von  LeinCucJien  und  deren  Nachweis),  F.  J. 
van  Pesci-i. — Landw.  Vers.  Stat.,  41,  Heft  1 and  2,  pp.  73-93  ( illustrated ). 

Cake  from  the  seed  of  false  flax  (Camelina  sativa)  ( Leindotter  Kitchen),  F.  J.  van 
Pesch. — Landw.  Vers.  Stat.,  41,  Heft  1 and  2,  pp.  94,  95. 

On  the  value  of  asparagin  as  a food  nutrient  ( Ueber  die  Bedeutung  des  Asparagins 
als  Nahrungsstoff),  G.  Politis. — Zeitsch.  Biol.,  28,  pp.  433-449;  abs.  in  Chem.  Centralbl., 
1892,  1L,  No.  12,  p.  537. 

Effect  of  asparagin  on  the  albuminoid  exchange  of  Carnivora  ( Ueber  den  Einfluss 
des  Asparagins  auf  den  Umsatz  des  Eiweisses  beim  Fleischfresser) , J.  Mauthner. — 
Zeitsch.  Biol.,  28,  pp.  506-517;  abs.  in  Chem.  Centralbl.,  1892,  LL,  No.  12,  p.  537. 

The  storage  of  fluorine  compounds  in  the  body  of  animals  accompanying 
the  feeding  of  sodium  fluoride  ( Ueber  die  Ablagerung  von  Fluorverbindungen  im  Or- 
ganismus  nach  Fattening  von  Fluor  natrium,)  J.  Brandel  and  N.  Tappeiner. — Zeitsch. 
Biol.,  28,  pp.  519-539;  abs.  in  Chem.  Centralbl.,  1892,  LL,  No.  12,  pp.  537,  538. 

Recognition  of  yellow  coloring  matters  in  food  materials,  Chiappe. — L’Orosi, 
15, pp.  156-159;  abs  in  Chem.  Centralbl.,  1892,  LL,  No.  10,  p.  427. 

Remarks  on  feeding  experiments  in  general  and  the  results  of  some  recent 
experiments  ( Einiges  iiber  Fiitterungsversuclie  im  Allgemeinen  und  iiber  neuere  Fat- 
ter ung serf olge),  Hucuo. — Fdhling’s  landw.  Ztg.,  1892,  No.  20,  pp.  728-735. 

Slaughter  tests  and  the  quality  of  meat  ( Probeschlaclitungen  und  Fleischqualitat), 
C.  Lehmann. — Deut.  landw.  Presse,  1892,  No.  77,  pp.  801,802;  No.  79,  pp.  821-823;  No. 
81,  pp.  839,  840. 

Tuberculin  treatment  of  tuberculous  Guinea  pigs  ( Ueber  TuberCnlinbehandlung 
tuherCulos&r  Meerschweinchen),  S.  Kitasato. — Zeitsch.  Hyg.,  12,  pp.  320-327;  abs.  in 
Chem.  Centralbl.,  1892,  LL,  No.  15,  p.  662. 

Is  the  use  of  tuberculin  as  a diagnostic  in  cattle  to  be  recommended  ( Lst  das 

TuberCulin  zur  Feststellung  der  Tuberkulose  bei  den  Bindern  zu  verwenden)  ? Eggeling. — 
Mitt.  deut.  landw.  Ges.,  1892,  No.  10,  p.  101. 

The  cause  of  the  color  of  milk,  C.  A.  Cameron — Chem.  News,  66  (1892),  p.  187. 

Volatile  fatty  acids  of  butter,  W.  Johnstone. — Chem.  News,  66  (1892),  pp.  188, 
189. 

Determination  of  lactic  acid  in  milk  (Zur  Milchsciurebestimmung). — Milch.  Ztg., 

1892,  No.  36,  pp.  609-611. 

Difference  in  the  nutritive  effect  of  raw  and  cooked  mlik  ( Ueber  den  Unterschied 
der  NahrwirCung  roller  und  geCochter  Milch),  Wasileff. — MolC.  Ztg.,  1892,  No.  7;  abs. 
in  Chem.  Centralbl.,  1892,  LL,  No.  11,  p.  490. 

Determination  of  fat  in  milk  with  the  lactocrite  and  the  new  acid  mixture 
( Ueber  die  Bestimmung  des  Fettgehaltes  der  Milch  vermittelst  der  neuen  LaCtoCritsaure) , 
J.  Neumann. — Milch.  Ztg.,  1892,  No.  37,  pp.  625-627. 

The  determination  of  fat  in  milk  by  the  Demichel  lactobutyrometer  (Ueber 
Milch fettbes Urn mung  mit  dem  Lactobutyrometer  von  Demichel), — L.  Graffenberger. — • 
Landw.  Vers.  Stat.,  41,  Heft  1 and  2,  pp.  43-54. 

Note  on  the  Reichert  process  for  butter  and  other  fats,  J.  A.  Wilson. — Chem. 
News,  66  (1892),  pp.  199,  200. 

Older  and  more  recent  Danish  experiments  on  the  keeping  quality  of  milk 
and  its  improvement  by  pasteurization  (Aeltere  und  neuere  ddnische  Vcrsuche  iiber 
die  Haiti) arCeit  der  Milch  und  deren  Vermehrung  durch  das  Pasteurisieren),  N.  J.  Fjord 
and  H.  P.  Lunde. — Abs.  from  Danish  in  CentrcClbl.  agr.  Chem.,  21,  Heft  9,  pip-  621-628. 

Effect  of  pasteurization  of  milk  on  its  curding  with  rennet  (Einfluss  des  Pas- 
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teurisirens  auf  das  Laben  der  Milch),  von  Freudenreich. — Schiceiz.  Milch.  Ztg.;  abs. 
in  Finding’s  landw.  Ztg.,  1892,  No.  20,  p.  759. 

Bacteriological  investigations  of  some  forms  of  abnormal  milk  and  butter 
{B alder iolog is che  Untersuchungen  iiber  einige  Milcli  und  Butter fehler),  C.  0.  Jensen. — 
Abs.  from  Danish  in  Centralbl.  agr.  Chem.,  21,  Heft  9,  pp.  628-637. 

The  acetic  acid  test  for  butter,  F.  Jean. — Industrie  Laitiere,  1892,  No.  26,  p.  205; 
abs.  in  Analyst,  1892,  pp.  194,  195. 

The  melting  point  and  composition  of  butter  produced  under  different 
methods  of  feeding  ( Ueber  Schmelzpunkt  und  chemische  Zusammensetzung  der  Butter 
bei  verschiedener  Ernahrungsweise  der  Milchlciihe),  A.  Mayer. — Landw.  Vers.  Stat.,  41, 
Heft  1 and  2,  pp.  15-36. 

The  calculation  of  the  value  of  milk  for  butter-making  ( Die  Berechnung  des 
Butterwertes  der  Milch),  R.  Kempe. — Molk.  Ztg.,  1892,  No.  35,  pp.  426,  427. 

The  filtration  of  water  used  in  creameries  ( Ueber  Filtration  des  Mollcer  eigebrauchs- 
wassers).— Milch  Ztg.,  1892,  No.  38,  pp.  641-643. 

Antiseptics  and  their  importance  in  dairying  (Die  Konservieningsmittel  und  Hire 
Bedeutung  in  Mo Ikereibctri eb),  R.  Kruger. — Molk.  Ztg.,  1892,  No.  35,  pp.  425,  426; 
No.  36,  pp.  439,  440;  No.  37,  pp.  451,  452  ; and  No.  38,  pp.  460-466. 

Koumiss  ( Kumys ),  R.  Koch. — Molk.  Ztg.,  1892,  No.  38,  pp.  466,  467;  No.  39,  pp.  478, 
479. 

Experiment  with  a method  for  recognizing  foreign  fats  in  butter  ( Versuch 
cities  Nachweises  fremder  Fette  in  der  Butter),  J.  Erdelyi. — Zeitsch.  analyt.  Chem.,  31, 
Heft  4,  pp.  407-410. 

Transmission  of  disease  by  artificial  butter,  Scala  and  Alessi. — Atti  B.  Acad. 
Med.  Roma,  1891;  abs.  in  Zeitsch.  Nahrungsmitteluntersuch  u.  Hyg.  6,  p.  24,  and  Chem. 
Centralbl.,  1892,  II,  No.  15,  p.  658. 

The  behavior  of  cholera,  typhoid,  and  tuberculosis  germs  in  milk,  butter, 
skim  milk,  and  cheese  ( Das  Verhalten  der  Krankheitserreger  der  Cholera,  das  Unter- 
leibstyphus,  und  der  Tuberkulose  in  Milch,  Butter,  Molken,  und  Ease),  L.  Heim. — 
Veroffentl.  Gesundheitsamte,  1892;  abs.  in  Milch.  Ztg.,  1892,  No.  38,  p.  644,  and  in  Molk. 
Ztg.,  1892,  No.  40,  p.  493. 

The  agricultural  relations  of  North  Africa,  especially  Algiers  {Die  landwirth- 
schafilichen  Verhdltnisse  in  Nordafrika,  besonders  in  Algier),  A.  L.  Kruger. — Finding's 
landw.  Ztg.,  1892,  No.  19,  pp.  712-716,  and  No.  20,  pp.  750-754. 

Biographical  sketch  of  Gustav  Kiihn  (with  picture),  F.  Nobbe. — Landw.  Vers. 
Slat.,  41,  Heft  1 and  2,  pp.  1-10. 

Biographical  sketch  of  Max  Schrodt,  A.  Emmerling. — Landw.  Vers.  Stat.,  41, 
Heft  1 and  2,  pp.  11-14 . 


EXPERIMENT  STATION  NOTES. 


Purdue  University,  Indiana. — A special  bulletin  on  commercial  fertilizers, 
issued  August,  1892,  by  H.  A.  Huston,  State  chemist,  contains  notes  on  the  fertilizer 
trade  in  Indiana  during  1891,  discussions  of  the  agricultural  and  commercial  value 
of  fertilizers,  fertilizers  for  specif  crops,  classification  of  fertilizers,  and  adulteration 
of  fertilizers,  and  tabulated  analyses  of  241  samples  of  fertilizers  (largely  bone  and 
bone  mixtures). 

u During  the  past  year  the  number  of  brands  of  commercial  fertilizers  on  the  In- 
diana market  has  considerably  increased.  During  1891  there  were  143  on  the  market. 
This  increase  in  the  number  of  brands  has  not  been  accompanied  by  a corresponding 
increase  in  the  amount  of  fertilizer  sold,  the  estimated  sales  for  1891  being  26,750 
tons  against  29,000  tons  for  1890,  a decrease  of  8 per  cent.” 

Louisiana  Stations. — F.  H.  Burnette  has  been  elected  horticulturist  of  the  State 
station.  H.  A.  Morgan,  B.  S.,  formerly  horticulturist  and  entomologist,  will  here- 
after devote  himself  exclusively  to  work  iu  entomology.  H.  E.  L.  Horton  has  re- 
signed his  position  as  chemist  of  the  Sugar  Station.  E.  G.  Clark  has  been  appointed 
farm  manager  at  the  Sugar  Station  vice  W.  C.  Stubbs,  jr. 

Nebraska  Station. — H.  H.  Nicholson  has  resigned  the  directorship,  but  will 
continue  to  be  chemist  to  the  station.  C.  L.  Ingersoll  has  been  appointed  director 
and  agriculturist.  C.  Y.  Smith  has  been  appointed  clerk. 

New  Hampshire  College  and  Station. — The  station  has  already  removed  to 
Durham,  but  the  college  will  remain  at  Hanover  until  next  fall. 

Ohio  Station. — Freda  Dotmers,  W.  H.  Baker,  and  W.  R.  Lazenbv  are  no  longer 
members  of  the  station  staff. 

Veterinary  control  of  creamery  herds. — On  account  of  the  increasing  prev- 
alence of  tuberculosis  in  cattle,  some  of  the  large  cooperative  creameries  of  Germany 
have  decided  to  require  all  the  cows  of  their  patrons  to  be  placed  under  veterinary 
control.  The  herd  of  each  patron  is  to  be  thoroughly  examined  four  times  a year, 
and  when  a new  cow  is  purchased  it  is  to  be  examined  without  delay  and  before  the 
milk  is  used.  The  patrons  are  required  to  abide  by  the  decision  of  the  inspecting 
veterinarian  and  to  at  once  dispose  of  any  animal  pronounced  tuberculous. 

Prize  for  milk  testing. — In  February,  1891,  the  German  Dairy  Association,  in 
cooperation  with  several  other  dairy  and  agricultural  associations,  offered  a prize  of 
3,000  marks  ($750)  for  the  best  simple  milk  test.  The  judges  appointed  were  Prof. 
Fleiscbmann  of  the  Konigsberg  Station,  Dr.  Schrodt  of  the  Kiel  Station,  and  Benno 
Martiny  of  Berlin.  By  the  following  October,  the  date  fixed  for  the  beginning  of 
the  testing,  eighteen  milk  tests  were  entered.  Of  these,  thirteen  were  discarded 
for  failure  to  comply  with  the  regulations  of  the  test,  leaving  only  five  competing 
methods.  The  report  of  the  judges  has  recently  been  made  public.  None  of  the  de- 
vices enabled  the  fat  content  of  milk  to  be  determined  as  accurately  without  a bal- 
ance as  by  gravimetric  methods,  and  none  were  sufficiently  simple  for  practical  use. 
Three,  however,  were  deemed  worthy  of  mention.  Of  these  the  lactocrite  with  the 
new  acid  mixture  stood  first  and  the  other  two  are  not  described.  The  Association 
has  a warded  300  marks  to  the  first  and  200  marks  to  each  of  the  others,  and  proposes 
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to  repeat  the  offer  of  a prize  at  an  early  date,  allowing  more  time  than  before  for  the 
working  out  of  methods. 

In  the  above  trial  the  Babcock  test  proved  unsatisfactory,  chiefly  on  account  of 
the  apparatus  furnished  with  it.  The  centrifuge  was  not  built  solidly  enough  to 
allow  its  being  run  at  the  prescribed  rate  of  speed  with  regularity,  and  the  tubes 
were  not  accurately  graduated  and  often  broke  during  whirling.  It  is  suggested 
that  the  method  might  prove  more  satisfactory  with  improved  apparatus.  Recently 
a German  firm  placed  upon  the  market  improved  apparatus  for  making  the  test,  cost- 
ing $15.  The  test  with  this  apparatus  is  being  subjected  to  rigid  trial. 

Milk  cake. — In  Volume  hi,  p.  581,  of  the  Record,  reference  was  made  to  a .re- 
cently devised  mode  of  utilizing  centrifugal  skim  milk  by  precipitating  the  casein 
from  it,  mixing  the  dried  casein  with  some  concentrated  feeding  stuff,  and  pressing 
into  cakes  for  feeding  stock.  The  feeding  stuff  used  for  mixing  with  the  casein  is 
varied  so  as  to  produce  a more  and  a less  nitrogenous  cake  for  different  purposes. 
The  Nordislc  Mejeri-Tidning  gives  the  composition  of  a milk  cake  intended  for  feeding 
young  calves  as  follows:  Water  8.85  per  cent,  protein  24,  fat  13.48,  carbohydrates 
48.17,  and  ash  5.50. 

In  feeding  the  cake  is  stirred  up  with  water  or  with  water  and  skim  milk.  Com- 
pared with  whole  milk  the  cake  contains  six  times  the  amount  of  protein  and  about 
four  times  the  amount  of  fat  in  the  former.  The  cake  is  said  to  cost  about  one  third 
less  than  its  equivalent  of  whole  milk.  Artificial  digestion  trials  indicated  that  the 
protein  was  highly  digestible.  Feeding  trials  with  young  calves  resulted  satisfac- 
torily. In  these  trials  1 kg.  of  the  cake  was  mixed  with  1£  kg.  of  skim  milk  and  4 
liters  of  water.  Calves  between  24  and  41  days  old  ate  the  mixture  readily  and  in 
large  quantities,  showed  no  ill  effects  from  it,  and  made  good  gains. 

Association  for  Agricultural  Experimentation. — Through  the  efforts  of 
Prof.  W.  Kirchner,  of  the  agricultural  institute  at  Leipsic,  an  association  for  agri- 
cultural experimentation  has  been  formed  in  the  Kingdom  of  Saxony.  Already  the 
Association  has  about  100  members.  It  is  proposed  in  1892  and  1893  to  carry  on  a 
number  of  cooperative  fertilizer  experiments,  together  with  feeding  experiments 
with  different  breeds  of  cattle  to  compare  the  effect  of  various  rations  on  the  in- 
crease in  live  weight  of  the  animals,  the  dressed  weight,  and  the  quality  and  cost  of 
the  meat  produced. 


LIST  OF  PUBLICATIONS  OF  THE  UNITED  STATES  DEPARTMENT  OF  AGRICULTURE. 

SEPTEMBER,  1892. 


Division  of  Entomology  : 

Insect  Life,  vol.  v,  No.  1,  September,  1892. 

Division  of  Botany  : 

Contributions  from  tbe  U.  S.  National  Herbarium,  vol.  I,  No.  5,  September  20, 1892. 
Division  of  Statistics  : 

Report  on  tbe  Condition  of  Crops,  September,  1892. 

Weather  Bureau  : 

Monthly  Weather  Review,  June,  1892. 
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Colorado  Agricultural  Experiment  Station  : 

Fourth  Animal  Report,  1891. 

Bulletin  No.  20,  August,  1892. — The  Best  Milk  Tester  for  the  Practical  Use  of  the 
Farmer  and  Dairyman ; The  Influence  of  Food  upon  the  Pure  Fat  Present  in 
Milk. 

The  Connecticut  Agricultural  Experiment  Station. 

Bulletin  No.  113,  September,  1892. — Notice  as  to  Bulletins  and  Annual  Reports; 
Fertilizers. 

Georgia  Experiment  Station: 

Circular  No.  2. — Crop  Report  for  June,  1892. 

Iowa  Agricultural  Experiment  Station: 

Bulletin  No.  18,  August,  1892. — Experiments  with  sheep;  Feeding  Colts;  Sweet 
vs.  Sour-Cream  Butter;  Diseases  of  Plants  Common  to  Iowa  Cereals;  Reports 
on  Injurious  Insects;  The  Apple  Trees  and  Apple  Crop  on  the  College  Farm; 
A Separating  Experiment;  Experimental  Creamery. 

Kansas  Agricultural  Experiment  Station: 

First  Annual  Report,  1891. 

Bulletin  No.  33,  August,  1892. — Experiments  with  Wheat. 

Kentucky  Agricultural  Experiment  Station: 

Bulletin  No.  42,  September,  1892. — Experiments  with  Wheat  and  Oats. 

Maine  State  College  Agricultural  Experiment  Station: 

Annual  Report,  1891,  part  v. 

Massachusetts  State  Agricultural  Experiment  Station: 

Bulletin  No.  43,  August,  1892. — Weather  Observations;  Winter  Feeding  Experi- 
ments with  Lambs;  Miscellaneous  Analyses  of  Materials  Used  for  Mauurial 
Purposes;  Analyses  of  Licensed  Commercial  Fertilizers. 

Hatch  Experiment  Station  of  the  Massachusetts  Agricultural  College: 
Meteorological  Bulletin  No.  44,  August,  1892. 

Experiment  Station  of  Michigan  Agricultural  College: 

Bulletin  No.  87,  September,  1892. — Smut  in  Oats  and  Wheat,  Jensen  or  Hot 
Water  Treatment. 

-Agricultural  Experiment  Station  of  Nebraska: 

Bulletin  No.  24,  September  15,  1892.— Notes  on  Certain  Caterpillars  Attacking 
Sugar  Beets. 

Cornell  University  Agricultural  Experiment  Station: 

Bulletin  No.  42,  September,  1892. — Second  Report  upon  Electro-Horticulture. 
Bulletin  No.  43,  September,  1892. — Some  Troubles  of  Winter  Tomatoes. 

Ohio  Agricultural  Experiment  Station: 

Bulletin  No.  42,  August,  1892. — Field  Experiments  with  Wheat. 

Bulletin  No.  43,  September,  1892. — Greenhouses  and  Greenhouse  Work;  Toma- 
toes and  Lettuce  as  Greenhouse  Crops  ; The  Food  of  the  Robin. 
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Oklahoma  Agricultural  Experiment  Station: 

Bulletin  No.  3,  June,  1892. — Insects  and  Insecticides. 

The  Pennsylvania  State  College  Agricultural  Experiment  Station: 
Bulletin  No.  20,  July,  1892. — Tests  of  Dairy  Apparatus. 

Rhode  Island  State  Agricultural  Experiment  Station: 

Bulletin  No.  18,  August,  1892. — Fertilizers. 

Tennessee  Agricultural  Experiment  Station: 

Bulletin  vol.  v,  No.  3,  July,  1892. — A Contribution  to  tlie  Study  of  the  Econ- 
omies of  Milk  Production. 

Washington  Agricultural  Experiment  Station: 

First  Annual  Report,  1891. 

West  Virginia  Agricultural  Experiment  Station: 

Bulletin  No.  25,  August,  1892. — Plat  Experiments  with  Commercial  Fertilizers  on 
Wheat. 
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Yol.  IY.  November,  1892.  No.  4. 


An  interesting  experiment  with  Koch’s  tuberculin  as  a means  of 
determining  whether  cattle  are  affected  with  tuberculosis,  is  reported 
in  Bulletin  No.  21  of  the  Pennsylvania  Station,  an  abstract  of  which 
may  be  found  on  page  359.  More  than  fifty  animals  were  included  in 
the  test,  in  only  two  of  which  the  characteristic  rise  of  temperature  was 
produced  by  the  injection  of  the  tuberculin.  One  of  these  was  pro- 
nounced healthy  by  a skilled  veterinarian  who  made  an  independent 
physical  examination  of  the  herd.  At  the  same  time  his  diagnosis 
pointed  out  three  animals  as  probably  tuberculous  which  were  not 
brought  under  suspicion  by  the  Koch  test.  A post-mortem  examina- 
tion showed  that  the  tuberculin  had  been  a sure  means  of  diagnosis, 
while  the  physical  examination  had  been  at  fault  in  indicating  that 
animals  were  tuberculous  which  were  really  suffering  from  nonconta- 
gious  lesions  of  the  lungs.  The  present  status  of  this  question  in 
Europe  is  thus  summed  up  in  an  editorial  in  the  Berliner  Thierarztliche 
Wocliensehrift  of  June  16,  1892,  as  translated  in  the  bulletin  of  the 
Pennsylvania  Station  above  referred  to : 

We  shall  now  stop  publishing  reports  on  tuberculin  in  the  Berlin  Veterinary  Weekly 
unless  they  contain  some  new  facts  or  views.  Since  the  publication  of  the  reports 
of  the  extensive  experiments  of  the  Royal  Health  Office  we  may  regard  the  question 
of  the  value  of  tuberculin  in  the  diagnosis  of  tuberculosis  of  cattle  as  settled. 

The  proof  which  has  been  presented  to  our  readers  is  more  than  sufficient.  The 
results  are  absolute  and  gratifying,  and  show  that  tuberculin  is  a reliable  agent  for 
determining  the  presence  of  tuberculosis  in  cattle. 

Koch’s  discovery  has  been  of  extraordinary  value  to  veterinary  science,  and  the 
few  cases  in  which  the  results  obtained  from  the  use  of  tuberculin  were  not  satis- 
factory do  not  detract  from  the  value  of  the  discovery.  The  exceptions  are  of  still 
less  importance  since  they  comprise  only  cases  in  which  animals  reacted  without 
being  tuberculous.  But  since  these  animals  invariably  suffered  from  other  serious 
diseases,  the  owners  did  not  experience  loss  from  the  slaughter  in  consequence  of  the 
reaction.  On  the  contrary,  when  animals  do  not  react  after  the  injection  of  tuber- 
culin it  can  be  said  with  almost  absolute  certainty  that  they  are  free  from  tubercu- 
losis, since  not  a single  case  has  been  unquestionably  established  in  which  animals 
containing  tubercles  have  not  reacted. 
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When  we  consider  the  insidious  and  dangerous  character  of  tuber- 
culosis as  a disease  which  may  not  only  be  transmitted  from  animal  to 
animal  but  from  animals  to  men,  the  practical  importance  of  the  dis- 
covery of  this  scientific  means  of  diagnosis  appears  to  be  very  great. 
Certainly  it  should  be  resorted  to  whenever  there  is  reason  to  suppose 
that  tuberculosis  exists  in  any  herd.  In  the  case  of  cows  kept  for 
supplying  milk  for  family  use  it  may  even  be  found  desirable  to  make 
periodical  tests  for  tuberculosis.  There  is  an  increasing  amount  of 
evidence  that  a considerable  share  of  the  mortality  among  infants  is 
due  to  some  form  of  this  dread  disease.  How  much  of  this  is  derived 
from  infected  milk  has  not  been  determined,  but  it  seems  to  be  clearly 
shown  that  the  milk  of  tuberculous  cows  frequently  contains  the 
bacillus  of  tuberculosis,  even  when  the  udder  is  healthy.  This  matter 
is  worthy  of  careful  investigation  by  boards  of  health  and  departments 
of  milk  inspection.  Koch’s  tuberculin  has  proved  a failure  as  a direct 
agent  for  the  cure  of  tuberculosis,  but  it  apparently  has  a great  future 
as  one  of  those  preventive  remedies  the  widespread  use  of  which  will 
after  a time  greatly  reduce,  if  not  entirely  banish,  the  ravages  of  con- 
tagious diseases. 


In  the  pursuit  of  purely  practical  results  which  may  satisfy  the  de- 
mands of  the  farming  constituency,  opportunities  for  collecting  data  of 
scientific  interest  are  often  overlooked  by  station  workers.  *A  striking 
instance  of  this  is  furnished  by  the  feeding  experiments  with  dairy 
cows.  A large  proportion  of  these  experiments  are  made  with  the 
prime  object  of  comparing  the  effect  of  different  feeding  stuffs  or  of 
different  rations  on  the  cost  of  milk  production.  The  method  com- 
monly followed  in  such  cases  is  to  record  the  amount  of  food  eaten  and 
of  milk  produced  in  each  period ; calculate  the  gross  and  perhaps  the 
net  cost  of  the  food  per  quart  or  per  pound  of  milk  produced ; notice  the 
changes  in  live  weight  of  the  cows;  and  ascertain  the  composition  of 
the  milk  at  intervals  of  one  or  two  weeks.  Such  experiments  may 
serve  to  show  for  a given  set  of  conditions  the  cost  of  milk  with  differ- 
ent feeding  stuffs.  They  may  also  indicate,  though  less  accurately,  the 
cost  of  food  per  pound  of  butter  fat.  But  regarding  the  actual  compo- 
sition of  the  milk  and  the  absolute  yield  of  milk  ingredients  in  differ- 
ent periods,  such  experiments  teach  little  if  anything.  The  variation 
in  the  composition  of  the  milk  of  a single  cow  from  day  to  day  has 
often  been  shown  to  be  great,  and  it  has  been  urged  that  in  order  to 
determine  the  character  of  the  milk  for  any  period  the  analyses  must 
be  frequent.  The  introduction  of  reliable  rapid  methods  for  testing 
milk  has  made  it  practicable  to  include  in  such  experiments  a study  of 
the  composition  of  the  milk  of  the  individual  cows  on  trial.  By  means 
of  composite  samples  and  a rapid  milk  test  the  milk  of  each  cow  might 
be  tested  for  fat  morning  and  night  daily.  From  these  results  and  the 
specific  gravity  the  percentage  of  solids  could  be  calculated  by  reliable 
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formulas.  Without  in  any  way  detracting  from  the  interest  ot  the  ex- 
periment from  a practical  point  of  view,  and  without  any  very  consid- 
erable extra  work  or  expense,  data  could  thus  be  secured  which  would 
often  be  extremely  interesting  and  valuable  from  a scientific  stand- 
point. In  the  aggregate  such  data  might  go  a long  way  toward  clear- 
ing up  the  much-disputed  question  of  the  effect  of  food  on  the  yield  and 
composition  of  milk. 


According  to  a recent  account  of  the  experiment  station  movement 
in  Portugal  published  in  Die  Landwirtschaftliche  Ver sucks- Stationen, 
that  country  contains  at  present  three  stations.  Of  the  twelve  stations 
planned  only  five  were  established,  and  two  of  these  have  recently  been 
abandoned.  The  remaining  three  are  located  at  Lisbon,  Oporto,  and 
Evora.  The  director  of  the  first  is  Ramiro  Larcher-Marcal $ of  the  sec* 
ond,  Guilh.  Adv.  de  Silveira;  and  of  the  third,  Antonio  Gomes  Ramalho. 
Each  station  has  a director  of  the  chemical  laboratory,  with  an  assistant. 


Roumania  has  one  experiment  station  ( Statiunea  agronomica ),  which 
was  established  at  Bucharest  in  1887,  under  the  directorship  of  Cor- 
nelius Roman.  The  station  is  about  to  be  reorganized,  with  an  increased 
ap]3ropriation.  The  first  annual  report  will  soon  be  translated  into  the 
German  language. 


AGRICULTURAL  EDUCATION  IN  ITALY. 

L.  Paparelli. 

Agricultural  education  in  Italy  is  at  present  mainly  under  the  direc- 
tion of  the  Ministry  of  Agriculture,  but  partly  under  that  of  the  Minis- 
try of  Public  Instruction.  It  is  distributed  in  the  following  schools 
and  courses:  (1)  High  schools  of  agriculture;  (2)  special  agricultural 

schools,  and  sections  of  agriculture  and  survey  in  technical  institutes; 
(3)  practical  schools  of  agriculture;  (4)  courses  of  rural  economy  and 
agriculture  in  universities ; (5)  special  short  courses  given  at  experi- 
ment stations;  (6)  itinerant  chairs  of  agriculture  and  of  viticulture; 
(7)  courses  of  agriculture  in  normal  and  technical  schools;  (8)  agricul- 
tural instruction  in  elementary  schools;  (9)  private  schools  of  agricul- 
ture. Besides  these  regular  schools  and  courses  instruction  on  sub- 
jects of  special  interest  is  given  every  year  in  different  districts  of  the 
Kingdom. 

Royal  high  schools  of  agriculture. — There  are  at  present  in  the  King- 
dom three  high  schools  of  agriculture,  at  Milan,  Pisa,  and  Portici. 
The  school  at  Pisa  is  connected  with  the  Royal  University  and  is  under 
the  control  of  the  Ministry  of  Public  Instruction,  while  those  at  Milan 
and  Portici  are  autonomous  and  depend  upon  the  Ministry  of  Agricul- 
ture. 

The  school  at  Milan  was  established  in  1870  and  that  at  Portici  in 
1872.  They  are  organized  in  the  same  manner,  though  with  some  modi- 
fications in  the  courses  which  are  rendered  necessary  by  the  different 
climatic  conditions  and  by  other  causes.  Their  objects  are  to  give 
young  men  who  have  completed  their  studies  in  a lyceum  or  in  a tech- 
nical institute  a scientific  and  practical  knowledge  of  agriculture  and 
rural  industries,  corresponding  to  the  actual  status  of  science;  to  pro- 
vide special  instruction  for  those  desiring  to  become  professors  in  the 
agricultural  branches ; and  to  promote  the  progress  of  agriculture  by 
means  of  experimental  investigations. 

The  average  number  of  students  in  each  school  is  about  fifty.  The 
regular  course  of  study  lasts  three  years.  The  graduates  of  high  stand- 
ing who  intend  to  become  professors  are  admitted  to  the  course  of 
“Magistero,”  which  lasts  two  years.  At  Portici  the  triennial  course  is 
arranged  as  follows : 

First  year:  G-eneral  agriculture,  sericulture,  apiculture,  animal  anat- 
omy and  physiology,  inorganic  chemistry,  analytical  chemistry,  agri- 
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cultural  physics,  meteorology,  morphological  and  systematic  botany, 
agricultural  geology,  mineralogy,  and  drawing. 

Second  year:  Special  agriculture,  zootechnics,  surveying,  industrial 
drawing,  organic  chemistry,  agricultural  chemistry,  analytical  chem- 
istry, physiological  botany,  vegetable  microscopy,  agricultural  ento- 
mology, rural  laws,  political  economy,  and  statistics. 

Third  year:  Rural  economy,  bookkeeping,  rural  estimation,  arbori- 
culture, horticulture,  viticulture,  olive  culture,  forestry,  practical 
zootechnics,  diseases  of  animals,  surveying,  hydraulics,  drainage,  agri- 
cultural chemistry,  eliemico-rural  technology,  vegetable  pathology, 
rural  mechanics,  construction,  industrial  drawing,  wine -making,  oil- 
making, and  dairying. 

The  income  of  these  schools  amounts  to  about  $24,000  each  per  an- 
num, of  which  three  fifths  are  given  by  the  Government  and  two  fifths 
by  the  Province  and  the  city.  Each  regular  student  pays  $28  yearly, 
viz,  $20  for  the  lectures  and  $8  for  the  use  of  the  laboratories.  The 
graduating  fees  amount  to  $20  per  student.  Special  students  pay  $4 
for  each  course  taken  and  $3  for  each  certificate  of  studies.  Upon  ex- 
amination two  scholarships  are  given  every  year  for  the  benefit  of 
students  either  in  the  triennial  regular  course  or  in  the  “Magistero” 
course.  Besides  these  the  graduates  are  given  full  fellowships  for  some 
special  branches  to  be  studied  in  schools  of  the  State  or  in  those  of  for- 
eign countries. 

The  school  at  Pisa,  which  has  been  established  much  longer,  differs 
from  the  two  above  mentioned  by  having  a course  of  study  lasting  four 
years,  but  at  the  end  of  the  fourth  year  graduates  may  also  have  the 
“Diploma  of  Magistero,”  for  which  they  must  matriculate  at  the  begin- 
ning of  their  senior  or  last  year  in  order  to  follow  some  special  courses 
required  to  complete  their  agricultural  instruction  and  to  fit  them  to 
become  professors. 

These  three  schools  are  well  equipped  with  scientific  and  technical 
laboratories,  museums,  experimental  fields,  meteorological  observatories, 
libraries,  etc.  Most  of  the  graduates  become  professors  in  other  schools 
and  officers  in  experiment  stations,  or  occupy  other  Government  posi- 
tions ; there  are  only  a few  who  devote  themselves  to  farming.  It  is 
the  intention  of  the  Ministry  of  Agriculture  to  establish  the  regulation 
that  all  graduating  students  of  the  schools  of  Milan  and  Portici  shall 
spend  one  additional  year  in  practice  on  the  farm  of  the  new  school  of 
viticulture  at  Perugia  before  getting  their  diplomas.  The  school  at 
Perugia  owns  more  than  5,900  acres  of  land,  divided  into  five  farms, 
representing  all  cultures  and  industries,  and  doubtless  will  be  a splen- 
did field  for  the  practical  instruction  of  the  students.  The  results  of 
experiments  and  investigations  carried  on  by  the  personnel  of  these  in- 
stitutions are  published  in  the  Annals  of  each  school,  in  the  Journal  of 
the  Agricultural  Experiment  Stations,  in  the  official  publications  of  the 
Ministry  of  Agriculture,  and  in  other  scientific  reviews. 
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Special  agricultural  schools. — These  schools  have  been  established 
with  the  purpose  of  educating  experts  for  some  of  the  most  important 
cultures  and  industries.  At  present  there  are  the  following  special 
schools:  Royal  Institute  of  Forestry  at  Vallombrosa,  Tuscany;  Royal 
Schools  of  Viticulture  and  Oenology  at  Conegliano,  Alba,  Avellino, 
Perugia,  Catania  (Sicily),  and  Cagliari  (Sardinia);  Royal  School  of 
Zootechnics  and  Dairying  at  Reggio  d’Emilia;  Royal  Zootechnical  In- 
stitute at  Palermo,  Sicily;  Royal  School  of  Pomology  and  Horticulture 
at  Florence,  Tuscany;  Royal  School  of  Olive  Culture  and  Oil-Making 
at  Bari,  Puglie. 

Institute  of  Forestry  at  Vallombrosa. — As  early  as  1869  the  Ministry 
of  Agriculture  established  a school  of  forestry  in  the  ancient  Abbey  of 
Vallombrosa.  This  place  was  very  suitable  for  such  an  institution  on 
account  of  the  amenity  of  its  climate,  its  healthy  location,  its  nearness 
to  large  and  beautiful  forests,  and  also  because  of  the  large  abbey  build- 
ing. This  school  is  about  23  miles  distant  from  Florence.  The  build- 
ing stands  about  3,117  feet  above  the  sea  level,  and  the  mountains  be- 
hind it  reach  4,698  feet  in  height.  The  forests  annexed  to  the  school 
cover  about  3,632  acres,  and  include  magnificent  representatives  of 
forests  of  chestnuts,  beeches,  and  conifers. 

The  course  of  study  lasts  four  years.  The  scholastic  year  extends 
from  March  to  November.  The  students  are  divided  into  ordinary  and 
extraordinary.  To  the  first  category  belong  those  who  enter  the 
Government  service,  to  the  second  category  those  who  attend  the 
school  with  the  sole  object  of  learning  forestry. 

The  number  of  students  that  can  be  admitted  each  year  is  determined 
by  the  Ministry  of  Agriculture,  and  is  arranged  in  such  a manner  as 
not  to  exceed  forty  in  the  four  years’  course.  Admission  is  obtained 
by  competitive  examinations  in  the  following  branches : Italian  and 
French,  geography,  natural  history,  mathematics,  physics,  and  chem- 
istry. However,  a certain  number  of  students  who  are  graduates  (li- 
centiates) of  a lyceum  or  of  the  agricultural  and  physico-mathematical 
sections  of  a technical  iustitute,  maybe  admitted  without  examination. 
The  students  board  and  lodge  in  the  institute,  to  which  they  pay  $120 
per  annum.  They  wear  the  official  uniform  of  the  institute,  which 
resembles  that  of  the  Government  forest  officers. 

The  best  student  of  the  graduating  class  may  be  sent  at  the  expense 
of  the  State  to  study  for  some  time  in  foreign  countries.  All  the  ordi- 
nary graduate  students  enter  the  State  service  with  the  title  of  Vice 
Inspector  of  Forests.  All  students  that  pass  satisfactory  examinations 
at  the  end  of  the  course  are  granted  the  diploma  of  Forestry  Expert 
(Perito  Forestale). 

Every  year  the  students,  under  the  direction  of  a professor  designated 
by  the  Ministry,  are  allowed  to  make  a scientific  and  practical  excursion 
in  the  forests  either  of  the  state  or  of  private  individuals.  Practical 
work  is  required  in  the  forests  of  Vallombrosa,  in  the  nurseries,  and  in 
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the  laboratories  and  cabinets  of  physics,  chemistry,  natural  history, 
dendrology,  etc.  A well-equipped  library  is  at  the  disposal  of  the  pro- 
fessors and  students. 

The  branches  taught  in  the  Institute  of  Yallombrosa  are  as  follows: 

First  year:  Italian  literature,  French  language,  inorganic  and  an- 
alytical chemistry,  mineralogy,  geology,  physics  (with  laboratory  work), 
morphology  and  classification  of  plants,  advanced  algebra,  geometry, 
and  drawing. 

Second  year : Italian  literature,  French  language,  zoology,  organic 
chemistry  applied  to  forestry,  systematic  botany,  forest  economy  and 
technology,  German  language,  drawing,  trigonometry,  and  analytical 
geometry. 

Third  year:  Surveying,  forestry  mathematics,  forestry  (plan,  man- 
agement, protection,  etc.),  German  language,  mechanics,  vegetable 
pathology  and  physiology,  and  general  and  special  agriculture. 

Fourth  year:  Estimation  of  forests  (with  practice  of  surveying),  for- 
estry (forest  regulations,  practical  application),  forest  laws,  civil,  road, 
and  hydraulic  architecture  applied  to  forestry,  botanical  geography, 
German  language,  and  drawing. 

For  the  year  1891-*92  the  income  of  the  institute  was  $10,020;  this 
sum  also  covered  the  other  outside  expenses  for  the  dissemination  of 
forest  instruction. 

Royal  schools  of  viticulture  and  cenology. — The  object  of  these  schools 
is  to  train  technical  directors  for  important  vineyards  and  wineries, 
managers  for  vineyards,  and  cellar  masters.  Two  independent  courses 
are  offered,  one  of  four  and  the  other  of  two  or  three  years.  The  sub- 
jects embraced  in  the  four  years*  course  are  Italian  literature,  French, 
German,  or  English,  history,  geography,  mathematics,  physics,  mechan- 
ics, surveying,  drawing,  bookkeeping,  mineralogy,  geology,  zoology, 
botany, chemistry, vegetable  pathology,  agriculture,  viticulture,  oenology, 
chemical  technology  of  wines  and  secondary  products,  laws  regarding 
the  wine  industry,  and  commerce.  From  two  to  six  hours  per  day  are 
occupied  in  practical  work  in  the  cabinets,  laboratories,  vineyards, 
cellars,  and  distillery.  Besides  the  work  of  instruction,  these  schools 
carry  on  investigations  regarding  the  culture  and  diseases  of  grapes 
and  other  cultivated  plants,  the  preparation  and  conservation  of  wines, 
and  other  subjects  connected  with  related  industries. 

Royal  School  of  Zootechnics  and  Dairying  at  Reggio  d?  Emilia. — This 
school  was  established  in  1879  with  the  object  of  preparing  experts  for 
raising  animals  and  for  dairying.  The  theoretical  and  practical  in- 
struction is  given  in  a biennial  course,  though  graduate  students  of 
good  standing  may  have  a third  year  of  advanced  study.  Besides  the 
instruction,  the  school  carries  on  investigations  and  experiments  con- 
cerning zootechnics  and  dairying.  The  subjects  taught  are  Italian 
language,  history,  geography,  mathematics,  bookkeeping,  mineralogy, 
geology,  botany,  physics,  general  and  applied  chemistry,  dairying,  ani- 
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mal  anatomy,  physiology,  zoogony,  hygiene,  zoology,  zootechnics,  and 
penmanship.  The  practical  work  is  obligatory,  and  varies  from  five  to 
eight  hours  daily. 

The  students  of  the  advanced  course  attend  special  lectures  onzootech- 
nics,  dairying,  applied  chemistry,  etc.,  and  take  part  in  the  practical 
work  of  the  dairy,  the  chemical  laboratory,  and  the  stables.  For  their 
work  they  receive  a certain  sum,  which'  is  subtracted  from  that  required 
for  their  living  at  the  school. 

Royal  Zodtechnical  Institute  at  Palermo. — This  institution,  established 
in  1884,  has  for  its  objects  (1)  to  disseminate  in  the  Island  of  Sicily 
selected  breeds  of  the  races  of  domestic  animals  best  adapted  to  local 
conditions ; (2)  to  favor  the  raising  of  imported  animals  and  to  experi- 
ment in  crossing  with  native  races,  supplying  the  breeding  animals  to 
the  farmers;  (3)  to  promote  the  improvement  of  native  races  by  selec- 
tion; (4)  to  serve  as  a breeding  station;  (5)  to  promote  the  culture, 
harvesting,  and  curing  of  forage  plants  with  reference  to  maintaining 
an  adequate  food  supply  for  domestic  animals  during  times  of  drouth ; 
(6)  to  promote  the  increase  of  domestic  animals  in  the  island,,  and  to 
disseminate,  by  means  of  publications,  by  lectures,  and  even  by  the  ad- 
mission of  students  to  the  institute,  the  proper  practice  of  zootechnics 
and  prairie  culture.  The  scientific  personnel  of  the  institute  includes  a 
director  and  a veterinary  surgeon.  The  annual  expense  of  the  insti- 
tute amounts  to  about  $1,400. 

Royal  School  of  Pomology  and  Horticulture  at  Florence. — This  school, 
which  was  established  in  1882,  has  for  its  object  the  training  of  experts 
in  pomology  and  horticulture.  The  instruction  is  given  in  three  years 
and  is  mostly  practical.  The  branches  taught  are  the  following : Ital- 
ian, French,  history,  geography,  mathematics,  bookkeeping,  physics, 
chemistry,  meteorology,  botany,  zoology,  cultivation  of  fruit  and  vege- 
tables, landscape  gardening,  floriculture,  surveying,  drawing,  and  pen- 
manship. 

Royal  School  of  Olive  Culture  and  Oil-Making  at  Bari. — This  school 
was  established  in  1881,  to  give  special  instruction  to  persons  intend- 
ing to  become  olive  culturists  and  oil  makers.  The  students  work  from 
five  to  eight  hours  daily  on  the  farm  and  in  the  olive  orchard  and  oil 
mill.  This  practical  work  is  accompanied  by  lectures  on  the  elements 
of  the  following  branches  during  a three-years’  course : Italian  language, 
history,  geography,  mathematics,  bookkeeping,  drawing,  penmanship, 
general  and  special  agriculture,  zootechnics,  rural  economy,  natural 
history,  botany,  zoology,  geology,  mineralogy,  olive  culture,  oil-making, 
rural  industries,  and  surveying. 

Sections  of  agriculture  and  surveying  in  the  royal  technical  institutes. — 
These  institutes  or  colleges  were  established  in  1859,  and  are  under 
the  direction  of  the  Ministry  of  Public  Instruction.  The  sections  that 
maybe  in  each  college  are  the  following : (1)  Physico-mathematical, 
(2)  agricultural,  (3)  surveying,  (4)  commercial,  (5)  industrial.  Their 
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object  is  to  prepare  experts  in  the  different  lines.  There  are  at  present 
in  Italy  sixty  technical  institutes,  distributed  in  the  different  provinces 
of  the  State. 

Royal  practical  schoo  Is  of  agriculture. — The  systematic  establishment 
of  these  schools  was  begun  in  1880,  with  the  understanding  that  grad- 
ually each  province  should  be  provided  with  one  or  even  two  or  three 
of  these  schools.  At  present  there  are  in  Italy  twenty-four  practical 
schools  of  agriculture.  Their  object  is  the  dissemination  of  an  ele- 
mentary theoretical  and  practical  knowledge  of  agriculture  and  related 
industries.  The  regular  course  of  instruction  is  given  in  three  years, 
but  if  necessary  a fourth  year  may  be  added,  with  a special  program. 
The  program  of  studies  is  the  same  for  all  practical  schools,  though 
there  may  be  some  modifications  rendered  necessary  by  local  needs  of 
the  schools.  The  branches  taught  in  the  triennial  course  are  the  fol- 
lowing: Italian  language,  history,  geography,  mathematics,  botany, 
physics,  drawing,  general  bookkeeping,  agriculture,  chemistry,  zoology, 
zootechnics,  and  surveying.  Practical  work  is  obligatory  for  six  to 
seven  hours  daily.  The  students  of  these  schools,  as  well  as  those  of 
special  schools  of  agriculture,  also  receive  instruction  in  military  drill 
once  a week.  All  who  have  received  an  elementary  education  can  be 
admitted  to  these  schools.  Students  lodge  and  board  in  the  school,  to 
which  they  pay  about  $70  yearly.  Each  school  is  well  provided  with 
laboratories,  machines,  and  farms  for  the  technical  instruction  of  the 
students. 

Courses  of  rural  economy  and  agriculture  in  universities  or  high  insti- 
tutes.— A chair  of  rural  economy  and  estimation  is  maintained  in  the 
royal  schools  of  applied  engineering,  which,  with  few  exceptions, 
are  connected  with  universities.  These  schools  are  located  at  Turin, 
Koine,  Naples,  Padua,  Bologna,  Pisa,  and  Palermo.  Courses  in  agri- 
culture and  rural  economy  and  estimation  are  given  in  the  Koyal  Poly- 
technic Institute  at  Milan  and  at  the  University  of  Perugia.  These 
schools  are  under  the  direction  of  the  Ministry  of  Public  Instruction. 

Special  short  courses  at  experiment  stations. — Courses  in  silk  culture, 
one  for  men  and  another  for  women,  are  given  every  year  at  the  Koyal 
Station  of  Sericiilture  in  Padua.  The  Ministry  of  Agriculture,  in  order 
to  favor  the  provinces  where  sericulture  has  or  may  have  a special  im- 
portance, grants  yearly  a certain  number  of  scholarships  to  such  prov- 
inces. Those  who  complete  the  theoretical  and  practical  course  of 
the  station  and  pass  a satisfactory  examination  are  given  the  title  of 
Director  of  Observatory  of  Sericulture. 

Special  courses  of  sericulture  and  apiculture  are  also  given  in  the 
high  schools  of  agriculture  at  Milan  and  Portici.  In  the  latter  has 
been  established  an  apiary,  intended  principally  for  instruction. 

A special  theoretical  and  practical  course  in  dairying  is  given  every 
year  in  the  Koyal  Station  of  Dairying  at  Lodi.  The  course  lasts  three 
months,  from  September  1 to  November  30.  Those  who  complete  the 
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course  and  pass  a satisfactory  examination  both  in  the  theory  and 
practice  of  dairying  are  given  the  title  of  Director  of  Dairy  Observa- 
tories. For  this  course  also  the  Ministry  of  Agriculture  puts  at  the 
disposition  of  the  provinces  a certain  number  of  scholarships.  Practi- 
cal instruction  in  dairying  is  given  yearly  also  in  the  dairy  observ- 
atories and  in  several  of  the  practical  schools  of  agriculture. 

Itinerant  chairs  of  agriculture , viticulture , and  oenology  — This  kind 
of  instruction  was  started  in  1887,  but  has  only  developed  recently, 
especially  in  the  lines  of  viticulture  and  oenology.  At  present  there 
is  an  itinerant  chair  of  agriculture  in  the  region  of  Polesine,  with  head- 
quarters at  Eovigo,  and  there  are  five  itinerant  chairs  of  viticulture 
and  oenology  at  Gattinara  (Province  of  Novara),  Solmona  (Aquila), 
Marino  (Eome),  Eionero  in  Yolture  (Potenza),  and  Nicastro  (Catanzaro). 
The  task  of  each  chair  is  the  careful  study  of  the  conditions  of  the 
localities,  to  know  what  is  done  and  why  it  is  done,  in  agriculture,  in 
viticulture,  and  in  oenology,  and  hence  inculcate  by  any  possible  means 
(by  lectures,  by  practical  experiments  in  the  fields,  in  vineyards,  and  in 
cellars,  by  analyses  of  the  products,  etc.)  what  should  be  done  and 
what  could  be  done  better.  It  is  the  advice  of  the  Ministry  of  Agricul- 
ture that  at  the  end  of  five  years  at  most  the  location  of  the  chair 
should  change.  Great  practical  benefits  are  derived  from  such  instruc- 
tion, and  many  other  provinces  are  asking  the  Ministry  for  the  estab- 
lishment of  these  chairs. 

Courses  of  agriculture  in  normal  and  technical  schools. — By  an  agree- 
ment between  the  Ministries  of  Agriculture  and  of  Public  Instruction, 
since  1866  agricultural  instruction  has  been  introduced  in  normal 
schools,  but  it  was  rendered  obligatory  in  1880.  Most  of  the  schools 
have  an  agricultural  garden.  The  expenses  of  instruction  are  divided 
equally  between  the  two  Ministries.  The  Ministry  of  Agriculture  also 
gives  subsidies  from  time  to  time. 

The  number  of  normal  schools  for  men  which  have  the  regular  income 
from  the  Ministries  is  twenty.  In  normal  schools  for  women  agricul- 
tural instruction  was  started  in  1879-’80  in  the  school  of  ITdine.  This 
school  has  a special  agricultural  section,  with  a biennial  course.  Mosfi 
of  the  women  who  at  present  teach  agriculture  in  other  normal  schools 
come  from  that  section.  Ten  other  normal  schools  for  women  have 
agricultural  instruction.  The  students  are  taught  the  fundamental 
principles  of  agriculture,  horticulture,  fruit  culture,  and  floriculture; 
also  sericulture,  apiculture,  aviculture,  etc.,  and  the  preparation  and 
and  conservation  of  alimentary  products. 

In  the  Queen  Margherita’s  College  at  Anagni  (Eome)  there  is  a 
special  lady  teacher  for  agriculture.  The  school  has  also  an  agricul- 
tural garden,  where  the  students  can  do  practical  work.  This  instruc- 
tion was  organized  in  1890.  The  expenses  are  borne  by  the  Ministry 
of  Agriculture. 
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In  the  technical  schools  of  Citta  di  Castello,  Eano,  and  Rimini  an 
additional  fourth-year  course  has  been  established  for  instruction  in 
theoretical  and  practical  agriculture. 

Agricultural  instruction  in  elementary  schools , agricultural  colonies , 
etc. — This  instruction  was  recommended  by  the  Ministry  of  Agriculture 
in  the  early  seventies,  but  it  has  been  put  in  regular  operation  only 
during  late  years.  The  instruction  is  given  by  teachers  who  have  at- 
tended regularly  a normal  school  where  agriculture  is  taught,  or  by 
teachers  who  have  attended  with  success  the  course  of  agricultural 
lectures  promoted  by  the  Ministry  of  Agriculture.  In  the  scholastic 
year  of  1890-?91  the  number  of  teachers  who  gave  instruction  in  agri- 
culture in  elementary  schools  was  five  hundred  and  fifty-five.  The 
Ministry  of  Agriculture  gives  every  year  a subsidy  to  the  teachers 
in  charge  of  this  instruction  besides  their  ordinary  duties. 

Elementary  instruction,  but  entirely  practical,  is  given  in  the  so- 
called  agricultural  colonies,  which  are  provided  with  more  or  less 
extensive  farms,  where  the  work  is  done  by  the  pupils  themselves. 
These  institutions  are  of  two  classes,  free  colonies  and  reformatory 
colonies.  In  both  the  pupils  admitted  come  from  poor  families  and 
sometimes  are  orphans  or  foundlings.  The  reformatory  colonies  are 
exclusively  intended  for  youths  of  bad  instincts.  There  moral  educa- 
tion is  combined  with  practical  instruction  in  agriculture  and  rural 
industries,  as  in  the  free  colonies. 

Private  agricultural  schools. — Elementary  and  practical  instruction  in 
agricultural  branches  is  also  given  in  several  private  institutions,  which 
the  Government  aids  and  over  which  it  exercises  some  surveillance  by 
approval  of  the  programs  of  studies,  by  the  granting  of  subsidies,  by 
inspection,  or  by  sending  an  official  representative  to  the  final  examina- 
tions. 
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ABSTRACTS  OF  PUBLICATIONS  OF  THE  AGRICULTURAL  EXPERIMENT  STATIONS 
IN  THE  UNITED  STATES. 


BOTANY. 

A,  C.  True,  Editor. 

Report  of  botanist  for  1891,  F.  L.  Harvey  ( Maine  Sta.  Report 
for  1891 , pp.  175-187 , plate  1). — A resume  of  the  work  clone  during  1891 
in  the  following  lines:  (1)  Tests  of  the  vitality  and  purity  of  seeds;  (2) 
notes  on  weeds;  (3)  examination  of  several  species  of  mosses  with  ref 
erence  to  their  value  as  forage  plants ; (4)  the  continuation  of  the  study 
of  potato  rot  and  black  knot;  (5)  extension  of  the  station  herbarium. 
In  the  chemical  examination  of  mosses  one  species,  Hypnum  splendens , 
was  found  to  contain  as  much  nitrogenous  matter  as  timothy  hay,  but 
its  degree  of  digestibility  was  only  36  per  cent  as  compared  with  72  per 
cent  for  timothy.  Brief  notes  are  given  on  the  following  species  of 
weeds:  Jamestown  weed  or  thorn  apple  (Batura  stramonium),  white 
radish  ( Raphanus  raphanistrum ),  yellow  dock  ( Rumex  crispus ),  and 
chess  or  cheat  (Bromus  secalinus). 


METEOROLOGY. 

Meteorological  observations,  L.  G.  Carpenter  (Colorado  Sta. 
Report  for  1891 , pp.  57-72 , 78-84 , 89-97 , diagram  1). — Tables  give  the 
total  amount  and  daily  variations  (forenoon  and  afternoon)  of  sunshine 
for  each  month  of  1891  at  Fort  Collins,  Rocky  Ford,  and  San  Luis; 
daily  thermometer  readings  and  range  of  temperature  for  each  month, 
and  average  daily  barometric  pressure  at  Fort  Collins ; the  comparative 
meteorological  conditions  at  Fort  Collins  and  Manhattan  (difference  in 
elevation  3,500  feet),  and  annual  summaries  of  meteorological  observa- 
tions at  the  station  (Fort  Collins)  and  at  the  Divide,  San  Luis,  and 

Arkansas  Yalley  Substations. 
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Comparative  observations  at  Fort  Collins  and  Manhattan. 


Temperature  (degrees  F.). 

Mean 

dew- 

point. 

Mean 

relative 

humidity. 

Mean, 
7 a.  m. 

Mean, 
7 p.m. 

Mini- 
mum, 
7 a.  m. 

Daily 

mean. 

Fort  Collins 

39.  29 

45.26 

—13.  70 

36. 85 

25.  78 

65.  57 

Manhattan  ... 

37. 40 

36. 30 

— 5.00 

42.  28 

31.  55 

69. 41 

Meteorological  summary,  January- July,  1892  (Massachusetts 
State  Sta.  Bui.  No.  43,  Aug.,  1892,  p.  1). — A tabular  statement  of 
tbe  highest,  lowest,  and  mean  temperature,  precipitation,  prevailing 
wind,  and  cloudiness  for  the  first  seven  months  of  1892.  The  maximum 
temperature  was  94.5°  F.  (June  4),  the  minimum  10°  (January  17),  and 
the  mean  45.58°. 
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Soil  temperatures  and  terrestrial  radiation,  L.  G.  Carpenter 
(Colorado  Sta.  Report  for  1891,  pp.  73-78 , 85-88). — A tabular  record 
and  diagram  show  the  weekly  means  of  soil  temperatures  at  depths  of 
from  3 to  72  inches  for  three  sets  of  soil  thermometers  placed  in  soils 
varying  in  elevation  and  moisture.  u Set  A is  on  a slope  facing  south, 
grassed,  in  a sandy  clay  soil.  Set  B is  in  a low  place  with  dark  soil 
and  ground  water  at  a depth  of  about  5 feet;  this  is  subject  to  irri- 
gation. Set  C is  on  a knoll  near  the  college  barn  and  on  the  north- 
ern slope.” 

Soil  temperatures  at  different  depths. 


Depths. 

Set. 

Maxi- 

mum. 

Date. 

Mini- 

mum. 

3 inches 

A 

Degrees. 

84.0 

July  24 

Degrees. 

17.8 

(A 

80.6 

July  11 

21.9 

6 inches 

< B 

69.  8 

July  9 

28.  5 

ic 

77.7 

July  23 

23.2 

12  inches 

S » 

66.8 

August  15 

31.4 

l c 

75.3 

July  23 

26.0 

fA 

68.7 

July  26 

32.1  | 

24  inches 

iB 

63.7 

August  15 

34.6 

l c 

71.8 

July  30 

30.7  i 

fA 

65.6 

August  16,  17,  19, 

34.0 

36  inches 

b 

1C 

62.2 

and  20. 

August  20 

36.6 

67.4 

i July  30 

34.1 

72  inches 

S A 

63.8  1 

1 September  17 

39.0 

1 B 

68.5  | 

1 

August  20 

40.5 

Date. 


*7 

February  9 

February  10 

February  12 

do 

do 

do 

February  14,  16, 
and  17. 

March  14 

February  12 

February  19,  22, 
28,  and  26. 

March  14 

February  19 

March  12-23 

March  14  and 
April  10. 


Range. 


Degrees. 

66.2 

58.7 

41.3 

54.5 
i 35. 4 

49.3 

36.6 

29.1 

41.1 

31.6 

25.6 

33.3 

24.8 
28.0 


u A comparison  of  the  temperatures  at  the  different  depths  will  show 
that  during  the  winter  season  the  soil  is  coldest  at  the  surface,  and  that 
as  warming  takes  place  the  surface  warms  the  fastest,  so  that  after 
the  1st  of  April  the  surface  becomes  the  warmest.” 

Daily  readings  of  terrestrial  radiation  thermometers  for  each  month 
of  1891  are  also  tabulated. 
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On  the  Gunning-Kjeldahl  method  and  a modification  applica- 
ble in  the  presence  of  nitrates,  A.  L.  Winton  ( Connecticut  State 
Sta.  Bui.  No.  112 , June , 1892 , pp.  4). — Comparative  determinations  of 
nitrogen  in  cotton- seed  meal,  castor  pomace,  tankage,  bone,  fish,  guano, 
and  mixed  fertilizers  free  from  nitrates  by  the  Kjeldahl  and  Gunning 
methods,  are  reported.  These  results,  as  well  as  those  “ obtained  by 
Gunning,*  Atterberg,t  Yan  Slyke,J  and  others,  on  fodders,  dairy  prod- 
ucts, fertilizers  free  from  nitrates,  and  various  organic  substances, 
show  that  this  [the  Gunning]  method  is  fully  as  accurate  as  xhe  ordi- 
nary Kjeldahl  method  and  in  some  cases  gives  better  results.”  It  also 
appears  to  possess  the  advantage  of  being  applicable  to  the  determina- 
tion of  nitrogen  in  various  alkaloids,  azo-compounds,  and  bodies  of  the 
aromatic  series.  It  is  not,  however,  applicable  to  the  determination  of 
nitrogen  in  nitrates,  and  for  the  general  purposes  of  fertilizer  analysis 
it  is  very  desirable  to  have  a method  which  secures  this  result.  A 
modification  of  the  Gunning  method,  which  has  given  satisfactory 
results  in  this  respect,  is  described  as  follows : 

The  material,  0.5  to  1 gram,  is  digested  with  30  c.  c.  of  Scovell’s  salicylic-acid  mix- 
ture (30  c.  c of  sulphuric  acid  and  2 grams  of  salicylic  acid)  in  a flask  of  600  c.  c. 
capacity  for  two  hours,  with  frequent  shaking.  Two  grams  of  zinc  dust  are  then 
slowly  added,  with  continual  shaking,  and  the  flask  heated,  at  first  gently,  until 
after  a few  minutes’  boiling  dense  fumes  are  no  longer  given  off.  Thus  far  the  proc- 
ess is  the  same  as  in  the  Scovell-Kjeldahl  method  (the  official  method  of  the  Associ- 
ation of  Official  Agricultural  Chemists),  except  that  the  digestion  is  continued  for 
two  hours,  which  in  some  cases  the  writer  has  found  absolutely  necessary  in  order 
to  secure  complete  solution  of  the  nitrate.  Ten  to  12  grams  of  potassium  sulphate 
are  next  added  and  the  boiling  continued  for  a little  time  after  the  solution  is  color- 
less, or,  if  iron  is  present,  has  a light  straw  color  which  remains  unchanged.  On  cool- 
ing, as  the  mixture  begins  to  solidify,  water  is  added,  at  first  slowly,  with  shaking, 
and  the  distillation  with  caustic  soda  is  carried  on  in  the  usual  manner. 

[A  table  gives  the  results  obtained  on  nitrates  and  fertilizers  containing  nitrates] 
by  the  official  method  and  the  method  here  described,  together  with  the  percentage 
of  nitrogen  in  nitrates  as  determined  by  the  Schulze-Tiemann  method. 

The  average  of  the  twenty-five  determinations  by  the  Scovell-Jodlbauer  method 
is  4.64  per  cent;  by  the  proposed  method,  4.65.  The  greatest  discrepancy  in  any  in- 
stance is  one  tenth  per  cent;  the  average  discrepancy,  0.05  per  cent.  In  ten  cases 
the  proposed  method  gave  the  lower  result;  in  thirteen  cases,  the  higher  result. 

Analyses  of  cotton-seed  meal  and  cotton-hull  ashes  ( Connecticut 
State  Sta.  Bui.  No.  113 , Sept.,  1892rpp.  7). — Tabulated  analyses  of  9 
samples  of  cotton- seed  meal  and  23  of  cotton-hull  ashes,  together  with 
trade  values  for  1892  of  fertilizing  ingredients  in  raw  materials  and 
chemicals,  and  notes  on  valuation. 

* Zeitsch.  anal.  Chem.,  28, 188. 
t Chem.  Zeitsch.,  14,  509. 
t U.  S.  Dept.  Agr.,  Div.  Chem.  Bui.  31,142. 
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The  average  composition  of  the  9 samples  [of  cotton-seed  meal]  analyzed  this  year 
is,  nitrogen  7.06  per  cent,  phosphoric  acid  2.67  per  cent,  potash  1.73  per  cent.  The 
average  cost  of  nitrogen  in  cotton-seed  meal  has  been  14.9  cents  per  pound,  and  the 
extremes  were  14.0  and  16.3  cents  per  pound. 

The  average  cost  of  the  ashes,  excluding  4 samples  [admitted  to  he  of  inferior 
quality],  was  $36.31  per  ton,  and  the  average  valuation  $40.56.  Or,  differently  ex- 
pressed, water-soluble  potash  cost  4.8  cents  on  the  average.  In  individual  cases 
water-soluble  potash  cost  3.2  cents  per  pound  at  the  lowest  and  6.3  cents  at  the 
highest. 

Fertilizers,  H.  T.  Ltjpton  (Alabama  College  Sta.  Bui.  No.  38,  July , 
1892,  pp.  63). — This  is  a report  on  fertilizer  inspection  in  Alabama  for 
the  nine  months  ending  July  1,  1892,  and  includes  statistics  of  the  fer- 
tilizer trade  in  Alabama;  notes  on  valuation;  a brief  discussion  of  the 
nature  and  extent  of  the  phosphate  deposits  of  Florida;  tabulated  anal- 
yses of  *357  samples  of  fertilizing  materials,  including  compound  ferti- 
lizers, tankage,  natural  phosphates,  marl,  and  clay;  a list  of  guarantied 
analyses  of  commercial  fertilizers,  filed  in  the  office  of  the  commissioner 
of  agriculture  by  dealers  and  manufacturers,  and  of  licenses  issued; 
and  the  text  of  laws  relating  to  fertilizers  in  the  State. 

The  number  of  tons  [of  fertilizers]  sold  in  Alabama  during  the  past  five  years,  ac- 
cording to  the  record  kept  in  the  office  of  the  commissioner  of  agriculture,  is  as  fol- 
lows: Season  of  1887-,88,  62,575  tons;  1888-;89,  71,605;  1889-’90,  99,818;  1890-'91, 
115,735;  1891-92,  83,323. 

The  decrease  of  about  28  per  cent  in  sales  during  the  present  season,  as  shown  in 
the  above  statement,  is  not  attributable  to  a lack  of  appreciation  of  the  value  of 
fertilizers  so  much  as  to  the  depreciation  in  the  price  of  cotton  and  reduction  in  the 
acreage  placed  under  cultivation.  In  Georgia  over  300,000  tons  were  sold  last  year, 
while  during  the  season  now  closing  the  sales  have  not  much  exceeded  200,000  tons. 
A similar  decrease  has  prevailed  generally  in  the  cotton-growing  States. 

The  market  value  of  manufactured  fertilizers  has  undergone  very  little  if  any 
change  since  last  year. 

Analyses  of  fertilizers  (Massachusetts  State  Sta.  Bui.  No.  43,  Aug., 
1892,  pp.  8-12). — Tabulated  analyses  of  47  samples  of  fertilizing  mate- 
rials, including  compound  fertilizers,  bone,  wood  ashes,  cotton-hull  ashes, 
and  Florida  phosphate,  and  a statement  of  the  basis  of  valuation  of 
fertilizers  for  1892. 

Fertilizer  inspection  in  Rhode  Island,  H.  J.  Wheeler  and  B.  L. 
Hartwell  (Rhode  Island  Sta.  Bui.  No.  18,  Aug.,  1892, pp.  53-58). — 
Analyses  of  29  samples  of  commercial  fertilizers.  The  advisability  of 
buying  wood  ashes  (which  are  subject  to  inspection  in  Rhode  Island) 
only  upon  guaranty  of  composition  is  urged  upon  purchasers. 
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A.  C.  True,  Editor. 

Removing  tassels  from  corn,  G.  0.  Watson  [New  Fork  Cornell 
Sta.  Bui.  No.  40,  July , 1892 , pp.  97-103). 

Synopsis. — Two  experiments  are  reported,  in  one  of  which  the  tassels  were  removed 
from  alternate  rows  and  in  the  other  from  three  fourths  of  the  rows.  The  results 
showed  no  uniformity  in  gain  or  loss  in  yield  from  removing  the  tassels.  Simi- 
lar experiments  at  other  stations  are  cited.  The  weight  and  composition  of 
anthers  and  pollen  from  selected  stalks  are  given. 

A report  on  two  experiments  in  continuation  of  that  recorded  in 
Bulletin  No.  25  of  the  station  (E.  S.  R.,  vol.  n,  p.  505).  In  one  experi- 
ment the  tassels  were  removed  by  hand,  soon  after  they  appeared,  from 
alternate  rows  in  a plat  containing  twenty-five  rows  of  seventy-two 
hills  each.  In  the  other  experiment  the  tassels  were  removed  from 
three  fourths  of  the  rows  in  a plat  containing  twenty-one  rows  of  sev- 
enty-two hills  each. 

The  variety  of  corn  was  Sibley  Pride  of  the  North.  It  was  planted  the  last  week 
in  April,  in  fertile,  dry,  gravelly  soil,  in  hills  3-£  feet  apart  in  the  row  and  rows  3 feet 
8 inches  apart.  The  first  tassels  were  removed  July  24,  1891,  and  on  each  of  the  fol- 
lowing dates  all  tassels  were  removed  that  had  made  their  appearance  since  the  pre- 
vious picking:  July  28,  and  August  1,  7,  and  15.  The  corn  was  allowed  to  stand 
until  fully  ripe. 

The  results  as  given  in  detail  in  tables  u show  that  there  was  no 
marked  gain  from  removing  the  tassels  and  no  uniformity  in  gain  or 
loss  in  yield  with  respect  to  the  treated  and  untreated  rows.  # * * 
The  synopsis  of  the  results  of  this  experiment  is  given  in  the  following 
table,  with  those  of  the  experiment  of  the  previous  year  :v 


1 

Comparative  yield, 
1891. 

Comparative  yield, 
1890. 

Tassels 
left  on. 

Tassels 

removed. 

Tassels 
left  on. 

Tassels 

removed. 

Number  of  good  ears 

100 

109 

100 

151 

Number  of  poor  ears 

100 

110 

100 

141 

Number  of  abortive  ears 

100 

142 

100 

37 

Total  number  of  ears 

100 

121 

100 

88 

Weight  of  good  ears,  pounds 

100 

99 

100 

152 

Weight  of  poor  ears,  pounds 

100 

110 

100 

144 

Number  of  stalks 

100 

98 

100 

1 

101 

The  results  of  similar  experiments  at  other  stations  are  given  from 
the  following  publications:  Bulletin  No.  20  of  the  Illinois  Station,  An- 
nual Report  of  the  Maryland  Station  for  1891,  Bulletin  Ho.  19  of  the 
Nebraska  Station,  and  Bulletin  Ho.  30  of  the  Kansas  Station  (E.  S.  R., 
vol.  ill,  p.  849 ; IV,  p.  37 ; III,  p.  703;  III,  p.  858). 

The  results  of  the  experiment  at  the  Illinois  station  and  the  one  made  here  last 
year  practically  show  no  gain  or  loss  in  corn  production.  Those  made  at  the 
Maryland  and  Nebraska  Stations  show  a loss,  while  the  Kansas  experiment  and  ours 
of  1890  show  a marked  increase.  * * * 
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To  get  some  idea,  if  possible,  of  tbe  amount  of  plant  food  lost  to  the  plant  and  given 
off  in  the  form  of  anthers  and  pollen,  the  following  test  was  made  in  the  university- 
cornfield  last  year,  on  the  same  variety  of  corn  and  under  similar  conditions  as  was 
the  detasseling  experiment. 

Large  paper  hags  were  tied  over  the  tassels  before  they  had  become  expanded,  the 
bags  being  of  sufficient  size  to  allow  the  tassel  to  expand,  and  were  securely  tied 
about  the  stalk  to  prevent  the  escape  of  any  pollen.  These  bags  were  tied  on  the 
stalks  July  30  to  August  3 and  taken  to  the  station  chemist,  Mr.  H.  Snyder,  August 
13,  who  reported  that  an  average  of  six  stalks  gave  7.02  grams  of  anthers  and  3.49 
grams  of  pollen.  An  analysis  of  the  anthers  and  pollen  gave  the  following  compo- 
sition: 


Anthers. 

Pollen. 

Per  cent. 
24.  56 
4. 73 
2. 07 
14.  49 
14.  27 
39.  88 

100.  00 

Per  cent. 
27. 27 
2. 13 
0.  94 

Eat  (ether  extract) - 

Crude  fiber  ..... 

Crude  protein 

17. 11 
52.55 

100.  00 

Carbohydrates  (nitrogen-free  extract) 

Allowing  the  corn  to  be  planted  in  hills  3 feet  6 inches  apart  each  way,  and  three 
stalks  to  the  hill,  the  amount  and  composition  of  pollen  per  stalk  will  give  2.25 
pounds  of  nitrogen  per  acre,  and  the  anthers  will  give  3,76  pounds  per  acre,  or  6.01 
pounds  in  all,  which  makes  the  loss  of  nitrogen  to  the  plant  very  considerable,  equal 
to  a very  liberal  application  of  nitrogen  in  the  form  of  commercial  fertilizers. 

Experiments  with  corn  and  cotton  at  Louisiana  State  Station, 
1891,  D.  N.  Barrow  (Louisiana  Stas.  Bui.  N~o.  17 , 2d  ser.,pp.  488-496). — 
The  experiments  reported  in  this  bulletin  were  in  continuation  of  those 
recorded  in  Bulletin  No.  7 (second  series)  of  the  station  (E.  S.  R.,  vol. 
ii,  p.  571).  The  season  was  characterized  by  extremes  of  wet  and  dry 
weather,  which  materially  affected  the  results  of  the  experiments. 

Corn , test  of  varieties  (p.  489). — Fourteen  varieties  were  planted,  but 
the  results  were  not  considered  worth  reporting  in  detail. 

Corn,  planting  at  different  distances  (pp.  489,  490). — Notes  and  tabu- 
lated data  on  an  experiment  in  which  corn  was  fdanted  in  rows  4 and  5 
feet  apart,  at  distances  of  18  and  24  inches  apart  in  the  row  and  thinned 
to  one  and  two  stalks  in  the  hill.  The  best  results  were  with  one  stalk 
in  hills  18  inches  apart  in  5-foot  rows. 

Corn , flat  culture  (p.  490). — The  yields  from  growing  one  stalk  in 
hills  3 feet  apart  in  4-foot  rows  with  flat  culture  was  52.7  bushels  per 
acre  in  1891  as  compared  with  42.4  bushels  in  1890.  The  difference  in 
yield  is  attributed  primarily  to  difference  in  the  seasons. 

Corn , experiments  with  fertilizers  (pp.  490-494). — An  experiment  in 
applying  fertilizers  all  at  one  time  and  at  different  times  is  briefly  re- 
ported, the  results  being  inconclusive.  Notes  and  tabulated  data  are 
given  for  experiments  with  various  combinations  of  potash,  phosphoric 
acid,  and  nitrogen,  in  different  forms,  as  in  previous  years.  The  results 
of  the  experiments  thus  far  made  indicate  that  the  soil  used  does  not 
require  potash,  but  is  benefited  by  the  application  of  nitrogen  and  phos- 
phoric acid. 
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Cotton,  test  of  varieties  (pp.  494,  495).— Tabulated  data  of  yields  of 
seed  and  lint  are  given  for  25  varieties.  The  largest  yields  of  seed  and 
lint  were  produced  by  Boyd  Prolific,  Fishburn,  Haggaman,  Peerless, 
Welborn  Pet,  Bolivar  County,  and  Dickson. 

Cotton , experiments  with  fertilizers  (pp.  495,  496). — Experiments  simi- 
lar to  those  with  corn  were  made,  but  as  the  results  were  inconclusive 
details  are  not  given. 

Sugar  cane  analyses,  B.  B,  Ross  ( Louisiana  Sta.  Bui.  No.  17 , 2d  ser ., 
p.  496). — -Tabulated  analyses  of  11  foreign  varieties  which  are  being 
tested  at  the  Louisiana  State  Station.  The  results  as  compared  with 
those  of  previous  analyses  indicate  an  increase  in  the  amount  of  sucrose 
as  these  varieties  become  acclimated. 

Field  experiments  with  wheat,  W.  C.  Latta  [Indiana  Sta.  Bui . 
No.  41 , Aug.,  1892 , pp.  83-100). 

Synopsis. — A report  on  experiments  under  the  following  heads : (1)  Test  of  varieties, 
(2)  quantity  of  seed  per  acre,  (3)  early  and  late  seeding,  (4)  rotation  vs.  contin- 
uous grain-cropping,  (5)  commercial  fertilizers  and  horse  manure,  (6)  treatment 
of  seed  for  loose  and  stinking  smut,  (7)  etfect  of  change  of  soil  on  yield  of  wheat, 
(8)  early  vs.  late  harvesting,  and  (9)  mowing  wheat  in  the  spring.  The  work 
on  the  iirst  five  subjects  was  in  continuation  of  that  reported  in  Bulletin  No.  36 
of  the  station  (E.  S.  R.,  vol.  in,  p.  510).  The  average  results  in  these  lines 
favor  (1)  Velvet  Chaff  and  Michigan  Amber  varieties,  (2)  6 to  8 pecks  of  seed 
per  acre,  (3)  sowing  about  September  20  rather  than  later,  (4)  rotation  of  grain 
and  grass.  Fertilizers  have  not  been  profitable,  except  on  much- worn  soils. 
Neither  hot  water  nor  copper  sulphate  destroyed  the  germs  of  loose  smut,  hut 
both  treatments  were  effectively  used  for  stinking  smut.  Mowing  wheat  in  the 
spring  materially  reduced  the  yield  of  grain  and  straw.  The  other  experiments 
(8  and  9)  gave  indecisive  results. 

Test  of  varieties. — Tabulated  data  for  32  varieties  tested  in  1892, 
witli  the  average  yields  of  these  varieties  during  one  to  nine  years. 
In  1891  the  most  productive  varieties  were  Jones  Winter  Fife,  Red 
Clawson  (extra  selected),  Early  Red  Clawson,  Velvet  Chaff,  Michigan 
Amber,  Jones  American  Bronze,  Wyandotte,  and  Willits.  Of  these, 
Michigan  Amber  and  Wyandotte  were  least  affected  by  rust.  Velvet 
Chaff  and  Michigan  Amber  have  given  large  yields  during  nine  years. 
The  latter  variety  seems  to  be  less  liable  to  injury  by  rust.  Among 
the  varieties  recently  introduced  Red  Clawson  and  Jones  Winter  Fife 
are  most  promising. 

Quantity  of  seed  per  acre. — Tabulated  data  are  given  for  the  yields  of 
wheat  seeded  at  rates  varying  from  2 to  8 pecks  per  acre  during  eight 
years  (1885-’92).  The  average  yield  for  the  eight  years  has  been  from 
22.5  to  30.9  bushels  per  acre,  increasing  with  increased  thickness  of 
seeding.  The  increase  from  sowing  more  than  6 pecks  is  relatively 
small. 

Early  and  late  seeding . — Tabulated  data  are  given  for  the  yield  of 
wheat  sown  in  four  years  (1889-’92)  at  different  dates  from  September 
18  to  October  18.  The  average  results  strongly  favor  the  September 
sowings.  The  falling  off  in  yield  increases  in  a marked  degree  toward 
the  close  of  the  season. 
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Rotation  vs.  continuous  grain-cropping. — The  average  yields  in  bushels 
per  acre  of  all  the  wheat  plats  of  each  series  for  six  years  (1887-’92) 
were  as  follows:  G-rass  and  grain  22.4,  grain  alone  16.3,  grain  from 
rotation  6.1.  The  tendency  is  toward  an  increasing  difference  in  yield 
in  favor  of  the  rotation  series. 

Commercial  fertilizers  and  horse  manure. — Notes  and  tabulated  data 
for  an  experiment  in  1892  on  three  series  of  plats,  in  continuation  of 
similar  work  in  the  two  previous  years.  The  results  vary  considerably, 
according  to  the  difference  in  the  character  of  the  soil.  On  worn  soil 
the  fertilizers  were  used  with  profit,  but  on  more  fertile  soils  they  were 
unprofitable.  The  average  results  of  the  three  years’  experiments  on 
five  series  of  plats  are  given  in  the  following  table : 


Average  yield  of  wheat  per  acre  during  three  years  and  financial  results. 


No. 

of 

plat. 

Fertilizers. 

Pounds 

fertili- 

zer. 

Average  yield. 

Increased  yield. 

Net 

profit  or 
loss. 

Grain. 

Straw. 

Grain. 

Straw. 

1 

Nnthinfr  

Bush. 

26.7 

Lbs. 
2,  813 

Bush. 

Lbs. 

Dissolved  boneblack 

138 

Sulphate  of  ammonia 

181 

2 

Muriate  of  potash 

53 

32.3 

4,  279 

6.4 

1,509 

— $2. 87* 

Dissolved  boneblack 

115 

Sulphate  of  ammonia 

134 

3 

Muriate  of  potash : 

38 

31.4 

3,971 
2, 727 
3,  699 

5.4 

1,201 

—1.35 

4 

Nothing 

25.1 

5 

Horse  manure 

9,  250 

30.3 

5. 1 

889 

0.  79 
— 0. 12 

6 

Horse  manure 

7,  650 

28.8 

3,361 
2,  894 

3.6 

551 

7 

Nothing 

25.2 

* The  minus  sign  ( — ) indicates  a loss. 


Treatment  of  seed  for  loose  and  stinking  smut. — Notes  and  tabulated 
data  on  experiments  in  which  seed  wheat  was  immersed  in  copper  sul- 
phate solution  (1  pound  to  4 gallons  of  water)  for  ten  minutes  or  in  hot 
water  (133°-160°  F.  for  loose  smut  and  131°-142°  for  stinking  smut) 
for  five  minutes.  Neither  the  hot  water  nor  the  copper  sulphate  mate- 
rially reduced  the  amount  of  loose  smut.  Treatment  with  water  heated 
to  from  133°  to  150°  F.  somewhat  increased  the  yield  of  wheat.  Seed 
immersed  in  water  at  154°-160°  F.  failed  to  germinate.  Both  treat- 
ments effectually  prevented  the  development  of  stinking  smut,  but  the 
copper  sulphate  reduced  the  yield  of  wheat. 

Effect  of  change  of  soil  on  yield  of  wheat. — Seed  of  the  Velvet  Chaff 
variety  grown  at  the  station  for  seven  consecutive  years  was  sent  in 
1890  to  four  different  counties  of  Indiana,  and  the  seed  received  from 
the  crop  grown  in  these  localities  was  planted  at  the  station  in  1891 
alongside  of  seed  of  the  same  variety  grown  there  for  eight  years.  The 
tabulated  results  show  only  slight  variations  in  the  yield  of  the  wheat 
from  the  different  localities. 

Early  vs.  late  harvesting. — Wheat  harvested  June  28,  1892,  yielded 
about  the  same  amount  of  grain  and  more  straw  than  that  harvested 
July.  2.  The  weather  during  this  period  was  cool  and  cloudy. 
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Mowing  wheat  in  the  spring. — Notes  and  tabulated  data  on  an  experi- 
ment in  which  the  wheat  on  2 plats  was  mown  April  26.  when  the  plants 
were  about  6 inches  high.  As  a result  the  growth  of  the  wheat  was 
retarded  and  the  yields  of  grain  and  straw  were  considerably  reduced. 

Forms  of  nitrogen  for  wheat,  H.  A.  Huston  ( Indiana  Sta.  Bui. 
Ao.  41 , Aug.,  1892 , pp.  100-102). — Notes  and  tabulated  data  for  an  exper- 
iment in  continuation  of  that  reported  in  Bulletin  No.  36  of  the  station 
(E.  S.  B.,  vol.  iii?  p.  512).  Nitrate  of  soda,  dried  blood,  and  sulphate 
of  ammonia  were  each  applied  in  the  fall  or  spring  or  in  both  seasons. 
Sulphate  of  ammonia  gave  the  greatest  increase  in  1892,  but  the  best 
results  were  obtained  the  previous  season  with  nitrate  of  soda.  This 
year  there  was  a greater  rainfall  and  the  grain  was  badly  affected  by  rust. 
The  work  in  this  line  will  be  continued. 

Field  experiments  with  wheat  and  oats  ( Kentucky  Sta.  Bui.  N~o. 
42,  Sept.,  1892,  pp.  16). 

Synopsis. — A report  on  experiments  in  1892  witli  wheat  and  oats  in  continuation  of 
those  recorded  in  Bulletin  No.  35  of  the  station  (E.  S.  R.;  vol.  in,  p.  227).  The 
experiments  with  wheat  include  a test  of  varieties,  deep  vs.  shallow  planting, 
thick  vs.  thin  seeding,  and  a test  of  fertilizers.  Varieties  of  oats  were  also  tested. 
During  four  years  (1889-’92)  Egyptian,  German  Emperor,  and  Hunter  White 
varieties  of  wheat  have  given  the  highest  average  yield.  During  the  same  period 
the  most  productive  varieties  of  oats  have  been  Early  Dakota,  Welch,  White 
Victoria,  White  Canadian,  and  Barley.  On  the  soil  of  the  station  farm  fertili- 
zers have  had  very  little  effect  on  the  yield  of  wheat. 

Wheat,  test  of  varieties  (pp.  3-8). — Tabulated  data  are  given  for  33  vari- 
eties tested  in  1892, 19  of  wliicb  yielded  over  20  bushels  per  acre.  The 
following  table  gives  the  yield  in  four  different  years  (1889-’92)  for 
those  varieties  which  have  given  an  average  yield  of  over  20  bushels 
per  acre : 

Yield  of  wheat  per  acre  during  four  years. 


Name  of  variety. 

1889. 

1890. 

1891. 

1892. 

Aver- 

age. 

High-Grade 

Bush. 

17.0 

30.5 

16.7 

30.5 

Bush. 

20.2 

19.5 
18.0 

24.7 

20.8 
24.8 
24.8 

21.5 

Bush. 

27.0 
33.5 

26.0 
26.2 
23.2 

31.0 

27.0 

29.0 
30.7 

Bush. 

32.4 

30.7 

30.4 

27.5 

27.2 

25.5 

24.0 

23.2 

22.8 
22.8 

22.4 

21.6 

21.4 

21.2 
20.8 
20.8 
20.8 

20.4 
20.2 

20.0 
18.8 

18.4 
17.2 
12.6 

Bush. 

24.2 
28.6 
22.8 
27.  2 
23!  7 
27.1 

25.3 

24.3 
26.8 

Eevntian 

Mealy 

German  Emperor 

Penquite  Velvet  Chaff 

Hunter  Wliite 

27.0 

Hew  Genesee 

Early  Red  Clawson 

Jones  Winter  Fife 

Red  Wonder 

Rudy 

22.5 

24.0 

32.0 

26.0 

30.0 

28.0 
26.5 

25.6 
23.2 

25.7 
22.6 
23.2 

Martin  Amber 

22.5 

Canadian  Velvet  Chaff 

Golden  Amber 

21.0 

23.4 

20.2 

23.2 

Fulcaster 

Improved  Fultz 

Red  Russian 

Valley 

Royal  Australian 

30.8 

21.8 

30.0 
28.5 
28.5 

32.0 

25.6 

20.9 
20.2 
20.8 
22.8 

21.9 

Extra  Early  Oakley 

Buckeye 

17.0 

19.1 

21.3 

17.2 

Hicks 

Silver  Chaff 

Canadian  Finley 

26.0 

17.0 

FIELD  CROPS. 


343 


Wheat , deep  vs.  shallow  planting  and  thick  vs.  thin  seeding  (p.  8). — Tabu- 
lated data  are  given  for  an  experiment  in  wbicli  wheat  was  sown  in 
drills  on  4 plats  at  depths  of  from  1 to  4 inches  and  on  5 plats  at  rates 
of  from  £ to  2 bushels  of  seed  per  acre.  The  depth  of  the  drills  seemed 
to  make  little  difference  in  the  yield,  but  in  general  the  yield  increased 
with  the  amount  of  seed  used. 

Wheat , test  of  fertilizers  (pp.  8-14). — “ Acid  black”  320  pounds  per 
acre,  muriate  of  potash  160  pounds,  and  dried  blood  160  pounds,  singly, 
two  by  two,  and  all  three  together,  as  compared  with  no  manure,  were 
applied  to  Fultz  wheat  on  10  tenth- acre  plats  in  the  fall  of  1891,  and 
in  the  following  spring  additional  fertilizers  were  applied  on  one  half 
of  each  previously  fertilized  plat.  The  results  agree  witlu  those  of 
previous  years  in  showing  that  fertilizers  have  little  effect  on  the  yield 
of  wheat  on  the  soil  of  the  station  farm.  The  spring  application  of 
fertilizers,  especially  nitrate  of  soda,  produced  a ranker  and  greener 
growth  of  the  plants,  but,  except  on  1 plat,  did  not  materially  increase 
the  yield. 

Oats , test  of  varieties  (pp.  15,  16). — Tabulated  data  are  given  for  21 
varieties  tested  in  1892.  The  following  table  shows  the  comparative 
yield  of  a number  of  varieties  tested  at  the  station  during  four  years. 


Yield  of  oats  per  acre  during  four  years. 


Name  of  variety. 

1889. 

1890. 

1891. 

1892. 

Aver- 

age. 

Welch 

Busli. 

43.0 

Bush. 

14.0 

Bush. 

32.3 

Bush. 

34.4 

Bush. 

30.9 

Badger  Queen 

34.4 

Barley 

27.0 

19.6 

35.0 

33. 1 

28.7 

Bace  Horse 

33.1 

Early  Dakota 

44.  0 

22.5 

35.0 

31.  9 

33.4 

White  Canadian 

38.0 

17.0 

33.8 

30.0 

29.7 

American  Banner 

30.0 

Black  Tartarian 

37.0 

17.0 

30.  5 

29.4 

28.  5 

White  Victoria - 

46.  5 

14.0 

32.3 

29.0 

30.4 

Monarch 

43.  0 

12.6 

32.3 

26.9 

78.  7 

W elcome 

46.0 

17.0 

26.8 

25.  0 

28. 1 

Haggett  White  Seizure 

40.0 

14.0 

36.0 

23.8 

28.4 

Field  experiments  with  wheat,  J.  F.  Hickman  ( Ohio  Sta.  Bui. 
No.  42 , August , 1892 , pp.  83-98). 

Synopsis. — A report  on  experiments  and  observations  in  the  following  lines : (1)  Meth- 
ods of  seeding,  (2)  wheat  grown  after  melilotus,  (3)  shrinkage  in  the  granary, 
(4)  degeneration  of  varieties,  (5)  test  of  varieties,  (6)  diseases  of  wheat.  A part 
of  the  work  was  in  continuation  of  that  reported  in  Bulletin  vol.  iv,  No.  4,  of  the 
station  (E.  S.  R.,  vol.  in,  p.  243).  The  results  favor  drilling  as  compared  with  sow- 
ing broadcast,  and  growing  wheat  after  melilotus  rather  than  in  rotation  with 
other  grain.  Cross-drilling  was  of  some  advantage  in  1892,  but  not  in  1891.  The 
amount  of  shrinkage  in  storing  wheat  varied  with  different  varieties  and  with  the 
dryness  of  the  season.  Grain  from  first-grade  seed  weighed  more  per  measured 
bushel  than  that  from  second-grade  seed.  None  of  the  newer  varieties  tested  did 
any  better  than  a number  of  the  older  varieties.  The  percentage  of  protein  in 
different  varieties  ranged  from  10.63  to  16.66.  Loose  and  stinking  smuts  did  little 
damage  in  1892.  Scab  was  injurious  to  most  of  the  varieties,  especially  to  those 
ripening  late.  During  two  years  seeding  a mixture  of  2 varieties  has  not  in- 
creased the  yiold. 
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Methods  of  seeding. — The  results  from  drilling  seed  at  depths  of  from 
1 to  4 inches  as  compared  with  those  from  sowing  broadcast  were  very 
favorable  to  drilling  in  1892.  The  ground  was  very  dry  at  time  of  plant- 
ing. The  average  results  for  four  seasons  also  favor  drilling.  Gross- 
drilling this  season  has  given  better  results  than  drilling  one  way.  The 
roller  following  after  each  hoe  of  the  drill  has  not  added  materially  to 
the  yield  of  grain.  A mixture  of  the  seed  of  2 varieties  has  not  in- 
creased the  yield  in  1891  or  1892. 

Ordinary  barnyard  manure  was  compared  with  the  same  saturated 
with  cow  urine  from  a tank  in  the  stable.  The  liquid  manure  increased 
the  yield  of  straw,  but  somewhat  at  the  expense  of  the  grain  yield. 

Wheat  grown  after  melilotus. — Poole  wheat  was  sown  in  the  fall  of 
1891  on  a piece  of  very  poor  clay  land  on  which  Melilotus  alba  had  been 
grown  since  July,  1888.  The  same  variety  was  also  sown  on  adjoining 
land  which  had  been  in  corn,  oats,  and  wheat  in  previous  years.  The 
yield  on  the  former  plat  was  26.9  bushels  per  acre,  and  on  the  latter 
plat  18.6  bushels. 

Shrinkage  in  the  granary.— 1$ otes  and  tabulated  data  for  an  experi- 
ment in  which  samples  of  some  20  varieties  of  wheat  were  put  in  small 
wooden  boxes  and  buried  in  a bin  of  wheat,  where  they  remained  about 
a year.  “They  were  then  left  in  one  corner  of  the  bin  without  any 
covering  until  August  5,  1892,  when  it  was  found  that  6 out  of  the  20 
varieties  had  been  injured  by  insects,  so  that  only  14  of  them  were  in 
condition  to  be  weighed.”  Four  sides  of  the  boxes  “were  made  of  half 
inch  pine  boards  thoroughly  seasoned,  the  bottom  was  of  window-screen 
wire,  and  the  top  of  glass.”  It  was  found  that  the  amount  of  shrink- 
age varied  considerably  with  the  different  varieties,  ranging  from  0 to 
4.94  and  averaging  2.32  per  cent.  Another  experiment  in  which  bushel 
samples  of  wheat  were  kept  in  bags  in  a bin  from  January  to  July  in  a 
wet  season  (1892),  is  briefly  reported.  In  this  case  the  samples  “ aggre- 
gated a few  pounds  more  in  July  than  in  January.” 

Degeneration  of  varieties. — Notes  and  tabulated  data  for  the  first  of  a 
series  of  experiments  in  which  the  yields  of  ordinary  and  selected  seed 
of  different  varieties  are  to  be  compared.  The  different  grades  of  the  3 
varieties  tested  in  1892  showed  only  slight  variations  in  yield,  but  the 
weight  per  measured  bushel  distinctly  favored  the  first-grade  seed. 

In  this  connection  attention  is  called  to  the  fact  that  we  have  2 varieties  at  this 
station,  the  Velvet  Chaff  (Pen quite)  and  Silver  Chaff  (smooth),  that  have  "been 
grown  upon  this  farm  continuously,  without  change  of  seed,  for  twelve  years.  The 
Velvet  Chaff  has  given  an  average  yield,  in  periods  of  three  years  each,  as  follows: 
The  first  period  25.8  bushels,  the  second  37  bushels,  the  third  35.1  bushels,  and  the 
fourth  or  last  period  29.4  bushels  per  acre.  The  Silver  Chaff  for  the  same  periods 
has  given  the  following  yield : The  first  period  an  average  of  29.1  bushels,  the  second 
41.3  bushels,  the  third  33  bushels,  and  the  last  period  28.35  bushels  per  acre.  * * * 

The  Democrat,  a white,  smooth  variety,  raised  nine  years,  follows  the  same  gen- 
eral tendency — high  the  first  three  years,  lower  the  second,  and  higher  again  the 
last  three  years.  German  Emperor,  grown  six  years  in  succession  without  change 


FIELD  CROPS. 


345 


of  seed,  has  averaged  as  high  the  last  three  years  as  it  did  the  first  three.  Red  Bra- 
zilian and  Witter,  each  grown  six  years,  show  a considerably  lower  average  yield  for 
the  last  three  years  than  for  the  first  three,  the  average  per  acre  during  the  last 
three  years  being  4 bushels  less  in  each  case. 

Test  of  varieties. — Tabulated  data  for  75  varieties  tested  in  1892  and 
average  yield  of  grain  and  straw  for  five  years  in  ease  the  variety  lias 
been  tested  so  long  a time.  The  percentage  of  protein  in  the  grain  of 
each  variety  is  also  given,  as  determined  by  the  station  chemist.  The 
following  varieties  gave  the  largest  yields  this  year:  Yalley  (Reliable), 
Diehl- Mediterranean  (Golden  Gross),  American  Bronze,  Tuscan  Island, 
Fultz  (Rocky  Mountain),  Gypsy,  Early  Red  Clawson,  Jones  Winter 
Fife,  Jones  Square  Head,  Rudy,  and  Hindostan.  The  percentages  of 
protein  range  from  10.63  to  16.66.  The  following  table  gives  the  com- 
parative yield  of  16  of  the  most  reliable  varieties  grown  at  the  station 
during  eight  years : 

Comparative  yield  of  varieties  of  wheat  for  eight  years. 


[Bushels  per  acre.] 


Variety. 

1884. 

1888. 

1887. 

i 1888. 

1889. 

1890. 

1891. 

1892. 

Aver- 

age. 

Valley 

38.1 

45.8 

34.9 

33.6 

44.5 

36.1 

39.5 

32.2 

38.1 

Bed  Fultz 

38.2 

54.0 

35.2 

30.9 

37.3 

32.5 

32.4 

27.0 

35.9 

Egyptian 

30.6 

41.7 

28.0 

32.2 

46.1 

34.0 

37.2 

31.  3 

35.1 

Diehl-Mediterranean 

39.2 

42.7 

26.9 

34.1 

42.0 

27.5 

37.6 

29.6 

34.9 

Rigger 

36.6 

51.0 

24.6 

32.0 

40.6 

31.7 

31.6 

30.0 

34.7 

Boyal  Australian 

40.2 

49.6 

38.8 

18.1 

45.6 

32.6 

24.5 

27.5 

34.6 

Poole 

32.6 

61  2 

25.5 

17.5 

43.6 

29.6 

35.9 

30.0 

34.4 

Tasmanian  Bed 

49.6 

1 45.6 

22.1 

25.0 

37.1 

29.3 

33.1 

29.6 

33.9 

Penquite  Velvet  Chaff 

33.3 

| 42.9 

37.4 

26.6 

41.3 

35.2 

27.9 

25.4 

33.7 

Silver  Chaff  (smooth) 

39.7 

1 45.2 

30.0 

31.4 

37.8 

29.5 

30.1 

25.4 

33.6 

Democrat 

35.9 

40.4 

24.5 

25.0 

45.3 

30.4 

38.1 

29.5 

33.6 

Martin  Amber 

45.2 

36.7 

21.4 

28.2 

47.8 

29.1 

28.8 

25.1 

32.8 

Fultz  

36.  7 

38.4 

23.1 

30. 1 

! 34.2 

35.6 

30.  4 

32.6 

Theiss 

29.4 

46.2 

29.5 

36.8 

37.8 

25.4 

30.5 

23.3 

32.3 

Landreth  - - 

31.  6 

39  9 

32.  0 

25.  6 

41. 1 

25.  3 

23.  7 

31.  3 

Mediterranean 

31.0 

38.7 

22.3 

28.2 

36.8 

29.3 

34.5 

28.3 

3l!l 

Mean 

37.2 

45.0 

28.9 

28.0 

40.9 

31.9 

32.7 

28.0 

33.9 

Diseases. — Stinking  smut  was  present  in  almost  every  variety  of  wheat  grown,  but 
not  sufficient  in  any  one  to  do  material  injury  to  the  crop  of  this  year. 

Loose  smut  damaged  the  Hicks  (and  its  synonym,  Hickman)  wheat  at  least  8 per 
cent ; other  varieties  very  little. 

The  scab  damaged  later  varieties  of  wheat  most,  and  did  greater  injury  to  the 
earlier-ripening  wheats  where  the  ground  was  poorly  prepared  or  imperfectly  drained, 
causing  them  to  ripen  later  than  they  would  under  favorable  conditions. 

Tests  of  varieties  of  wheat,  D.  O.  Bourse  ( Virginia  Sta.  Bul0  No. 
19,  August , 1892 , pp.  79-84). — Notes  and  tabulated  data  for  20  varieties 
tested  at  the  station  during  two  years.  The  two  French  varieties,  De 
Rieta  and  Richelle  de  Naples,  have  not  been  successfully  grown.  The 
author  hopes,  however,  to  bring  about  different  results  by  selection  of 
individual  plants.  The  following  is  a summary  for  the  10  most  produc- 
tive varieties : 
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Wheat,  test  of  varieties. 


1891. 

1892. 

Variety. 

Grain. 

Grain. 

Straw 

and 

chaff. 

Average 

grain. 

Bearded 
or  smooth. 

Color. 

Season. 

Berry. 

Tuscan  Island. . 

Bush. 

22 

Lbs. 

40 

Bush. 
I 30 

Lbs. 

Lbs . 
2,  320 

Bush. 

26 

Lbs. 

20 

Bearded  .. 

Red 

Medium. 

Long 

Fulcaster 

23 

30 

1 ■ 28 

34 

2,  638 

26 

2 

do 

...  do 

do 

Short 

Tasmanian  Red . 

24 

40 

j 26 

14 

2,  335 

25 

27 

do 

.. .do  ... 

do  ... 

Long 

Fultz 

23 

20 

27 

23 

2,  447 
4,  242 

25 

22 

Smooth 

Amber . 

do 

Short 

Poole 

21 

3 

29 

7 

25 

5 

do 

do 

Do. 

Democrat  . . . . 

| 20 

10 

29 

8 

2,975 
2,  468 

24 

39 

Bearded  . . 

White  . 

do 

Do. 

Wyandotte  Red. 
Valley 

! 21 

10 

! 27 

32 

24 

21 

Smooth  . . . 

Red 

Early  ... 

Do. 

23 

20 

| 24 

40 

1,  693 

24 

Bearded  .. 

Amber. 

Medium . 

Do. 

Seneca  Chief . . . 

1 18 

20 

26 

53 

2,662 

22 

37 

do 

. . .do 

do  ... 

Do. 

Lancaster 

i 16 

10 

j 28 

7 

2,  931 

22 

9 

....do  

Red.... 

do  ... 

Long 

Experiments  with  field  crops  (Colorado  Sta.  Report  for  1891,  pp. 
8-16 , 101-121). — Brief  accounts  of  experiments  with  sugar  beets,  bar- 
ley, oats,  buckwheat,  millet,  wheat,  rye,  corn,  sorghum,  beets,  turnips, 
flax,  grasses,  potatoes,  and  broom  corn  at  the  station  and  at  the  Arkansas 
Valley  and  Divide  Substations. 

Experiments  in  rotation  of  crops,  D.  N.  Barrow  (Louisiana  Stas. 
Bui.  No.  17,  2d  ser .,  p.  497). — Notes  and  tabulated  data  on  an  experi- 
ment at  the  State  Station  in  which  cotton,  corn,  and  oats  and  peas  have 
been  grown  in  rotation  on  fertilized  and  unfertilized  plats  during  four 
years.  Differences  in  the  location  and  soil  of  the  different  plats  ren- 
dered the  results  unsatisfactory. 


HORTICULTURE. 

A.  C.  Tjrub,  Editor. 

Analyses  of  oranges,  J.  M.  Pickell  and  J.  J.  Earle  (Florida 
Sta.  Bui.  No.  17,  1892 , pp.  3-11). — This  is  a preliminary  report  on  inves- 
tigations planned  to  cover  the  following  points : Chemical  composition 
of  the  orange  as  a whole,  with  reference  particularly  to  quantity  of 
fertilizers  extracted  from  the  soil;  composition  of  separate  parts  (peel, 
seed,  pulp,  and  juice);  percentage  of  peel,  seed,  pulp,  and  juice;  per- 
centage of  sugar  and  acid  in  juice;  and  average  weight,  specific  gravity, 
and  keeping  quality  of  each  variety. 

The  exhaustion  of  the  soil  by  oranges  is  discussed,  and  tables  show 
the  chemical  composition,  weight,  and  specific  gravity  of  some  of 
the  leading  varieties  grown  in  Florida.  The  more  important  data  are 
given  in  the  following  tables : 
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Physical  analyses  of  oranges  of  different  varieties. 


Majorica 

Jaffa 

Navels 

Maltese  Blood 

Imperial  Malta 

Double  Imperial 

Indian  Elver 

Foundling  (Indian  Eiver) 

Bitter  Sweet 

Sour 

Columbia  County .... 

Tangerines 

Mandarins 

Sprack 

Select 

Average 


Weight 
of  one 
orange. 


Grams. 
209. 09 
212. 12 
217. 11 

187.  27 
191.  00 

188.  92 
215. 41 
197.  23 
194.  28 
218.  67 
212.  46 
128.  81 
150.  07 
172. 00 

73.46 


184.  51 


PeeL 


Per  cent. 
22. 24 

23.  49 
25.  65 
23.92 
17. 30 

24.  23 
18. 10 
18.  49 
41.36 
41.73 
29. 16 
23.00 
24.  45 
18.  85 
15.  37 


24.49 


Seed. 


Per  cent. 
1. 11 
0.  76 
0.  77 
0. 95 
1.24 
0. 43 
2.  35 
2,75 
3.54 
6.30 

2.  71 
1.77 

3.  62 
2.  89 
0. 17 


2,  09 


Pulp  and. 
juice. 


Per  cent. 
76.  65 
76.  74 
73.  58 
75.13 
81.45 
75. 34 
79.  54 
78.75 
55. 10 
51.  96 
68.12 
75.  22 
71. 93 
78.  74 
84.  37 


73.30 


Chemical  analyses  of  oranges  of  different  varieties. 


j Moisture. 

Nitrogen. 

Organic 

matter.* 

Silica. 

Sulph  uric 
acid.  ' 

Phosphoric 

acid. 

Ferric  oxide. 

Lime. 

Magnesia. 

Potash. 

Soda. 

Chlorine. 

P.  ct. 

P.  ct. 

P.ct. 

P.  ct. 

P.  ct. 

P.  ct. 

P.  ct. 

P.ct. 

P.  ct. 

P.  ct. 

P.  ct. 

P.  ct. 

Jaffa 

87.  46 

0. 081 

11.  54 

0.  018 

0.  051 

0. 078 

0. 003 

0. 164 

0.046 

0.  504 

0.  043 

0.  009 

Navels 

87. 05 

0.  085 

11.70 

0.  024 

0.  054 

0.  094 

0.  005 

0.  277 

0.  040 

0.  590 

0.  046 

0.012 

Intcilb6S6  Blooa 

86.  90 

0. 100 

11.  84 

0.  008 

0.  056 

0.  095 

0.  004 

0.  226 

0. 048 

0.  659 

0.  047 

0.  013 

Imperial  Malta 

86.  63 

0. 109 

12.  02 

0.  001 

0.  065 

0. 116 

0.  012 

0.  228 

0.  059 

0.  680 

0.  056 

0.  015 

Double  Imperial 

88.  62 

0.  083 

10.  25 

0.  001 

0.  056 

0.  088 

0.  Oil 

0.243 

0.  041 

0.  571 

0.  028 

0.  008 

Indian  Eiver 

88.20 

0. 112 

11.00 

0.  004 

0.  024 

0.  058 

0.  004 

0.  219 

0.  036 

0.  296 

0.  022 

0.  010 

Foundling  (Indian  Eiver) 

87.  06 

0.  097 

11.69 

0.  022 

0. 039 

0.  097 

0.  002 

0.  362 

0.  060 

0.  499 

0.  047 

0.  018 

Bitter  Sweet 

87.  72 

0. 173 

11. 12 

0.  008 

0.  048 

0.  080 

0.  006 

0.237 

0.  054 

0.493 

0.  042 

0.007 

Sour 

86.  82 

0.  203 

12. 25 

0. 006 

0.  023 

0. 056 

0.  004 

0.  236 

0.  035 

0.  284 

0. 026 

0.004 

Columbia  County 

86.  82 

0. 176 

12.12 

0. 010 

0.  035 

0.  082 

0. 008 

0. 142 

0.  056  . 

.0. 486 

0.  044 

0.  016 

Tangerines 

89.47 

0. 161 

9.  70 

0.008 

0.  046 

0.  051 

0.  009 

0.  096 

0.  042 

0.  380 

0.  037 

0.  Oil 

Mandarins 

89.  80 

0.111 

9.  59 

0.  008 

0.  026 

0. 048 

0.004 

0.064 

0.  021 

0. 289 

0. 023 

0.  008 

Sprackt \ 

Select! ) 

89.  63 

0. 136 

9.  64 

0.  008 

0.  036 

0. 049 

0.  006 

0.  080 

0. 031 

0.334 

0. 030 

0.  009 

Average 

87.  71 

0. 124 

11.24 

0. 010 

0. 042 

0.  077 

0.006 

0.  207 

0.  045 

0.  479 

0. 039 

0.  Oil 

* Exclusive  of  nitrogen.  t Mandarin.  J Tangerine. 


Fertilizing  ingredients  in  1,000  oranges. 


Silica. 

Sulphuric 

acid. 

Phosphoric 

acid. 

Ferric  oxide. 

Lime. 

Magnesia. 

Potash. 

Soda. 

Chlorine. 

Nitrogen. 

Jaffa 

Navels 

Maltese  Blood 

Imperial  Malta  . . - 
Double  Imperial . . 

Indian  Eiver 

Foundling  (Indian 

Eiver) 

Bitter  Sweet 

Sour 

Columbia  County. 

Tangerines 

Mandarins 

Sprack* ) 

Select  t 5 

Average 

Ounces. 
1.50 
1.55 
0.  67 
0. 07 
0.  05 
0.31 

1. 41 
0.  55 
0.  47 
0.76 
0.37 
0.43 
0.  40° 

Ounces. 
3.  80 
3.  90 

3.  70 

4.  30 

3. 10 
1.  80 

2.  70 

3.  30 
1.80 
2.  60 

2. 10 
1.30 

1.70 

Ounces. 
6. 10 

7. 10 

6.  30 

7.  80 

5.  90 
4.40 

6.  70 
5.  50 
4.  30 

6. 10 
2.  30 
2.  50 

2.  40 

Ounces. 
0.23 
0.39 
0.  28 
0.  67 
0.  74 
0.  31 

0. 14 
0.  41 
0.31 
0.01 
0.  46 
0.21 
0.  33 

Ounces. 
12.  00 
21.  70 

14.  90 

15.  30 

16.  20 
16.  60 

25.  20 
16.  20 
18.  20 
10.  60 

4.40 

3.40 

3.90 

Ounces. 
3.  78 
3. 10 

3.  34 
4. 09 

2.  70 
3.07 

4.  23 
3. 46 

3.  04 

4.  54 
1.84 
1.  07 

1.45 

Ounces. 
37. 00 
46.  50 
43. 50 
45.  80 
38. 10 
22.  50 

34.  70 
33.  80 
38.  00 
36.40 
17.  20 
15. 30 

16.  25 

Ounces. 

3. 03 
3.  87 
3.  34 
4. 09 
2.  02 
1.53 

3.  52 
2.  77 

3.04 
3.03 
1.  84 
1. 07 

1.  45 

Ounces. 
0.  75 
0.77 
0.  67 
1. 02 
0.  54 

0.  77 

1.  41 
0. 48 

0.  31 

1.  51 
0.  46 
0. 43 

0.44 

Ounces. 
6. 10 
6. 20 
6.  60 
7.30 
5.  50 
8.  50 

6. 70 
11.  80 
15.  60 
13.  20 
7.30 

5.  80 

6.  55 

0.  68 

2.  86 

5. 42 

0.  39 

14.  56 

3. 19 

34. 07 

2. 76 

0.  76 

8.  38 

* Mandarin.  t Tangerine. 
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Different  oranges  of  the  same  species  often  differ  very  considerably  in  composition. 
For  example,  the  ash  of  the  Navel  as  grown  and  analyzed  in  California  shows  47.5  to 
55.3  per  cent  potash,  16.4  to  26.4  per  cent  lime,  9.8  to  14.2  per  cent  phosphoric  acid,  and 
4.2  to  7.9  per  cent  sulphuric  acid.  This  difference  is  due  to  a great  extent  no  doubt 
to  difference  in  soil,  fertilization,  climate,  etc.  But  it  is  a question  if  oranges  from 
different  parts  of  the  same  tree  might  not  differ  in  composition.  It  is  also  a question 
whether  or  not  different  species,  if  grown  under  uniform  conditions  of  soil,  fertiliza- 
tion, climate,  etc.,  would  exhibit  characteristic  differences  in  the  proportions  of  ash 
constituents.  Our  analyses  of  the  ashes  give  sulphuric  acid  3.3  to  6.8  per  cent,  aver- 
age 4.86  per  cent;  phosphoric  acid  7.5  to  9.8  per  cent,  average  8.6  per  cent;  lime  13 
to  32  per  cent,  average  22.77  per  cent;  potash  42  to  59  per  cent,  average  52  per  cent; 
magnesia  3.5  to  6.4  per  cent,  average  5 per  cent;  soda  2.8  to  5.5  per  cent,  average  4.26 
per  cent.  * . * * 

Taking  average  analyses  as  a basis,  a fertilizer  which  is  to  restore  to  the  soil  the 
plant  food  removed  by  the  orange  should  be  composed  as  follows : 

Florida.  California. 


Phosphoric  acid,  parts  by  weight 1.0  1.0 

Nitrogen,  parts  by  weight 1.  6 3. 4 

Potash,  parts  by  weight 6. 0 4.  0 


A fertilizer  which  would  return  to  the  soil  the  constituents  extracted  by  the  orange 
should  contain  about  2.7  per  cent  phosphoric  acid,  4 per  cent  nitrogen,  and  16  per 
cent  potash. 

Determinations  of  the  specific  gravity  of  oranges  when  freshly  pulled 
and  after  being  kept  different  lengths  of  time  showed  that  the  specific 
gravity  of  a freshly  pulled  orange  is  usually  less  than  unity,  but  as 
drying  out  goes  on  it  generally  increases  for  a while,  until  it  exceeds 
unity,  then  decreases. 

On  the  comparative  merits  of  steam  and  hot  water  for  green- 
house heating,  F.  W.  Card  (j Yew  York  Cornell  Sta.  Bui.  No.  41 , Aug ., 
1892 , pip.  107-130,  figs.  2). — This  article,  with  an  introduction  by  L.  H. 
Bailey,  contains  a detailed  account  and  tabulated  data  of  an  experi- 
ment conducted  during  January  and  February,  1892,  in  two  series  of 
forcing  houses  at  the  station,  one  series  being  heated  with  steam  and 
the  other  with  hot  water. 

The  various  character  of  these  houses  necessitates  many  elbows  and  fittings  in  the 
piping  and  the  fall  is  slight.  These  are  conditions  to  which  water  is  not  adapted, 
but  as  these  are  the  conditions  which  are  usually  present  in  commercial  establish- 
ments, our  results  must  have  an  intensely  practical  bearing.  Steam  overcomes  diffi- 
culties much  more  readily  than  hot  water.  Our  hot-water  system  is  put  in  after  the 
most  approved  fashion,  and  the  following  tests  concern  the  actual  merits  of  the  two 
systems  under  practical  conditions.  In  perfectly  straight  and  simple  runs  the 
results  might  be  very  different. 

The  points  considered  were,  the  temperature  of  the  pipes,  radiation 
of  heat  from  the  pipes,  distribution  of  heat  in  the  pipes,  coal  consump- 
tion, and  the  influence  of  pressure  upon  the  temperature  of  steam  pipes. 
The  plan  of  the  forcing  houses  and  of  the  systems  of  heating  employed 
is  described  and  illustrated.  Brief  accounts  of  experiments  elsewhere 
are  given,  with  references  to  the  literature  of  this  subject.  Experiments 
in  this  line  were  reported  in  Bulletins  Nos.  4,  6,  and  8 of  the  Massa- 
chusetts Hatch  Station,  and  in  Bulletin  No.  63  of  the  Michigan  Station 
(E.  S.  B.,  vol.  I,  pp.  82,  225 $ II,  pp.  104,  236). 
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The  results  of  the  experiment,  which,  the  author  is  careful  to  state, 
are  to  be  considered  with  reference  to  the  conditions  of  the  test,  are 
given  in  the  bulletin  in  the  following  paragraphs : 

(1)  The  temperatures  of  steam  pipes  averaged  higher  than  those  of  hot-water  pipes 
throughout  the  entire  circuit  for  the  entire  period  of  test. 

(2)  The  higher  the  inside  temperature  in  steam  pipes  the  less  is  the  proportionate 
warming  power  of  the  pipes  at  a given  point.  The  heat  is  distributed  over  a greater 
length  of  pipe,  and  as  steam  is  ordinarily  carried  at  a higher  temperature  than  hot 
water,  it  has  a distinct  advantage  for  heating  long  runs. 

(3)  When  no  pressure  is  indicated  by  the  steam  gauge,  the  difference  between  the 
temperature  of  the  riser  and  the  return  is  greater  with  steam  than  with  hot  water. 

(4)  Under  pressure,  the  difference  is  less  with  steam  than  with  hot  water. 

(5)  There  is  less  loss  of  heat  in  the  steam  risers  than  in  the  hot-water  risers,  and 
this  means  that  more  heat,  in  the  steam  system,  is  carried  to  the  farther  end  of  the 
house  and  more  is  spent  in  the  returns  as  bottom  heat. 

(6)  This  relation  is  more  uniform  in  the  steam  risers  than  in  the  hot-water  risers, 
giving  much  more  even  results  with  steam  than  with  hot  water. 

(7)  When  the  fires  are  operative  the  fluctuation  in  the  temperature  of  the  risers  at 
any  given  point  is  much  greater  with  hot  water  than  with  steam. 

(8)  An  increase  in  steam  pressure  raises  the  temperature  of  the  entire  circuit,  but 
the  temperature  does  not  rise  uniformly  with  the  pressure. 

(9)  The  first  application  of  the  pressure  increases  the  temperature  of  the  returns 
much  more  than  that  of  the  risers. 

(10)  Steam  is  better  than  hot  water  for  long  and  crooked  circuits. 

(11)  Pressure  is  of  great  utility  in  increasing  the  rapidity  of  circulation  of  steam 
and  in  forcing  it  through  long  circuits  and  over  obstacles. 

(12)  Unfavorable  conditions  can  be  more  readily  overcome  with  steam  than  with 
hot  water. 

(13)  Hot  water  consumed  more  coal  than  steam,  and  was  at  the  same  timeless 
efficient.  This  result  would  probably  be  modified  in  a shorter  and  straighter  circuit 
with  greater  fall. 

(14)  Under  the  conditions  here  present  steam  is  more  economical  than  hot  water 
and  more  satisfactory  in  every  way,  and  this  result  is  not  modified  to  any  extent  by 
the  style  of  heaters  used. 

Second  report  on  electro-horticulture,  L.  H.  Bailey  (New  York 
Cornell  Sta.  Bui.  No.  42 , Sept.,  1892,  pp.  133-14  6,  Jigs.  4). 

Synopsis. — A report  on  work  in  continuation  of  that  recorded  in  Bulletin  No.  30  of 
the  station  (E.  S.  R.,  vol.  in,  p.  232).  In  the  experiments  reported  in  this  article 
an  arc  light  with  a clear  glass  globe  was  hung  above  the  greenhouse.  Lettuce 
was  greatly  benefited  by  the  light ; radishes,  beets,  and  spinach  were  somewhat 
benefited;  cauliflowers  tended  to  grow  taller,  and  make  fewer  and  smaller 
heads;  violets  and  daisies  bloomed  earlier;  with  endives  the  results  were 
negative.  The  electric  light  did  not  appear  to  determine  or  modify  the  periods  of 
growth  of  lettuce. 

In  the  experiments  reported  in  this  bulletin  an  electric  street  lamp 
was  suspended  outside  in  the  valley  between  the  parallel  greenhouses. 

The  lamp  was  hung  in  front  of  a large  blackened  sheet-iron  screen,  which,  in  con- 
nection with  the  partition  in  the  house  and  a series  of  curtains,  completely  excluded 
the  light  from  the  compartment  behind  the  lamp.  By  moving  the  screen  to  the 
other  side  of  the  lamp  and  rearranging  the  curtains,  we  were  able  to  throw  all  the 
light  into  the  other  compartment;  this  change  was  made  during  the  experiment. 
The  lamp  is  the  same  pattern  as  that  used  the  previous  winter — a 10  ampere  45-volt 
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2,000  nominal  candle  power  Westinghouse  alternating  current  lamp.  The  lamp  was 
attached  to  an  ordinary  street-lighting  system,  and  it  seldom  burned  after  11 
o’clock,  while  it  often  ran  hut  an  hour  or  two,  and  on  moonlight  nights  not  at  all. 
The  lighted  house  was  exposed  to  sunlight  during  the  day,  and  in  addition  received 
this  small  and  varying  amount  of  electric  light.  The  other,  or  so-called  dark  house, 
was  lighted  by  sun  during  the  day  and  received  no  light  at  night.  The  lamp  carried 
a clear  glass  globe,  so  that  the  light  passed  through  two  planes  of  glass,  in  the  globe 
and  the  roof,  before  reaching  the  plants. 

The  house  used  in  the  experiments  reported  in  detail  was  the  one  in 
which  the  experiments  of  the  previous  year  were  conducted.  In  the 
other  house  tomatoes,  cucumbers,  and  beans  were  grown,  but  no  influ- 
ence of  the  electric  light  on  these  plants  was  observed,  and  therefore 
no  details  of  the  experiments  are  given. 

Notes  and  tabulated  data  are  given  for  experiments  with  lettuce, 
endives,  radishes,  beets,  spinach,  cauliflowers,  violets,  and  daisies. 
The  electric  light  was  started  October  15,  1891. 

Lettuce. — On  October  15,  plants  of  the  Boston  Market  variety,  four 
weeks  old,  were  transplanted  to  the  bench  nearest  the  light.  Very  soon 
the  plants  in  the  light  compartment,  especially  those  nearest  the  light, 
began  to  improve,  and  at  the  end  of  the  first  week  were  perceptibly 
ahead  of  those  in  the  dark  compartment.  “The  plants,  even  to  the 
farthest  extremity  of  the  light  compartment,  gained  steadily  throughout 
the  experiment,  and  they  were  ready  for  market  from  a week  to  ten 
days  earlier  than  in  the  dark  house.  In  quality  and  all  other  charac- 
ters this  lettuce  was  indistinguishable  from  that  grown  under  normal 
conditions.” 

Seedlings  of  the  Landreth  Forcing  variety  on  a bench  farther  from 
the  light  were  stunted  for  the  first  week  or  ten  days  of  their  growth, 
and  though  they  afterwards  recuperated  rapidly  were  never  superior 
to  their  companions  in  the  dark  compartment. 

Lettuce  was  also  trausplanted  into  the  highest  bench,  in  order  to  determine  how 
far  the  influence  of  the  light  extends.  The  extremity  of  the  light  compartment  was 
40  feet  distant  from  the  lamp  and  the  roof  was  so  low  that  much  of  the  light  was 
reflected ; yet  at  this  distance,  where  there  was  only  diffused  light,  the  plants  at  a 
month  after  the  light  started  were  much  better  than  in  the  dark  house. 

The  experiment  was  repeated  with  second  and  third  crops  of  lettuce  with  similar 
results,  and  with  several  varieties.  February  9,  Simpson  lettuce  was  transplanted 
upon  the  lowest  bench  and  the  customary  increase  under  the  light  took  place. 
March  22,  when  the  lettuce  was  nearly  large  enough  for  market,  the  light  was  trans- 
ferred to  house  B,  and  thereafter  the  poorer  plants  received  the  light.  These  poorer 
plants  soon  showed  the  effect  of  the  new  conditions  and  the  time  between  the* 
maturity  of  the  two  crops  was  considerably  lessened. 

Perhaps  the  best  illustration  which  we  found  of  the  influence  of  the  light  upon 
lettuce  was  afforded  by  a crop  upon  the  highest  bench,  into  which  radishes  were' 
also  planted.  The  interception  of  the  light  by  the  radish  leaves  had  a most  marked 
effect  upon  the  lettuce  plants  which  stood  behind  them,  the  adjacent  plants  which 
chanced  to  be  exposed  to  the  full  light  being  much  larger.  The  bench,  therefore, 
presented  a very  uneven  appearance  when  the  radishes  were  removed,  and  the 
shadows  from  the  radish  leaves  could  be  traced  in  the  lettuce.  Similar  results  w«re 
observed  where  the  dense  shade  of  a rafter  lay  across  the  plants. 
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Endives. — Plants  five  weeks  old,  transplanted  November  11,  grew 
very  much  alike  in  the  two  compartments. 

Radishes.— Tabulated  data  are  given  for  tbe  yield  of  radishes  (entire 
plant,  tops,  and  tubers)  of  12  varieties  grown  on  three  different  benches 
between  young  lettuce  plants. 

The  plants  in  the  light  house  were  ahead  in  eyery  feature.  It  will  also  he  noticed 
that  the  proportion  of  tops  to  the  entire  plant  is  greater  in  the  light  than  in 
the  dark  house,  the  difference  being  that  between  55  and  49  per  cent.  All  these 
results  are  interesting  when  compared  with  onr  former  experience,  for  they  show 
how  much  the  simple  interposition  of  plain  glass  may  modify  the  influence  of  the 
light.  In  1890,  under  the  naked  light  radishes  were  uniformly  injured,  the  loss 
ranging  from  45  to  65  per  cent ; the  same  year,  under  a light  protected  by  an  opal 
globe  the  injury  was  still  apparent ; the  loss  in  tubers  was  only  from  1 to  5 per 
cent  of  the  crop,  but  at  the  same  time  the  weight  of  leaves  was  increased;  now  this 
year,  under  light  strained  through  a globe  and  a glass  roof  there  was  an  increase  in 
both  tubers  and  tops.  In  no  case,  however,  have  radishes  been  sufficiently  benefited 
to  pay  the  cost  of  the  light;  but  our  results  seem  to  show  that  a well-protected 
light  is  some  assistance  to  them. 

Beets. — Plants  from  seed  of  the  Early  Egyptian  variety  sown  in  the 
greenhouse  October  15  grew  more  vigorously  in  the  light  compartment. 

Five  months  after  sowing  the  beets  were  removed,  when  it  was  found  that  57  per 
cent  of  the  plants  in  the  light  house  gave  marketable  tubers  against  only  33  per  cent 
of  those  in  the  dark  house;  and  the  total  average  weight  of  the  plants  in  the  light 
house  was  about  half  an  ounce  greater  than  in  the  dark  house.  It  must  be  said, 
however,  that  the  test  with  beets  was  hardly  a fair  one  from  the  fact  that  the  plants 
in  the  dark  house  received  more  bottom  heat  than  the  others,  but  as  the  results  cor- 
roborate those  obtained  from  radishes  the  figures  may  possess  value. 

Spinach. — Plants  of  the  Round  Dutch  variety  transplanted  into  both 
compartments  October  15  grew  more  rapidly  in  the  light  compartment 
throughout  the  experiment. 

Cauliflowers. — January  8,  a dozen  plants  4 inches  high  were  planted 
in  6-inch  pots  in  each  of  the  compartments.  “ The  plants  in  the  light 
house  were  10  feet  from  the  lamp  and  almost  under  it.”  The  plants  in 
the  dark  compartment  made  a more  stocky  growth  and  formed  heads 
earlier.  When  the  plants  were  cut,  February  29,  the  heads  from  the 
dark  house  had  a greater  average  size  and  weight. 

Violets. — Strong  plants  of  the  Marie  Louise  variety  were  set  in  the 
light  compartment  a few  days  before  the  light  started.  Each  night  half 
of  the  bed  was  covered  with  a black  enamel  cloth  box.  Three  weeks 
after  the  light  started  the  exposed  plants  began  to  bloom,  and  contin- 
ued to  do  so  for  two  weeks  before  a flower  appeared  on  the  darkened 
plants.  At  this  point  the  appearance  of  blight  terminated  the  experi- 
ment. 

Daisies. — u Fifty  strong  plants  of  the  low  daisy  ( Beilis  perennis ) were 
divided  between  the  two  houses.  Those  in  the  light  compartment  were 
from  15  to  18  feet  from  the  lamp,  in  rather  weak  light.  The  first  bloom 
appeared  just  four  weeks  after  the  starting  of  the  light,  and  it  was  in 
the  light  house.  For  a month  or  six  weeks  thereafter  the  lighted 
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plants  bloomed  more  profusely,  but  at  that  time  the  dark-house  plants 
began  to  surpass  the  others  both  in  number  and  size  of  flowers  and 
vigor  of  plants.” 

Period  of  plant  growth. — Tabulated  auxanometer  measurements  are 
given  showing  the  growth  of  a single  lettuce  leaf  during  four  consecu- 
tive days  (April  1-4)  in  each  compartment. 

The  figures  plainly  show  (1)  that  the  electric  light  did  not  determine  the  perio- 
dicity of  growth,  (2)  that  increase  under  the  light  occurred  only  during  the  first 
days,  and  (3)  that  growth  in  both  houses  took  place  in  daylight  as  well  as  in  dark- 
ness. The  conclu  sions  suggested  by  this  short  record  I believe  to  be  generally  true 
of  lettuce  when  grown  under  the  conditions  here  present. 

Strawberries  (New  York  /State  Sta.  Bui.  No.  44,  n.  ser .,  Aug.,  1892, 
pp.  139-147). — Brief  descriptive  notes  on  23  of  the  newer  varieties  of 
strawberries  tested  at  the  station,  tabulated  data  for  103  varieties,  and 
a list  of  62  varieties  planted  in  the  spring  of  1892.  The  20  most  produc- 
tive varieties  in  the  order  named  are,  Beder  Wood,  Greenville,  Burts, 
Enhance,  New  Dominion,  Sov  de  Bossuet,  Lyons  Seedling,  Farnsworth, 
Middlefield,  Wayfield,  Hurlburt,  Hampden,  Eureka,  Phillip  Seedling, 
Daisy,  Haverland,  Crescent,  Governor  Hoard,  Great  Pacific,  and  Yiola. 

Plums  and  peaches,  D.  N.  Barrow  ( Louisiana  Stas.  Bui.  No.  17, 
2d  ser.,  pp.  498,  499). — Brief  notes  on  5 varieties  of  plums  and  10  of 
peaches  in  an  orchard  at  the  Louisiana  State  Station. 

Experiments  with  vegetables  and  fruits  ( Colorado  Sta.  Peport  for 
1891 , pp.  17-20 , 104-111 , 117-119). — Brief  accounts  of  experiments  with 
varieties  of  peas,  beans,  watermelons,  cantaloupes,  squashes,  pump- 
kins, turnips,  beets,  cabbages,  cauliflowers,  tomatoes,  celery,  sweet 
potatoes,  and  radishes  at  the  station  and  at  the  Arkansas  Valley  and 
Divide  Substations.  There  is  also  brief  mention  of  tests  of  orchard 
and  small  fruits  and  grapes. 


DISEASES  OF  PLANTS. 

Walter  H.  Evans,  Editor. 

Smut  in  oats  and  wheat,  P.  M.  Harwood  (Michigan  Sta.  Bui.  No. 
87,  Sept.,  1892,  pp.  10,  figs.  5). — Descriptions  of  smut  on  wheat  and  oats 
and  directions  for  treatment,  largely  compiled  from  Farmers7  Bulletin 
No.  5 of  this  Department  and  Bulletin  No.  35  of  the  Indiana  Station  (E. 
S.  B.,  vol.  ii,  p.  637).  The  author  recommelids  the  use  of  the  Jensen 
hot  water  treatment  of  the  grain  before  seeding.  The  loss  to  the  farmers 
of  Michigan  in  1892  from  smut  of  oats  is  estimated  at  over  $1,000,000. 

Some  troubles  of  winter  tomatoes,  L.  H.  Bailey  (New  York  Cor- 
nell Sta.  Bui.  No.  43,  Sept.,  1892 , pp.  149-158 , figs.  4). — This  bulletin 
deals  with  three  diseases  of  considerable  importance  to  those  engaged 
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in  growing  tomatoes  during  the  winter,  viz,  a bacterial  disease,  the 
common  blight  (Cladosporium fulvum ),  and  a nematode  root  gall.  The 
bacterial  disease  appeared  at  the  station  in  the  winter  of  1890-’91  and 
the  first  notice  was  by  E.  G.  Lodemann  in  Garden  and  Forest , vol.  v,  p. 
175.  Most  of  the  investigation  has  been  with  reference  to  means  for 
checking  its  ravages. 

“This  blight  attacks  the  leaves.  The  first  indication  of  the  trouble  is  a dwarfing 
and  slight  fading  of  the  leaves  and  the  appearance  of  more  or  less  ill-defined,  yellow- 
ish spots  or  splashes.  These  spots  soon  become  dark  or  almost  black,  the  leaf 
curls  and  becomes  stiff,  and  the  edges  draw  downward,  giving  the  plant  a wilted 
appearance.  The  spots  grow  larger  until  they  often  become  an  eighth  of  an  inch 
across  or  even  more,  and  they  finally  become  more  or  less  translucent.  This  injury 
to  the  foliage  causes  the  plants  to  dwindle,  and  the  stems  become  small  and  hard. 
Fruit  production  is  lessened,  or  if  the  disease  appears  before  the  flowers  are  formed 
no  fruit  whatever  may  set.  In  two  or  three  instances  in  which  young  plants  were 
attacked  the  disease  killed  the  plant  outright,  but  a diseased  plant  ordinarily  lives 
throughout  the  winter,  a constant  disappointment  to  its  owner.  * * * The  dis- 

ease is  not  known  to  attack  the  fruit.” 

Attempts  were  made  to  identify  this  new  disease  with  the  bacterial 
potato  bligbt  and  the  tomato  blight  described  in  Bulletin  No.  19  of  the 
Mississippi  Station  (E.  S.  R.,  vol.  m,  p.  702),  but  Drs.  Burrill  and  Hal- 
sted,  to  whom  specimens  were  sent  for  examination,  say  it  is  distinct. 
The  tomato  blight  is  due  to  a bacterium,  while  Prof.  W.  R.  Dudley  finds 
this  to  be  caused  by  a micrococcus.  Diseased  plants  have  been  carried 
over  the  summer  and  will  be  made  the  subject  of  critical  study  during 
the  coming  winter.  Spraying  the  plants  with  ammoniacal  carbonate  of 
copper,  watering  the  soil  with  this  or  with  nitrate  of  soda  or  lye,  and 
washing  the  boxes  in  which  diseased  plants  had  been  grown  with 
ammoniacal  carbonate  of  copper,  whitewash,  Bordeaux  mixture,  or  lye, 
did  not  prevent  the  development  of  the  disease.  So  far  the  only 
method  of  treatment  likely  to  be  effective  is  the  destruction  of  diseased 
plants  and  starting  anew  'with  fresh  soil  and  new  plants. 

The  ordinary  blight  of  the  tomato  was  also  noticed.  This  will  gen- 
erally yield  to  spraying  with  ammoniacal  carbonate  of  copper  if  applied 
early  enough. 

Nematode  galls  attack  the  roots  and  often  the  whole  root  is  swollen 
into  a shapeless  mass.  u The  plants  become  weak  and  stop  growing, 
and  the  leaves  curl  and  become  dry  and  yellow,  much  as  if  the  plant  were 
suffering  for  water.  In  general,  plants  injured  by  root  galls  resemble 
those  suffering  from  winter  blight,  except  that  the  leaves  do  not  show 
the  spotted  discolorations.”  Five  boxes  were  treated  before  planting, 
(t)  with  lye,  (2)  with  salt,  (3)  with  quicklime,  (4)  with  carbon  bisul- 
phide, and  (5)  frozen  solid.  In  each  of  these  plants  were  placed,  and 
at  the  end  of  six  months  the  plants  in  all  the  boxes  except  Nos.  2 and  5 
were  infested,  but  upon  these  no  galls  were  found.  The  experiments 
were  too  limited  to  warrant  any  general  conclusions,  but  it  is  hoped 
that  means  may  be  found  for  treating  the  soil  between  crops. 
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Four  diseases  of  the  apple,  W.  B.  Alwood  (Virginia  Sta.  Bui. 
No.  17 , June , 1892,  pp.  59-66). — A popular  treatise  on  the  rust  of  the 
foliage  ( Gymnosporangium  macropus ),  scab  of  the  fruit  and  foliage  (Fusi- 
cladium  dendriticum ),  bitter  rot  of  the  fruit  (Gloeosporium fructigenum ), 
and  brown  spot  of  the  foliage  ( Phyllosticta  pirina? ),  with  directions  for 
their  identification  and  preventive  methods  of  treatment. 


ENTOMOLOGY. 

Report  of  entomologist  of  Maine  Station,  F.  L.  Harvey  ( Maine 
Sta.  Report  for  1891 , pp.  187-207 , figs.  13). — Illustrated  notes  and  cor- 
respondence regarding  the  following  insects:  Tick  ( Ixodes  ricinus ), 

sphinx  moths  ( Smerinthus  geminatus , Treptogon  modesta , and  Sphinx 
gordius ),  climbing  cutworm  (Agrotis  saucia ),-  greasy  cutworm  (Agro- 
tis  ypsilon ),  glassy  cutworm  (Hadena  devastatrix ),  cotton  dagger  ( Apatela 
lepusculina ),  three-toothed  aphonus  (Aplionus  tridentata ),  Bytiscus  verti- 
cals, Flaphidion  parallelum , Plinus  hrunneus , apple  aphis  (Ap7m*  wuK), 
goldsmith  beetle  (Cotalpa  lanigera ),  and  four-spotted  mite  ( Tetranychus 
4-maculatus). 

Notes  on  insects,  J.  C.  Neal  (Oklahoma  Sta.  Bui.  No.  3 , June , 

20,  figs  8). — Popular  notes  on  the  imported  cabbage  butterfly  (Pieris 
rapce),  cabbage  plusia  \Plusia  hrassicce ),  cutworms,  bollworm  (Heliothis 
armigera),  striped  melon  beetle  (Biahrotiea  vittata ),  gray  blister  beetle 
(Lytta  einerea ),  chinch  bug  (Blissus  leucopterus),  and  horn  fly  (Hcema- 
tohia  serrata).  Formulas  for  insecticides  are  also  given. 

The  horn  fly  in  Florida,  P.  H.  Rolfs  (Florida  Sta.  Bui.  No.  17,  pp. 
12-14,  fig.  1). — Brief  compiled  notes  on  Hcematohia  serrata,  which  made 
its  appearance  in  Florida  in  1890  or  1891  and  lias  already  caused  trouble, 
especially  to  milch  cows. 

FOODS— ANIMAL  PRODUCTION. 

E.  W.  Allen,  Editor. 

Digestibility  of  green  and  dry  timothy,  W.  P.  Cutter  ( Utah  Sta. 
Bui.  No.  16,  Aug.  1,  1892,  pp.  12). 

Synopsis. — The  determination  of  the  coefficients  of  digestibility  of  green  timothy  and 
timothy  hay  with  steers  indicated  no  appreciable  difference  in  this  respect 
between  the  two  materials. 

After  popular  introductory  remarks  on  the  composition  and  digesti- 
bility of  feeding  stuffs,  the  author  describes  an  experiment  with  five 
steers,  to  study  the  digestibility  of  grass  and  hay  from  timothy.  The 
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trial  was  a part  of  the  experiment  with  pasturage,  soiling,  and  hay 
for  steers  described  below.  Three  steers  were  fed  green  and  two  dried 
timothy,  the  trial  lasting  fifteen  days  and  the  excreta  being  collected 
during  the  last  five  days.  The  details  of  the  trial,  including  analyses 
of  the  timothy  fed  and  the  excreta,  are  stated  in  an  appendix.  The 
average  results  are  given  as  follows: 


Coefficients  of  digestibility  of  green  and  dried  timothy. 


Dry 

matter. 

Crude 

ash. 

Crude 

cellulose. 

Crude 

fat. 

Crude 

protein. 

Nitro- 

gen-free 

extract. 

Dried  timothy 

Green  timothy 

Per  cent. 
64. 04 
63. 53 

Per  cent. 
31.69 
32. 21 

Per  cent. 
55.  75 
55. 62 

Per  cent. 
53. 26 
53.14 

Per  cent. 
48.  46 
48.11 

Per  cent. 
67.84 
65. 75 

“(1)  There  seems  to  be  no  appreciable  difference  in  the  digestibility 
of  timothy  when  fed  green  and  when  fed  after  being  properly  cured. 

“(2)  The  digestibility  of  the  timothy  on  the  station  farm  seems  to 
be  higher  than  Wolff’s  standard,  agreeing  more  closely  with  Jordan’s 
results.” 

Soiling  of  steers ; green  vs.  dry  food,  J.  W.  Sanborn  ( Utah 
Sta.  Bui.  No.  15 , Aug.,  1892,  pp.  9). 

Synopsis. — A comparison  of  pasturage,  green  grass,  and  liay  from  the  same  for  steemQ 
during  summer.  One  lot  grazed  on  2 acres,  another  received  the  green  grass,  and 
the  third  the  dry  hay  from  similar  areas.  The  gains  made  per  steer  were  iden- 
tical for  the  three  lots,  hut  the  green-grass  lot  did  not  eat  all  of  the  grass  cut 
from  2 acres. 

The  object  of  this  trial  was  to  compare  the  results  of  allowing  steers 
to  graze  on  a given  area  and  of  feeding  the  grass  cut  from  a similar 
area  in  a green  and  in  a dry  state.  The  trial  was  made  with  three  lots 
of  three  steers  each,  averaging  about  800  pounds  live  weight.  Six 
acres  of  land  were  divided  into  three  equal  parts,  lot  1 being  pastured 
on  one  part,  lot  2 fed  in  the  barn  on  the  green  grass  cut  from  the  sec- 
ond part,  and  lot  3 fed  in  the  barn  on  the  hay  made  from  the  third 
part.  The  steers  were  all  fed  alike  for  twenty-five  days,  after  which, 
June  1,  the  trial  began  and  continued  for  three  months.  The  grass  con- 
sisted of  a mixture  of  iucern,  timothy,  and  red  clover.  Early  in  the 
trial  the  Iucern  fed  to  lot  3 was  dried  only  one  day  and  as  a result,  it 
is  believed,  one  steer  died.  Consequently  the  Iucern  was  dried  after 
this  for  three  days  before  being  fed.  The  record  of  the  weekly  weigh- 
ingsof  the  animals  is  tabulated,  together  with  the  amounts  of  grass  and 
hay  given  to  lots  2 and  3,  respectively.  The  gain  in  live  weight  per 
steer  was  the  same  for  each  lot  (133^  to  134J  pounds).  Lot  2,  fed  green 
grass,  did  not  eat  all  of  the  grass  cut  from  the  2-acre  lot. 

The  steers  that  grazed  grew  no  faster,  yet  ate  or  disposed  of  28  per  cent  more  food 
than  did  lot  2 (green  grass).  * * * The  lot  receiving  dried  food  ate  more  than 

did  the  lot  receiving  green  food,  and  it  was  constantly  noted  that  they  ate  their  food 
with  greater  relish  than  did  the  other  lot.  * * * 
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It  appears  from  this  trial  that  soiling  is  unnecessary,  dry  food  answering  the  same 
purpose ; that  winter  feeding  is  quite  as  economical  when  cattle  are  fed  in  stalls  or 
yards  as  summer  feeding  in  stalls  or  yards ; that  grazing  is  somewhat  wasteful ; and 
that  green  grass  and  young  grass  are  no  more  effective  than  dry  and  mature  grass 
or  hay. 

Winter  feeding-experiments  with  lambs,  0.  A.Goessmann  (Mas- 
sachusetts State  Sta.  Bui.  No.  43,  Aug.,  1892 , pp.  2-8). 

Synopsis. — The  results  are  given  of  feeding  six  grade  wether  lambs  for  six  months 
on  a nitrogenous  ration  composed  of  wheat  bran,  maize  feed  or  gluten  feed, 
rowen,  mangel- wurzels,  and  silage.  At  the  local  market  prices  of  feeding  stuffs 
and  meat,  and  making  allowance  for  the  value  of  the  manure,  the  gains  made 
gave  only  a slight  profit — $2.86  for  the  six  animals. 

The  experiments  here  reported  are  in  continuation  of  those  with  a 
similar  object  reported  in  the  Annual  Reports  for  1890  and  1891  and 
Bulletin  No.  37  of  the  station  (E.  S.  R.,  vol.  n,  p.  231 ; ill,  p.  155;  iy, 
p.  67).  Six  grade  wether  lambs,  averaging  about  75  pounds  in  weight, 
were  fed  for  a period  of  one  hundred  and  eighty-three  days  on  rations 
consisting  of  wheat  bran  with  maize  feed  or  gluten  feed,  and  rowen 
alone  or  with  Globe  mangel-wurzels  or  corn  silage.  The  nutritive  ratio 
of  the  rations  ranged  at  different  times  from  1 : 4.79  to  1 : 5.34.  From  5 to 
6 ounces  of  the  grain  mixture  (equal  parts  by  weight  of  wheat  bran  and 
maize  feed  or  gluten  feed)  were  fed  per  head  daily.  The  lambs  were 
not  sheared  prior  to  the  experiment.  They  were  bought  for  5J  cents 
per  pound  live  weight,  and  at  the  conclusion  of  the  trial  were  slaugh- 
tered and  sold  at  11  cents  per  pound  dressed  weight.  The  analyses 
of  the  feeding  stuffs  used  with  reference  to  both  food  and  fertilizing 
ingredients,  the  gains  in  live  weight,  the  yield  of  dressed  weight 
and  of  wool,  and  the  financial  results  are  tabulated.  The  gains 
were  small,  averaging  only  17.08  pounds  per  sheep  for  the  entire  six 
months.  In  estimating  the  profit  or  loss,  the  feeding  stuffs  are  valued 
at  local  market  prices,  viz,  wheat  bran  $22,  maize  feed  $25,  gluten 
feed  $20,  rowen  $15,  mangel-wurzels  $4,  and  silage  $2.50  per  ton,  and 
92  per  cent  of  the  fertilizing  ingredients  of  the  food  are  assumed  to  be 
obtainable  in  the  manure.  The  total  cost  of  the  six  lambs  and  feed  was 
$44.22,  and  the  value  of  the  meat,  wool,  and  manure  $47.08,  an  apparent 
profit  of  $2.86. 

(1)  The  average  daily  increase  in  live  weight  as  compared  with  that  noticed  in 

the  two  preceding  experiments  is  not  as  satisfactory.  * * * 

(2)  The  feeding  effect  of  corn  silage,  when  fed  with  the  same  kind  and  amount  of 
grain  feed,  compares  well  with  that  of  Globe  mangel-wurzel  roots. 

(3)  The  market  cost  of  the  daily  fodder  ration  above  stated  is  in  the  majority  of 
cases  lower  than  those  used  in  our  preceding  experiments  with  lambs ; it  varies  from 
1.65  to  1.93  cents  in  different  feeding  periods. 

(4)  The  value  of  the  manure  obtainable  from  the  different  daily  fodder  rations 
varies  from  0.78  to  0.98  cent;  it  amounts  to  one  half  of  the  market  cost  of  the  daily 
diet. 

(5)  The  low  market  cost  of  the  grain  feed  during  the  third  experiment  as  com- 
pared with  that  on  preceding  occasions,  and  the  high  commercial  value  of  the  ob- 
tainable manurial  refuse,  due  to  their  rich  nitrogenous  composition,  have  secured  a 
small  profit. 
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Effect  of  cotton  seed  and  cotton-seed  meal  as  food  for  hogs,  G. 

W.  Curtis  and  J.  W.  Carson  ( Texas  Sta.  Bui.  No.  21,  June , 1892 , 
pp.  195-208). 

Synopsis. — Two  trials  are  reported  which  were  made  to  observe  the  effect  of  feeding 
cotton-seed  meal,  and  soaked,  boiled,  and  roasted  cotton  seed  to  pigs,  and  to 
compare  these  feeding  stuffs  with  shelled  corn.  The  first  experiment  contained 
twenty  and  the  second  fifteen  pigs,  divided  into  lots  and  fed  continuously  for 
about  a month.  In  each  case  the  lot  receiving  corn  alone  made  the  largest  and 
cheapest  gain  in  live  weight.  The  next  best  gain  was  from  boiled  cotton  seed. 
In  the  first  trial  ten  and  in  the  second  seven  pigs  died  within  ten  weeks  after 
beginning  to  feed  the  cotton  seed  or  cotton-seed  meal. 

To  ascertain  the  effect  of  feeding  cotton  seed  or  cotton  seed  meal  on 
the  health  and  growth  of  pigs,  trials  were  made  in  1891  and  1892.  In 
the  former  case  four  lots  of  five  pigs  each,  ranging  in  weight  from  78  to 
158  pounds  at  the  beginning  of  the  trial,  were  fed  for  a period  of  thirty 
days  on  rations  consisting  of  corn  alone,  or  corn  and  skim  milk  with 
cotton  seed  meal,  boiled  cotton  seed,  or  roasted  cotton  seed.  The 
tabulated  results  show  that  the  lot  receiving  corn  alone  made  much 
the  largest  gain,  while  there  was  little  difference  between  the  gains 
made  by  the  lots  receiving  cotton  seed  or  meal. 

In  the  trial  in  1892,  five  lots,  each  containing  one  large,  one  medium, 
and  one  small  grade  Essex  pig,  were  fed  for  thirty-three  days,  as  follows: 

Lot  1,  corn  and  cotton-seed  meal. 

Lot  2,  corn  and  soaked  cotton  seed. 

Lot  3,  corn  and  boiled  cotton  seed. 

Lot  4,  corn  and  roasted  cotton  seed. 

Lot  5,  corn  alone. 

To  the  first  four  lots  5 pounds  of  shelled  corn  per  lot  was  fed  daily 
and  cotton  seed  or  cotton  seed  meal  ad  libitum , the  amounts  of  the  latter 
ranging  from  3 to  4 pounds  per  day,  and  to  the  fifth  lot  about  14  pounds 
of  corn  per  day  was  fed.  Each  lot  was  also  given  a mixture  of  ashes, 
salt,  and  sulphur.  At  the  beginning  of  the  experiment  the  large  pigs 
ranged  from  108  to  141  pounds  in  weight,  the  medium  from  77  to  94 
pounds,  and  the  small  from  40  to  50  pounds  each.  In  calculating  the 
financial  results,  cotton- seed  meal  was  valued  at  $20,  raw  or  soaked 
cotton  seed  at  $6,  boiled  cotton  seed  at  $8,  and  roasted  cotton  seed  at 
$9  per  ton,  and  shelled  corn  at  40  cents  per  bushel,  no  account  being 
taken  of  the  value  of  the  manure  or  the  care  of  the  animals.  The 
results  of  the  trial  in  1892  are  summarized  below : 


Gains  in  live  weight  of  pigs  and  the  cost  of  food. 


Gain  in  live  weight  during 
trial. 

Cost  of 
food  for 
lot. 

Average 
cost  of 
food  per 
pound  of 
gain. 

Large 

shoat. 

Medium 

shoat. 

Small 

shoat. 

Lot  1,  corn  and  cotton-seed  meal ....... 

Pounds. 

16 

16 

22 

15 

59 

Pounds. 

19 

6 

26 

21 

46 

Pounds. 

15 

15 

20 

17 

26 

$2. 17 
1.  58 
1.  74 
1.70 
3.  29 

Cents. 
4.34 
4.  27 
2.  56 
3.21 
2.  51 

Lot  2,  corn  and  soaked  cotton  seed ... .... 

Lot  3,  corn  and  boiled  cotton  seed ....... 

Lot  4,  corn  and  roasted  cotton  seed 

Lot  5,  corn  alone 
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Placing  tlie  different  foods  in  order  of  value  as  to  cost  per  pound  of  gain  produced 
at  prices  given,  we  Rave  the  following:  (1)  Corn;  (2)  corn  and  boiled  cotton  seed; 
(3)  corn  and  roasted  cotton  seed;  (4)  corn  and  raw  cotton  seed,  soaked;  (5)  corn  and 
and  cotton-seed  meal. 

It  will  be  noticed  that,  with  exception  of  a medium-sized  sboat  in  pen  No.  2,  wbicb 
literally  refused  to  eat  until  starved  to  it,  tbe  medium-sized  sboats  (five  to 
seven  months  old)  were  able  to  make  best  use  of  cotton  seed  and  cotton-seed  meal. 
Tbe  large  sboats  (ten  to  twelve  months  old)  and  tbe  small  ones  (three  and  one  half  to 
four  months  old)  rank  nearly  equal  in  gain  per  day,  but  when  relative  weights  are 
considered  it  will  be  seen  that  tbe  balance  is  largely  in  favor  of  tbe  smaller  shoats. 
[Tbe  authors  believe  that]  there  is  no  profit  whatever  in  feeding  cotton  seed  in  any 
form  or  cotton-seed  meal  to  bogs  of  any  age.  * * * It  is  practically  impossible 

to  prepare  cotton  seed  or  cotton-seed  meal  in  any  manner  so  that  bogs  will  eat  it 
greedily.  * * * Even  at  tbe  high  price  taken  in  our  estimate  tbe  tables  show 

that  corn  is  far  ahead  of  cotton  seed  in  any  form  or  cotton-seed  meal  as  food  for  bogs, 
and  if  we  figure  on  a lower  price  tbe  difference  in  its  favor  will  be  greatly  increased. 

Boasting  is  believed  to  render  cotton  seed  less  laxative  in  its  effects. 
Of  tbe  different  ways  of  preparing  cotton  seed  for  feeding  to  hogs,  the 
experience  of  the  author  is  in  favor  of  boiling.  The  Green  cotton  seed 
roaster  is  described.  The  cost  of  roasting  by  this  machine  is  estimated 
at  about  $3  per  ton  of  seed. 

With  regard  to  the  effects  of  cotton  seed  and  cotton-seed  meal  on  the 
health  of  the  animals,  it  is  stated  that  in  the  experiment  in  1891  ten 
out  of  the  twenty  pigs  died  within  from  seven  to  ten  weeks  after  the 
feeding  of  cotton  seed  or  meal  was  commenced,  and  in  the  experiment 
in  1892  seven  of  the  fifteen  pigs  died  within  from  six  to  nine  weeks. 

Sickness  and  usually  death  uniformly  occurred  within  a period  of  six  to  eight 
weeks  from  time  of  first  feeding  cotton  seed  or  cotton-seed  meal.  In  tests  for  1892 
tbe  feeding  began  February  8,  and  tbe  first  death  occurred  March  23 — exactly  six 
weeks  later.  In  tests  for  1891  feeding  began  January  20,  and  first  death  occurred 
March  13 — almost  exactly  seven  weeks  later.  In  tbe  outbreaks  noted  as  occurring 
in  tbe  college  herd  the  trouble  began  each  time  in  less  than  ten  weeks  from  tbe  time 
of  feeding  cotton-seed  meal.  Tbe  trouble  continues  for  a period  of  about  thirty 
days,  and  those  animals  wbicb  are  not  attacked  within  that  time  may  safely  be  re- 
garded as  cotton-seed-proof.  Following  our  tests  for  1891,  several  of  tbe  sboats 
wbicb  were  not  attacked  in  tbe  spring  were  kept  all  summer  on  a diet  largely  cotton 
seed  or  meal ; but  beyond  a practical  stoppage  of  growth  and  consequent  permanent 
stunting  of  tbe  pigs  no  injurious  effects  resulted. 

It  is  noticed  that  in  tests  for  1892  tbe  medium  and  tbe  small-sized  sboats  in  each 
of  tbe  different  pens  were  tbe  ones  which  suffered  most,  the  large-sized  sboats  in  all 
of  tbe  pens  resisting  its  [cotton  seed  or  meal]  effect  and  coming  through  safely. 
* * * Two  out  of  three  were  lost  from  each  pen,  except  tbe  boiled-seed  pen, 

where  only  one  died.  [In  1891]  in  tbe  cotton-seed  meal  pen  every  bog  (five)  died 
within  ten  days  after  sickness  first  appeared.  In  tbe  roasted-seed  pen  four  out  of 
tbe  five  succumbed,  and  in  tbe  boiled-seed  pen  but  one  was  taken. 

It  is  of  course  needless  to  state  that  tbe  corn-fed  bogs  in  no  case  showed  any  signs 
of  sickness  whatever.  The  fact  that  much  tbe  lightest  death  rate  was  observed  on 
boiled  seed  each  year,  and  that  tbe  single  death  that  did  ocour  each  year  was  latest 
as  compared  with  all  tbe  deaths  recorded,  would  indicate  that  thorough  boiling  has 
tbe  effect  of  lessening  danger  in  tbe  use  of  cotton  seed  for  bogs. 

The  symptoms  of  the  affected  animals  are  described  by  the  authors 
and  by  M.  Francis,  veterinarian  of  the  station. 
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Breeding  statistics,  F.  L.  Russell  ( Maine  Sta.  Report  for  1891,  pp. 
208, 209). — The  following  is  a summary  of  statistics  obtained  in  response 
to  a circular  of  inquiry  sent  out  by  the  station  to  farmers  in  the  State: 

Duration  of  period  of  gestation  of  257  cows. 


Days. 

Maximum  period 304.  00 

Minimum  period 243.  00 

Average  when  calf  was  a bull 281.  74 

Average  when  calf  was  a beifer 281.  69 

General  average - 281.72 

Weights  of  113  calves  at  hirth. 

Pounds, 

Maximum  weight 122.  00 

Minimum  weight 40.  00 

Average  weight  of  58  bull  calves 76.  80 

Average  weight  of  55  heifer  calves 70. 11 

General  average 73.62 


Relation  of  the  time  of  service  of  158  coivs  to  the  sex  of  the  calves. 

Eighty-two  cows  served  during  the  first  part  of  heat  produced  31  bull  calves  and 
51  heifer  calves. 

Seventy-six  cows  served  during  the  last  part  of  heat  produced  42  bull  calves  and 
34  heifer  calves. 

Live  stock  at  Louisiana  State  Station,  33.  FT.  Barrow  (Louisiana 
Stas.  Bui.  No.  17,  2d  ser.,  pp.  499 , 500). — Brief  statements  are  made 
regarding  the  Holstein  and  Jersey  cattle  kept  at  the  station.  The 
number  of  eggs  laid  by  thirteen  different  breeds  of  hens  during  one 
hundred  days  (February  6 to  May  17)  is  stated  in  a table.  An  incubator 
is  being  used  at  the  station  with  a view  to  encouraging  the  farmers  of 
the  region  to  raise  chickens  for  the  winter  and  spring  market. 
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The  Koch  test  for  tuberculosis,  H.  P.  Armsby  and  L.  Pearson 
( Pennsylvania  Sta.  Bui.  No.  21,  Oct.,  1892,  pp.  19). — A cow  of  the  station 
herd  having  been  found  to  be  suffering  with  tuberculosis,  all  the  other 
members  of  the  herd  (forty-six  adults  and  twelve  calves)  were  tested 
with  tuberculin,  with  a view  to  determining  whether  any  of  them  were 
affected  with  this  disease.  An  independent  physical  examination  of 
the  herd  was  made  at  the  same  time  by  a veterinarian,  who  had  no 
knowledge  of  the  results  of  the  Koch  test.  The  temperatures  of  the 
animals  before  and  after  the  injection  of  tuberculin  are  tabulated.  Five 
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animals  were  put  under  suspicion  by  either  the  Koch  or  physical  test, 
as  follows : 


Name  of  cow. 

C arm  in  a, 

Gertrude, 

Lavender, 

Cowslip, 

Rosella, 


Koch  test. 
Tuberculous, 
Tuberculous, 

Not  tuberculous, 
Not  tuberculous, 
Not  tuberculous. 


Physical  examination. 

Tuberculous. 

Not  tuberculous. 
Tuberculous. 

Probably  tuberculous. 
Probably  tuberculous. 


These  animals  having  been  slaughtered,  it  appeared  that  both  of 
those  which  gave  a temperature  reaction  with  the  Koch  test  were  tuber- 
culous and  that  the  other  three  were  not  tuberculous,  but  had  lung  le- 
sions which  deceived  the  veterinarian  who  made  the  physical  diagnosis. 

The  nature  and  symptoms  of  tuberculosis  in  cattle  and  the  methods 
employed  for  detecting  its  presence  are  described  by  Dr.  Pearson, 
whose  experience  is  favorable  to  the  use  of  tuberculin  in  diagnosis.  He 
calls  especial  attention  to  the  necessity  for  the  exercise  of  good  judg- 
ment in  the  use  of  the  new  method. 

We  have  not  yet  reached  the  time  when  it  will  be  possible  to  give  each  animal  in 
a herd  the  same  dose  of  tuberculin,  measure  the  temperatures,  and  blindly  declare 
each  animal  which  reacts  tuberculous  and  the  others  healthy. 

It  is  necessary  to  consider  the  condition,  constitution,  size,  and  age  of  the  animals, 
the  age  of  the  tuberculin,  the  external  and  body  temperatures  at  the  time  of  injec- 
tion, and  other  small  points  which  are  important,  but  which  would  carry  us  beyond 
the  limits  of  this  paper  if  discussed  in  detail.  Much  is  to  be  learned  by  experience 
with  this  agent,  and  none  of  its  users  have  so  much  faith  in  it  as  those  who  have 
failed  with  it  a few  times  and  afterwards  discovered  the  cause  of  the  errors. 

Antiseptic  treatment  of  wounds,  E.  P.  Niles  ( Virginia  Sta.  Bui. 
No.  18 , July , 1892,  pp.  71-73). — Brief  accounts  of  experiments  witli  lysol, 
creolin,  dermatol,  iodol,  aristol,  oxide  of  zinc,  and  bichloride  of  mer- 
cury on  cultures  of  Staphylococcus  pyogenes  aureus.  This  work  was  in 
continuation  of  that  recorded  in  Bulletin  No.  13  of  the  station  (E.  S. 
R.,  vol.  iv,  p.  74). 

Lysol  in  2 per  cent  solution  prevented  the  growth  of  microorganisms. 
Used  for  washing  a deep  wound  on  a horse,  it  materially  decreased  the 
amount  of  suppuration.  It  was  also  useful  in  keeping  flies  away  from 
the  wound.  Creolin  in  1 per  cent  solution  retarded  the  growth  of  the 
pus-producing  organisms,  but  did  not  destroy  them  in  fifteen  minutes. 
Dermatol,  iodol,  aristol,  and  oxide  of  zinc  were  not  successfully  used 
as  antiseptics.  Bichloride  of  mercury  in  a solution  of  1-1,000  retarded 
the  growth  of  the  organisms,  but  was  not  strong  enough  for  practical 
purposes.  “A  stronger  solution  is  injurious  to  the  tissue  and  interferes 
with  the  germicidal  action  of  the  leucocytes.” 

Inquiry  concerning  stock  diseases  in  Florida  ( Florida  Sta.  Bui. 
No.  17 , pp.  15 , 16). — A list  of  questions  sent  to  farmers  in  the  State 
regarding  “ big  head,”  u salt  sickness,”  etc. 
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Cream-raising  by  dilution,  H.  H.  Wing  (New  York  Cornell  Sta. 
Bui.  No.  39 , July , 189 2 j pp.  77-85). 

Synopsis. — The  average  of  twenty- three  trials  with  milk  set  at  60°  F.  and  of  eight 
trials  with  the  same  milk  set  at  40°  F.  indicated  that  when  set  at  60°  milk  di- 
luted one  third  with  warm  water  creamed  more  perfectly  than  undiluted  milk,  hut 
that  when  set  at  40°  there  was  no  advantage  from  dilution.  The  creaming  was 
much  more  perfect  at  40°  than  at  60°.  A summary  of  these  and  j>revious  results 
at  this  station  and  at  the  Vermont  Station  indicates  that  dilution  cau  not  he  re- 
garded as  a substitute  for  cold-setting  in  ice  water.  Setting  diluted  milk  in  the 
open  air  in  winter  proved  inferior  to  setting  in  the  creamer,  where  a uniform 
low  temperature  was  maintained. 

Reference  is  made  to  previous  work  on  this  subject  reported  in  Bul- 
letins Nos.  12  and  18  of  the  Illinois  Station  (E.  S.  R.,  vol.  n,  p.  404;  hi, 
p.  779),  Newspaper  Bulletin  No.  3 and  Annual  Report  for  1890  of  the 
Yermont  Station  (E.  S.  R.,  vol.  ill,  p.  476),  and  Bulletins  Nos.  20  and 
29  of  the  New  York  Cornell  Station  (E.  S.  R.,  vol.  n,  p.  284,  and  in,  p. 
230).  u The  results  of  these  various  experiments  have  not  been  entirely 
concordant,  although  in  the  main  they  have  not  been  favorable  to  the 
practice  of  dilution.”  The  results  at  the  Yermont  Station  when  the 
milk  was  set  at  60°  E.  were  favorable  to  dilution,  and  the  creaming  of 
the  diluted  milk  was  nearly  as  complete  as  that  of  undiluted  milk  set 
at  40° ; but  at  the  New  York  Cornell  Station,  on  the  contrary,  diluted 
milk  at  60°  creamed  less  perfectly  than  undiluted  milk  set  either  at 
60°  or  at  40°.  It  was  on  this  point  especially  that  the  present  experi- 
ments were  made. 

Twenty-three  trials  were  made  in  which  milk  was  set  in  Cooley  cans 
in  a creamer  kept  at  about  60°  F.,  one  portion  of  the  milk  in  each 
case  being  set  undiluted  and  another  diluted  with  one  third  of  its 
weight  of  warm  water  at  135°  F.  Of  these  trials,  fifteen  were  with  the 
mixed  milk  of  the  university  herd,  six  with  milk  from  four  fresh  Jer- 
seys, and  two  with  milk  from  five  Holsteins  somewhat  advanced  in 
milk.  The  trials  were  made  in  February,  March,  and  April.  In  every 
instance  a full  can  of  milk  was  set  for  twenty-four  hours,  the  milk  was 
skimmed  to  the  last  mark  but  one  of  the  scale,  and  the  percentage  of 
water  found  in  the  skim  milk  was  corrected  for  the  amount  of  water 
added  in  the  case  of  diluted  milk.  The  percentage  of  fat  in  the  skim 
milk  was  determined  by  means  of  the  Babcock  asbestus  method.  The 
tabulated  results  of  these  trials  show  that  in  every  case  but  two  the 
diluted  milk  creamed  more  perfectly  than  the  undiluted  milk,  the  dif- 
ference being  most  marked  in  the  case  of  the  Jerseys  and  least  so  in 
that  of  the  Holsteins.  The  average  results  of  the  trials  were  as  follows : 
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Creaming  of  diluted  and  undiluted  inillc  set  at  60°  F. 


Percentage  of  fat  in 
stim  milt. 

Loss  of  fat  per  100 
pounds  of  milt  set. 

Diluted. 

Undiluted. 

Diluted. 

Undiluted. 

Herd  milt  fifteen  trials 

Per  cent. 
0. 76 
0.  60 
0.  63 

Per  cent. 
1.05 
1.13 
0. 82 

Pounds. 
0.  62 
0.  50 
0.  54 

Pounds. 
0. 85 
0. 91 
0.  66 

Milt  of  fresh  J erseys,  six  trials  

Milt  of  Holsteins,  two  trials 

To  compare  the  results  where  the  milk  was  set  in  ice  water  at  40°, 
eight  trials  were  made  simultaneously  with  the  above,  five  being  with 
herd  milk,  two  with  Jersey  milk,  and  one  with  Holstein  milk.  As  in 
the  trials  reported  above,  half  of  the  milk  was  diluted  with  one  third 
its  weight  of  water  at  about  135°.  While  in  five  cases  the  diluted  milk 
creamed  slightly  more  perfectly  than  the  undiluted  milk,  the  averages 
were  the  same  for  both  methods  of  treatment  (0.23  per  cent  of  fat  in 
skim  milk),  but  the  creaming  of  both  the  diluted  and  the  undiluted 
milk  was  much  more  perfect  than  where  the  milk  was  set  at  60°. 

The  data  are  also  given  for  nine  trials  made  during  February  and 
March  in  which  diluted  milk  was  set  in  the  open  air  in  the  dairy  room. 
u While  the  temperature  of  the  room  was  in  most  cases  nearly  as  low 
as  the  temperature  of  the  creamer,  the  percentage  of  fat  in  the  skim 
milk  was  in  general  considerably  larger  than  where  the  milk  was  set  in 
water.” 

The  average  results  of  diluting  milk  at  this  station  and  at  the  Y ermont 
Station  are  summed  up  as  follows : 


Percentage  of  fat  in  skim  milk. 

Per  cent. 


Diluted  milk  set  at  60°  F.,  thirty-nip  e trials 0.  77 

Undiluted  milk  set  at  60°  F.,  thirty  trials 1.  00 

Undiluted  milk  set  at  40°  F.,  twenty- six  trials 0. 29 


It  would  seem,  therefore,  that  while  when  the  milk  is  set  at  60°  or  thereabouts, 
there  is  considerable  advantage,  so  far  as  the  efficiency  of  creaming  is  concerned,  in 
diluting  it  with  25  per  cent  of  warm  water.  This  dilution  can  not  he  regarded  as  a 
substitute  for  setting  in  ice  water  without  dilution,  and  it  has  the  further  disadvan- 
tage of  requiring  increased  tank  capacity  and  producing  a rapidly  souring  cream. 


Berrigan  separator,  H.  H.  Wing  (New  York  Cornell  8ta.  Bui.  No. 
39 , July,  1892,  pp.  85-88), — This  apparatus  is  described  as  an  air-tight 
cylindrical  chamber,  in  which  milk  diluted  with  20  per  cent  of  water  is 
treated  for  about  two  minutes  with  air  under  pressure  of  about  two 
atmospheres.  It  is  claimed  by  the  manufacturer  that  after  such  treat- 
ment milk  will  cream  within  twelve  hours  u as  completely  as  with  any 
of  the  ordinary  gravity  systems  of  setting.”  A number  of  compara- 
tive trials  were  made  with  this  apparatus,  the  results  of  which  are 
tabulated.  u While  better  results  were  obtained  by  the  Berrigan  treat- 
ment than  in  the  untreated  milk  set  alongside  [in  the  open  air],  yet  the 
results  obtained  (0.59  per  cent  of  fat  in  the  skim  milk)  would  not  be 
called  satisfactory  creaming.” 
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Further  trials  were  made  to  see  if  tlie  Berrigan  treatment  would  have 
any  effect  on  milk  afterwards  set  in  deep  cans  in  ice  water,  a can  of 
treated  and  another  of  untreated  milk  being  set  together  in  a Cooley 
creamer. 

u In  the  two  tests  made  practically  the  same  results  were  obtained 
from  the  untreated  milk  and  the  milk  that  had  gone  through  the  Berri- 
gan machine.  In  one  case  the  treated  milk  was  diluted  and  in  the  other 
not  diluted.” 

Centrifugal  separation,  H.  H.  Wing  (Weiv  Yorlc  Cornell  Sta.  Bui.  Wo. 
39 , July , 1892 , pp.  88-90). — Nine  trials  with  the  De  Laval  horizontal 
separator  and  five  with  the  Baby  separator  No.  2 are  reported.  The 
results  of  these  are  compared  with  the  average  results  of  setting  diluted 
and  undiluted  milk  in  Cooley  cans  at  40°  and  at  60°  and  that  subjected 
to  the  Berrigan  treatment.  The  average  percentage  of  fat  left  in  the 
skim  milk  was  0.19  by  the  horizontal  separator,  0.09  by  the  Baby  sepa- 
tor,  0.59  by  the  Berrigan  separator,  and  0.23  by  cold  deep  setting.  The 
horizontal  separator  separated  on  an  average  360  pounds  of  milk  per 
hour  and  the  Baby  No.  2,  280  pounds. 

Aeration  and  aerators,  H.  H.  Wing  (Wew  Yorlc  Cornell  Sta.  Bui. 
Wo.  39 , July , 1892 , pp.  90-94). 

Synopsis. — Tests  of  the  cooling  capacity  of  two  milk  coolers  and  the  keeping  quali- 
ties of  aerated  milk.  The  milk  treated  in  two  machines  kept  from  four  to  five 
hours  longer  than  untreated  milk,  and  that  aerated  by  a third  process  kept  no 
longer  than  untreated  milk.  The  tests  of  keeping  quality  were  made  during 
April  and  May. 

Descriptions  are  given  of  the  Star  milk  and  cream  cooler,  the  Cham 
pion  milk  cooler,  and  the  Powell  aerator.  Tests  are  reported  of  the 
cooling  capacity  of  the  first  two  machines. 

“We  think  [the  Star  aerator]  is  capable  of  bringing  the  milk  very  near 
to  the  temperature  of  the  water  at  the  rate  of  from  250  to  300  pounds 
per  hour.  * * * [The  Champion  aerator]  when  kept  filled  with  ice 

water  will  cool  from  225  to  250  pounds  per  hour  down  to  the  neighbor- 
hood of  60°.  * * * The  differences  pointed  out  by  the  above  figures 
seem  to  us  to  very  fairly  indicate  the  relative  merits  of  the  two  ma- 
chines ; both  are  very  nearly  alike  so  far  as  ease  of  keeping  clean  is 
concerned.  Where  running  water  is  not  at  hand  we  should  prefer  the 
Champion;  with  running  water,  the  Star.  ” 

The  Powell  aerator  is  intended  to  aerate  without  cooling.  Eleven 
comparative  tests  were  made  with  this  and  the  Star  and  Champion  aera- 
tors during  April  and  May,  the  keeping  quality  of  the  aerated  milk 
and  milk  not  aerated  being  noted.  On  an  average  the  milk  aerated 
with  the  Champion  and  Star  aerators  kept  four  or  five  hours  longer  than 
that  not  aerated.  That  aerated  with  the  Powell  aerator  kept  no  longer 
than  that  which  had  not  been  aerated. 

This  difference  in  favor  of  aeration  is  considerably  less  than  we  had  expected 
to  obtain,  but  there  were  several  conditions  that  are  likely  to  have  made  this  dif- 
ference less  than  it  would  be  under  ordinary  circumstances.  In  the  first  place  the 
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air  in  which  the  milk  was  set  was  comparatively  uniform  in  temperature  and  free 
from  contaminating  odors ; in  the  second  place  only  a short  time  elapsed  after  milk- 
ing and  aeration,  so  there  was  little  chance  for  contamination  in  the  stable.  Then 
again  all  the  surroundings  of  the  cattle  were  kept  as  neat  and  clean  as  could  well  he 
done.  We  believe  that  under  the  conditions  that  affect  most  dairies  the  good  effect 
of  aeration  would  he  more  pronounced  than  those  we  obtained. 

Regarding  the  effect  of  aeration  on  the  creaming  of  milk  by  gravity, 
four  trials  made  with  aerated  m'A  set  in  Cooley  cans  at  40°  and 
skimmed  after  twenty-four  hours  showed  the  skim  milk  from  the 
aerated  milk  to  contain  on  an  average  0.53  per  cent  of  fat  and  that  from 
the  milk  not  aerated  0.31  per  cent. 

What  is  remarkable  is  that  the  aerated  milk  suffered  no  fall  of  temperature  after 
it  was  placed  in  the  creamer,  and  was  more  efficiently  creamed  than  the  diluted  milk 
set  at  60°,  where  the  fall  of  temperature  was  30° -35°.  This  seems  to  be  in  direct  con- 
tradiction to  the  theory  which  supposes  that  the  fall  of  temperature  after  the  milk 
is  set  is  one  of  the  chief  factors  in  complete  creaming  by  the  deep-setting  gravity 
process. 

Tests  of  dairy  apparatus,  H.  P.  Armsby,  H.  J.  Waters,  and  W. 
H.  Caldwell  ( Pennsylvania  Sta.  Bui.  Ao.  20 , July , 1892,  pp.  18,  figs. 

*)■ 

Synopsis. — Tests  of  the  Baby  separator  No.  2 and  the  Evans  and  Heulings  milk 
cooler.  The  separator  was  found  to  separate  on  an  average  278  pounds  of  milk 
per  hour,  and  to  give  a skim  milk  with  not  over  0.05  per  cent  of  fat.  The  saving 
effected  over  cold  deep  setting  is  estimated  at  4.63  pounds  per  100  pounds  of  fat 
in  the  milk.  A speed  of  45  revolutions  of  the  crank  per  minute  gave  a better 
separation  than  42  revolutions,  as  recommended. 

Tlie  Be  Laval  hand  separator  (pp.  3-18). — The  principles  of  the  sepa- 
rator and  the  peculiarities  of  the  De  Laval  machine  are  described  and 
illustrated.  The  results  are  tabulated  of  seven  separate  tests  of  this 
machine,  each  lasting  from  two  to  three  days.  In  these  the  cream  was 
ripened  and  churned,  and  tests  made  of  the  percentage  of  fat  in  the 
whole  milk,  skim  milk,  and  buttermilk,  and  that  recovered  in  the  but- 
ter. In  most  cases  the  skim  milk  contained  only  a mere  trace  of  fat, 
and  in  no  case  did  this  exceed  0.05  per  cent.  For  every  100  pounds  of 
fat  contained  in  the  milk  on  an  average  99.1  pounds  of  fat  were  recov- 
ered in  the  cream.  The  average  amount  of  milk  separated  per  hour 
was  278  pounds.  In  those  trials  in  which  butter  was  made  it  was 
found  that  out  of  every  100  pounds  of  butter  fat  in  the  milk  from  93.22 
to  98.97  pounds  were  recovered  in  the  butter,  the  average  loss  being 
0.89  pound  in  the  skim  milk,  0.12  pound  in  the  buttermilk,  and  2.24 
pounds  by  handling.  The  saving  effected  by  the  separator  over  cold 
deep  setting  is  estimated  at  4.63  pounds  for  every  100  pounds  of  fat  in 
the  milk. 

In  other  words,  by  the  use  of  the  separator  we  should  save  4.63  per  cent  of  our  raw 
material.  The  daily  yield  of  our  herd  at  the  time  these  tests  were  made  was  about 
400  pounds,  testing  4^  per  cent  fat.  This  means  a production  of  18  pounds  of  butter 
fat  daily.  A loss  of  4.63  per  cent  of  this  would  equal  a loss  of  about  1 pound  of 
butter  per  day.  At  an  average  price  of  25  cents  per  pound  this  would  he  a loss  of 
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$91.25  per  year,  which,  is  equivalent  to  6 per  cent  interest  on  an  investment  of  a trifle 
over  $1,500.  The  list  price  of  the  separator  is  $125.  It  may  he  noted  that  the  above 
estimate  agrees  well  with  a similar  estimate  made  by  Babcock,  who  expresses  the 
opinion  that  the  use  of  the  small  separator  will  pay  with  a herd  of  ten  good  cows. 

In  a comparison  of  separating  by  hand  power  and  by  steam  power,  the 
latter  was  found  to  give  slightly  better  separation,  presumably,  it  is 
believed,  because  a somewhat  uniformly  higher  rate  of  speed  was  main- 
tained than  by  hand  power.  It  was  found  advisable  to  run  the  machine 
at  a somewhat  higher  rate  of  speed  than  that  recommended  by  the 
manufacturers,  the  crank  being  given  about  45  revolutions  per  minute 
instead  of  42. 

The  teachings  of  these  tests  are  summarized  as  follows: 

(1)  The  skim  milk  contained  in  most  cases  less  than  0.05  per  cent  of  butter  fat. 

(2)  Out  of  the  total  possible  amount  of  butter,  but  0.9  per  cent  was  lost  in  the  skim 
milk,  and  but  3.25  per  cent  in  the  skim  milk,  buttermilk,  and  mechanical  losses;  or  in 
other  words,  96.75  per  cent  of  the  total  raw  material  (butter  fat)  was  recovered  in 
the  finished  butter. 

(3)  It  is  estimated  that  the  saving  by  the  use  of  this  machine,  as  compared  with 
the  use  of  cold  deep  setting  will  in  one  year,  with  a herd  of  twenty  to  twenty-five 
cows,  equal  three  fourths  the  cost  of  the  machine. 

(4)  The  machine  has  proved  very  satisfactory  in  the  regular  work  of  the  station 
creamery. 

(5)  The  use  of  hand  power  is  to  be  recommended  only  for  small  dairies. 

Evans  and  Healings  milk  cooler  (p.  18). — Brief  mention  is  made  of 
trials  of  the  Star  milk  and  cream  cooler,  but  no  data  given. 

“ When  there  is  a sufficient  supply  of  water,  milk  may  be  cooled  very 
rapidly  and  efficiently  by  this  apparatus.  We  have  had  no  difficulty 
in  cooling  the  milk  to  within  3°  of  the  temperature  of  the  water  used, 
and  have  kept  the  cooled  milk  in  summer  practically  sweet  for  two 
days.” 

Experiments  in  the  manufacture  of  cheese  during  May,  L.  L. 

Van  Slyke  (Hew  Yorlc  State  Sta.  Bui.  Ho.  43 , n.  ser.7  June , 1892 , 
pp.  137). 

Synopsis. — A detailed  report  with  summary  of  results  of  fourteen  experiments  in 
cheese-making  at  cheese  factories  and  at  the  station.  Among  the  points 
brought  out  are  the  indications  with  reference  to  loss  of  milk  constituents  in 
cheese-making,  influence  of  composition  of  milk  on  yield  and  composition  of 
cheese,  and  the  reason  for  low  yield  of  cheese  in  the  month  of  May. 

The  first  of  a series  of  investigations  at  the  station  on  the  manufac- 
ture of  cheese  were  reported  in  Bulletin  Ho.  37  (new  series)  of  the 
station  (E.  S.  R.,  vol.  hi,  p.  610).  In  resuming  this  line  of  work  the 
plan  was,  beginning  with  the  month  of  May,  to  carry  on  tests  for  one 
week  in  each  month  at  cheese  factories  and  one  week  at  the  station 
throughout  the  season.  The  present  bulletin  reports  the  progress  for 
the  month  of  May,  1892.  “ It  is  hoped  that  it  may  be  found  practica- 

ble to  issue  a bulletin  on  the  work  of  each  month  during  the  season, 
and  at  the  end  present  in  a special  bulletin  a summary  of  the  whole 
season’s  work.” 

8378 — Ho.  4 4 


366 


EXPERIMENT  STATION  RECORD. 


Fourteen  trials  are  reported,  eight  at  the  station  with  milk  from  the 
station  herd,  and  six  at  the  factory  with  milk  supplied  by  patrons. 
Whole  milk  was  used  in  all  cases  except  two.  In  several  of  the  factory 
trials  the  milk  was  divided  into  richer  and  poorer  milk  and  placed  in 
separate  vats.  With  one  exception  the  Cheddar  process  was  used. 
The  manner  of  testing  the  ripeness  of  the  milk  is  described  as  follows: 

The  milk  in  the  cheese  vat  is  heated  to  84°  F. ; of  this,  11  ounces,  fluid  measure, 
are  placed  in  a tin  cup  and  1 c.  c.  of  rennet  added  and  incorporated  ky  stirring.  The 
cup  is  then  placed  in  a vat  of  warm  milk  and  watched  until  the  milk  begins  to 
thicken.  The  time  when  the  rennet  is  added  should  he  noted,  and  the  time  when 
the  milk  begins  to  coagulate.  If  the  milk  is  of  the  proper  degree  of  ripeness"  it 
should  begin  to  thicken  in  about  one  minute.  In  case  the  milk  thickens  in  much 
less  than  one  minute  overripeness  is  indicated.  In  case  the  milk  requires 
much  more  than  one  minute  to  thicken  it  is  allowed  to  stand  until  repeated 
tests  show  the  proper  degree  of  ripeness,  or  else  5 or  10  pounds  of  “ starter”  are 
added.  When  the  milk  thickens  in  one  minute,  then  rennet  can  be  added  to  the 
whole  and  the  operation  of  manufacture  continued.  * * * It  must  be  plain  to 

every  cheese  maker  that  this  method  of  ascertaining  the  degree  of  ripeness  of  milk, 
when  intelligently  used,  is  a marked  advance  over  the  former  method  of  guessing  or 
depending  upon  uncertain  signs.  Its  use  will  tend  to  uniformity  in  results  and 
enable  the  maker  to  control  another  step  of  the  process. 

It  is  suggested  that  more  uniform  results  might  be  secured  in  salting 
by  adding  salt  in  proportion  to  the  amount  of  fat  taken  instead  of 
the  quantity  of  milk  taken.  Since  the  saltness  of  cheese  affects  the 
rapidity  with  which  it  ripens,  uniformity  in  salting  is  desirable  to 
secure  a uniform  product.  This  method,  however,  was  not  followed  in 
the  experiments  described. 

The  determinations  of  fat  in  the  milk,  whey,  and  dheese  were  all  made 
by  gravimetric  methods.  The  data  of  the  separate  trials  are  tabulated 
and  discussed  at  length.  They  include  analyses  of  the  milk,  whey,  and 
green  cheese.  The  essential  results  of  the  trials  are  summarized  as 
follows : 

Loss  of  milk  constituents  in  cheese-making. — The  amount  of  fat  lost  in  the  whey  in- 
creased in  some  cases  and  decreased  in  others  when  the  amount  of  fat  in  the  milk 
increased. 

The  average  amount  of  fat  lost  in  the  whey  in  all  the  experiments  was  0.29  pound 
(about  4£  ounces)  for  100  pounds  of  milk,  which  was  about  7.5  per  cent  of  the  fat  in 
the  milk.  In  the  factory  experiments  the  average  loss  of  fat  was  about  9 per  cent  of 
the  fat  in  the  milk,  while  in  the  station  experiments  the  average  loss  was  about  7 per 
cent  of  the  fat  in  the  milk. 

The  amount  of  casein  and  albumen  lost  in  the  whey  increased  quite  uniformly  when 
the  casein  and  albumen  in  the  milk  increased. 

The  average  amount  of  casein  and  albumen  lost  in  the  whey  in  all  the  experiments 
was  0.74  pound  (about  12  ounces)  for  100  pounds  of  milk,  averaging  0.64  pound  in  the 
factory  and  0.81  pound  in  the  station  experiments.  From  23.5  to  24  per  cent  of  the 
casein  and  albumen  in  the  milk  was  lost,  the  proportion  of  loss  being  quite  uniform 
in  all  the  experiments. 

Of  the  0.74  pound  (or  12  ounces)  of  casein  and  albumen  lost,  0.15  pound  (about  2£ 
ounces}  consisted  of  casein  and  0.59  pound  (about  9£  ounces)  of  albumen.  About  6 
per  cent  of  the  casein  and  82  per  cent  of  the  albumen  in  the  milk  was  lost  on  an 
average. 
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In  the  various  lots  of  milk  used  there  were  on  an  average  2.4  pounds  of  casein  and 
0.72  pound  of  albumen,  or  for  every  pound  of  albumen  there  were  about  3.3  pounds 
of  casein. 

Influence  of  composition  of  milk  on  composition  of  cheese. — The  proportion  of  fat  in  the 
cheese  increased  as  a rule  when  the  amount  of  fat  in  the  milk  increased,  but  the 
increase  of  fat  in  the  cheese  was  not  uniform  with  the  increase  of  fat  in  the  milk. 
Green  cheese,  made  from  factory  milk  that  contained  about  3 pounds  of  fat  in  100 
pounds  of  milk,  contained  about  33  pounds  of  fat  in  100  pounds  of  cheese.  Cheese 
made  from  whole  milk  to  which  cream  had  been  added,  and  which  contained  6 pounds 
of  fat  in  100  pounds  of  milk,  contained  42  pounds  of  fat  in  100  pounds  of  cheese. 
Cheese  made  from  milk  containing  about  3.35  pounds  of  fat  in  100  pounds  of  milk,  con- 
tained about  35  pounds  of  fat  in  100  pounds  of  cheese ; when  the  milk  contained  about 
4.25  pounds  of  fat  in  100  pounds  of  milk  the  cheese  contained  from  36  to  36.5  pounds 
of  fat  in  100  pounds  of  cheese.  In  case  of  milk  partially  skimmed,  containing  3.56 
pounds  of  fat  in  100  pounds  of  milk,  the  cheese  contained  nearly  32  pounds  of  fat  in 
100  pounds  of  cheese. 

Basing  a comparison  of  results  upon  the  water-free  cheese,  instead  of  green  cheese, 
we  obtain  results  that  are  quite  similar  in  their  relations. 

In  general  the  fat  exercised  a greater  influence  upon  the  composition  of  the  cheese 
than  any  other  constituent  of  the  milk. 

In  the  cheese  made  from  the  normal  milk,  the  amount  of  casein  and  albumen  in  100 
pounds  of  cheese  was  a fairly  uniform  quantity,  varying  in  the  green  cheese  from  22 
to  24  pounds  and  in  the  water-free  cheese  from  36  to  38  pounds.  The  milk  contain- 
ing least  fat  made  cheese  containing  a little  more  casein  and  albumen.  Skimming 
the  milk  partially  largely  increased  the  amount  of  casein  and  albumen  in  the  cheese, 
while  adding  cream  to  whole  mill*.  diminished  the  amount  of  casein  and  albumen  in 
the  cheese. 

The  results  appear  to  indicate  that  in  cheese  made  from  normal  milk,  containing 
from  3 to  4.25  pounds  of  fat  in  100  pounds  of  milk,  there  should  be  about  Impounds 
to  1.5  pounds  of  fat  for  1 pound  of  casein  and  albumen  in  the  water-free  cheese.  Par- 
tial skimming  reduced  this  ratio  to  1.22  pounds,  while  addition  of  cream  raised  it 
to  over  2 pounds. 

Influence  of  composition  of  milk  on  yield  of  cheese. — Of  the  increased  yield  of  cheese 
obtained  in  the  various  experiments,  nearly  one  half  of  the  increase,  on  an  average, 
was  due  to  an  increase  of  fat  in  the  milk  from  which  the  cheese  was  made. 

The  amount  of  fat  retained  in  the  cheese  made  from  100  pounds  of  milk  increased 
when  the  amount  of  fat  in  the  milk  increased,  but  not  with  exact  uniformity. 

On  an  average  the  increase  of  casein  and  albumen  in  the  milk  produced  a little 
over  one  fifth  of  the  increased  yield  of  cheese  observed  in  the  various  experiments. 

The  amount  of  casein  and  albumen  retained  in  the  cheese  made  from  100  pounds 
of  milk  increased  quite  uniformly  when  the  amount  of  casein  and  albumen  in  the 
milk  increased. 

About  one  third  of  the  increased  yield  of  cheese  was  due  to  an  increased  amount 
of  water  retained  in  the  cheese. 

The  amount  of  water  retained  in  the  cheese  made  from  100  pounds  of  milk  was 
quite  variable,  and  increased  when  either  the  fat  or  casein  and  albumen  in  the  milk 
increased. 

Yield  of  cheese. — Of  the  factory  milk,  there  were  required  on  an  average  11.4 
pounds  to  make  1 pound  of  cheese.  Of  the  station  milk,  8.8  pounds  sufficed  to  make 
1 pound  of  cheese. 

The  low  yield  of  cheese  from  the  factory  milk  was  mainly  due  to  the  small  amount 
of  fat,  casein,  and  albumen  contained  in  it,  that  is,  to  the  poor  quality  of  the  milk, 
and  in  addition  the  loss  in  manufacture  was  a little  greater.  The  poor  quality  of 
the  milk  was  probably  due  to  the  fact  that  the  cows  were  in  the  earlier  stage  of 
their  period  of  lactation. 
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Influence  of  variation  of  conditions  of  manufacture. — In  two  sets  of  comparisons  [using 
different  amounts  of  rennet],  only  one  case  showed  any  difference  in  loss  of  fat, 
casein,  and  albumen,  and  this  was  when  the  amount  of  rennet  used  was  much  less 
than  the  usual  amount.  No  difference  of  yield  was  shown  that  could  he  attributed 
to  variation  in  the  amount  of  rennet  used.  In  two  sets  of  comparisons  [of  cutting 
curd  in  hard  and  soft  condition],  one  case  of  soft  cutting  gave  a little  larger  loss  of 
fat  and  casein.  In  one  case  the  soft-cut  curd  gave  a larger  yield,  owing  mainly  to 
the  retention  of  more  moisture. 

Loss  of  cheese  in  weight  during  first  month. — The  loss  of  weight  varied  for  the  first 
month  from  5.5  to  8.87  pounds,  and  averaged  6.95  pounds  for  each  100  pounds  of 
green  cheese. 


AGRICULTURAL  ENGINEERING. 

Irrigation  engineering,  L.  G.  Carpenter  ( Colorado  Sta.  Report  for 
1891 , pp.  45-57). — The  plan  of  work  in  1891  was  the  same  as  in  previous 
years,  and  included  investigations  relating  to  return  or  seepage  waters, 
evaporation  from  reservoirs,  and  duty  of  water. 

Return  or  seepage  tvaters. 

After  a country  has  been  irrrigated  for  some  time  there  are  some  changes  in  the 
regime  of  streams,  so  that  these  are  more  regular  in  their  flow,  especially  in  the  dry 
season ; often  they  may  be  repeatedly  drained  to  the  last  drop  and  soon  after  have 
enough  to  make  a respectable  stream.  Most  of  this  return  is  from  invisible  sources, 
or  in  quantities  too  small  to  measure.  While  an  increase  in  the  volume  of  streams  is 
noticed  in  a non-irrigated  country,  in  many  of  the  irrigated  valleys  the  return  is 
attributed  to  irrigation  * * * 

We  have  not  observations  which  will  absolutely  prove  that  this  increase  is  due 
solely  to  irrigation,  but  the  fact  familiar  to  all  irrigating  countries,  that  land  pre- 
viously dry  becomes  saturated  and  requires  draining  because  of  the  seepage  from 
ditches  or  irrigated  lands  of  higher  location,  and  other  analogous  facts,  render  it 
very  probable  that  most  if  not  all  of  the  return  observed  is  clue  to  the  return  from 
the  waters  which  have  been  applied  in  irrigation.  * * * It  is  possible  that  irri- 

gation in  the  upper  valley  of  a river  is  beneficial  to  the  lower  valley  by  the  return 
water  in  the  season  during  the  period  of  low  water. 

Measurements  of  the  return  waters  of  the  Cache  a la  Poudre  River, 
made  at  different  times,  are  tabulated: 

Comparison  of  measurements  of  return  or  seepage  ivaters,  Cache  a la  Poudre  River. 

[Measures  in  cubic  feet  per  second.] 


Date. 

Return 
Cation  to 
Larimer 
and  W eld 
Canal. 

Return 
Larimer 
and  Weld 
to  No.  2 
Canal. 

Return 
No.  2 to 
Ogilvy 
Canal. 

Total  return  Canon 
to— 

Ogilvy 

Canal. 

Mouth  of 
Poudre. 

1885,  Oct.  12 

11. 86 
11.27 
25.  79 
16.  41 

25. 50 
36.  79 
13.  66 
8. 71 
57.  31 

49.  54 
44.  50 
20.  87 
33.16 
35.  80 

86. 90 
92. 56 
77.  57 
58.  31 
96. 11 

188&.  Oct.  14^17 

98. 96 
100.  79 
77. 71 

1890,  Oct.  16-18 

1891,  Oct.  28-80  

1892,  Mar.  10-12 

These  figures  do  not  substantiate  the  view  that  the  return  is  increas- 
ing. 
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Evaporation. — Measurements  on  tanks  placed  in  the  ground  at  the 
station  and  at  the  Divide  and  Bocky  Ford  Substations  and  on  floating 
tanks  in  a canal  and  on  a lake  are  tabulated.  These  tanks  were  ar- 
ranged as  described  in  the  Annual  Eeport  of  the  station  for  1888,  p. 
164  (E.  S.  Bui.  No.  2,  part  I,  p.  34).  The  results  are  given  in  the  follow- 
ing table : 

Comparative  evaporation,  1891. 


Station. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Rov. 

Dec. 

Agricultural  College,  monthly 

Agricultural  College,  daily 

Divide 

Inches. 
5.  63 
0. 16 

Inches. 
4. 97 
0. 17 
7.  83 
7. 44 

Inches. 
5. 72 
0.18 
5. 12 
7. 24 

Inches. 
4. 91 
0. 16 
4. 13 
6.  50 

J 

Inches.  \ 
4.12  j 
0.14  j 
5.32  j 
6.75 

Inches. 

3.62 
| 0.12 

Inches. 
1. 73 
0. 06 

Inches. 
0. 7 c 
0. 02 

"Rnfilry  TTnrd _ 

0.56 

Observations  for  1890  reduced  by  the  formula  E =0.39  (T-t)  (1+0.02 
W),  discussed  in  the  report  of  the  station  for  1889  (E.  S.  B.,  vol.n,p.  394), 
gave  the  following  results : Total  evaporation  observed,  156  days,  23.30 
inches;  computed,  23.74  inches. 

The  duty  of  water. — Experiments  were  undertaken  in  1891  to  deter- 
mine the  total  amount  of  water  used  in  irrigation  as  well  as  that  required 
for  each  of  the  various  crops  grown  in  the  irrigated  area.  The  results 
were  incomplete  and  unsatisfactory,  and  are  withheld  until  further  data 
have  been  accumulated. 

Experiments  in  tile  drainage  at  Louisiana  State  Station,  D.  17. 

Barrow  (. Louisiana  Stas.  Bui.  No.  17 , 2d  ser .,  pp.  497 , 498). — Observa- 
tions in  1891  on  the  effects  of  the  system  of  tile  drainage  in  use  at  the 
station  gave  the  following  indications : (1)  Drainage  started  and  stopped 
earlier  in  tiles  placed  at  a depth  of  3 feet  than  in  those  at  greater 
depths;  (2)  drainage  was  not  much  more  rapid  with  tiles  20  feet  apart 
than  with  tiles  40  feet  apart;  (3)  no  blight  was  observed  on  cotton 
on  the  drained  land ; (4)  crops  on  the  drained  land  suffered  relatively 
little  from  drouth;  (5)  the  drained  land  could  be  cultivated  sooner  after 
heavy  rains. 
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Fifth  Annual  Report  of  Arkansas  Station  (Arkansas  Sta . Report 
for  1892 , pp.  58). — This  is  for  the  fiscal  year  ending  June  30,  1892,  and 
includes  brief  statements  regarding  the  work  and  equipment  of  the 
station,  a financial  report,  and  Bulletins  Nos.  16-19  of  the  station, 
abstracts  of  which  have  been  published  in  the  Eecord.  Arrangements 
have  been  made  for  the  establishment  of  an  additional  substation  at  or 
near  Camden,  in  the  southern  part  of  the  State.  Successful  experi- 
ments with  wheat,  oats,  grasses,  and  clover  are  reported  from  the  sub- 
stations at  Newport  and  Pine  Bluff,  localities  in  which  cotton  is  now 
the  chief  crop. 
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Fourth  Annual  Report  of  Colorado  Station  ( Colorado  Sta.  Report 
for  1891, pp.  130). — This  contains  brief  general  statements  regarding  the 
work  in  the  departments  of  agriculture,  botany  and  horticulture,  chem- 
istry, meteorology  and  irrigation,  and  entomology,  and  at  the  San  Luis 
Valley,  Arkansas  Valley,  and  Divide  Substations,  together  with  reports 
by  the  director  and  a visiting  committee  appointed  by  the  Colorado  State 
Horticultural  Society  and  the  State  Grange.  There  is  also  a financial 
statement  for  the  fiscal  year  ending  June  30,  1891. 

Reports  of  director  and  treasurer  of  Maine  Station  for  1891 
(Maine  Sta.  Report  for  189  f pp.  ii-viii). — The  report  of  the  director  con- 
tains brief  general  statements  regarding  the  work  of  the  station.  The 
author  urges  the  necessity  of  limiting  the  scope  of  the  station’s  work 
to  those  investigations  which  can  be  thoroughly  carried  on.  He  also 
recommends  that  the  State  should  provide  means  for  conducting  the 
fertilizer  inspection,  which  is  now  paid  for  out  of  the  funds  given  the 
station  by  the  United  States. 

The  report  of  the  treasurer  is  for  the  fiscal  year  ending  June  30, 1891. 

Fourth  Annual  Report  of  New  York  Cornell  Station  (JYew  York 
Cornell  Sta.  Report  for  1891 , pp.  419 , plate  1,  figs.  95). — This  includes 
brief  statements  regarding  the  work  in  the  several  departments  of  the 
station;  a detailed  financial  report  for  the  fiscal  year  ending  June  30, 
1891;  and  Bulletins  Nos.  26-37,  abstracts  of  which  have  been  published 
in  the  Becord.  The  workroom  of  the  dairy  house  is  described  and 
illustrated. 

First  Annual  Report  of  Washington  Station  ( Washington  Sta. 
Report  for  1891 , pp.  31).— This  contains  the  text  of  the  act  of  the  State 
legislature,  approved  March  9,  1891,  for  the  establishment  of  the  State 
Agricultural  College  and  Experimental  Station;  the  act  of  Congress 
of  March  2, 1887,  relating  to  the  stations ; and  an  outline  plan  of  experi- 
ments to  be  conducted  by  the  station. 


ABSTRACTS  OF  PUBLICATIONS 


OF  THE  UNITED  • STATES  DEPARTMENT  OF 
AGRICULTURE. 


Some  physical  properties  of  soils  in  their  relations  to  moisture 
and  crop  distribution,  M.  Whitney  ( Weather  Bureau , Bui.  No.  4.  pp. 
90 , diagrams  3). — Tliis  is  a detailed  discussion  of  soil  investigations 
briefly  described  in  the  Annual  Beport  of  the  Maryland  Station  for 
1891  (E.  S.  B.,  vol.  IV,  p.  17).  The  additional  matter  includes  formulas, 
analytical  data,  and  detailed  descriptions  and  tests  of  methods.  Among 
the  latter  may  be  noted  experiments  with  a method  for  determining 
soil  moisture  by  means  of  electrical  resistance.  This  method  “-is  based 
on  the  changing  electrical  resistance  between  two  plates  permanently 
buried  in  the  soil,  with  the  changing  moisture  content.”  An  objection  to 
the  method  lies  in  the  apparent  impossibility  of  securing  good  contact 
between  the  soil  and  plates.  Copper  plates  were  first  used,  then  carbon, 
and  finally  mercury  contained  in  clay  or  in  flat,  porous  cells,  but  in  no 
case  did  the  results  prove  satisfactory.  These  experiments,  however, 
gave  an  indication  of  a movement  of  soil  grains  which  has  been  made 
a subject  of  study.* 

[For  this  purpose]  a tliin  rubber  ice  bag  with  a capacity  of  approximately  1,000  c.  c. 
was  securely  fastened  to  a rubber  stopper  bearing  a 60  c.  c.  separating  funnel  for  the 
admission  of  water,  and  a small  tube,  with  an  internal  diameter  of  about  3 mm.,  which 
projected  about  2 inches  above  the  surface  of  the  ground,  and  was  then  bent  hori- 
zontally for  about  18  inches  in  length,  and  was  graduated  the  whole  extent  into 
eighths  of  an  inch. 

The  rubber  bag  was  about  one  third  filled  with  water  and  buried  in  the  soil,  the 
soil  being  pressed  around  the  bag  so  as  to  force  the  water  up  into  the  small  tube. 
The  tube  being  horizontal  maintained  a constant  pressure  whether  the  bag  expanded 
or  contracted,  and  when  the  water  fell  in  the  tube,  as  it  did  almost  every  day,  water 
was  added  through  the  separating  funnel.  This  arrangement  insured  a constant  pres- 
sure in  the  bag,  and  if  there  was  any  tendency  for  the  soil  to  move  away  the  bag 
would  expand  and  follow  it. 

Tri- daily  readings  of  this  instrument  and  of  soil  thermometers  are 
tabulated  for  March,  April,  and  May,  1892.  These  observations  indi- 
cate that  there  ivas  a movement  of  the  soil  particles  away  from  the 
rubber  bag  and  a constant  enlarging  of  the  bag.  This  investigation 
is  to  be  continued  on  a larger  scale. 


* See  also  South  Carolina  Report  for  1889,  p.  70. 


371 


372 


EXPEKtfMENT  STATION  RECORD. 


Insect  Life  (Division  of  Entomology,  Insect  Life,  vol.  v,  No.  1,  Sept., 
1892, pp.  62,  figs.  6). — This  number  contains  the  following  articles: 

j Rose  sawfiies  in  the  United  States,  G.  V.  Riley  (pp.  6-11). — A full  ac- 
count of  the  sawfiies  affecting  the  rose  in  the  United  States,  viz,  the 
bristly  roseworm  (Gladius  pectinicornis),  banded  emphytus  or  curled 
roseworm  (Emphytus  cinctus),  and  American  rose  slug  (Monostegia 
rosce).  The  life  history  of  the  first-mentioned  species  is  given  in  de- 
tail, together  with  descriptions  and  figures  of  the  insect  in  all  its  stages. 
All  these  species  are  amenable  to  the  usual  sawfly  remedy,  viz,  spray- 
ing with  a mixture  of  powdered  hellebore  in  water.  A wash  suffi- 
ciently strong  for  the  destruction  of  the  larvae  may  be  made  by  mixing 
2 ounces  of  hellebore  with  2 or  3 gallons  of  water. 

An  experiment  against  mosquitoes,  L.  0.  Howard  (pp.  12-14). — A paper 
read  before  the  meeting  of  the  Association  of  Economic  Entomologists 
at  Eochester,  New  York,  August  16,  1892.  A small  pool  of  water 
measuring  60  square  feet  was  treated  with  4 ounces  of  kerosene,  and 
as  a result  all  aquatic  larvae,  including  those  of  the  mosquito,  were 
killed,  and  female  mosquitoes  were  killed  while  attempting  to  deposit 
their  eggs  in  the  water.  Ten  days  after  treatment  a careful  estimate 
was  made  of  the  number  of  dead  insects  found  floating  on  the  surface 
of  the  water.  This  estimate  showed  a total  of  7,400  insects,  370  of  which 
were  mosquitoes.  At  this  rate  a barrel  of  kerosene,  costing  $1.50,  will 
treat  96,000  square  feet  of  water  surface.  The  writer  believes  that  by 
the  use  of  kerosene,  the  drainage  of  swamp  lands  where  practicable,  the 
introduction  of  fish  into  ponds  where  they  do  not  occur,  and  the  careful 
watching  of  rain  water  barrels  and  tanks  the  mosquito  plague  may  be 
greatly  lessened. 

Occurrence  of  Bueeulatrix  eanadensisella,  Ghamh.,  on  birches  in  Rhode 
Island , A.  S.  Pachard  (pp.  14-16). — An  illustrated  account  of  the  de- 
structive Tineid  moth  (Bueeulatrix  eanadensisella)  on  the  leaves  of 
Betula  populifolia  in  Ehode  Island. 

New  injurious  insects  of  a year,  G.  V.  Riley  (pp.  16-19). — A paper  read 
before  the  American  Pomological  Society,  comprising  a list  of  about 
fifty  of  the  more  important  insects  that  have  been  reported  to  the  U. 
S.  Department  of  Agriculture  as  injurious  to  fruit  during  the  year 
1890-’91. 

Notes  on  the  larva  of  Amphizoa,  H.  G.  Hubbard  (pp.  19-22). — An  illus- 
trated account  of  the  larva  of  an  anomalous  water  beetle,  Amphizoa 

lecontei. 

The  dipterous  parasite  of  Melanoplus  devastator  in  Galifornia,  D.  W. 
Goquillett  (pp.  22-24). — A two-winged  parasite  of  the  devastating  locust, 
Melanoplus  devastator,  is  described  as  a new  species  under  the  name 
Sarcophaga  opifera,  and  a summary  is  furnished  of  published  records  of 
the  Sarcophagids  that  have  been  bred  from  living  hosts. 

A neiv  sweet-potato  sawfly,  G.  L.  Marlatt  (pp.  24-27). — An  illustrated 
account  of  the  Schizoeerus  privatus,  a new  sawfly  enemy  of  the  sweet 
potato. 
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On  the  nomenclature  and  on  the  oviposition  of  the  bean  weevil  ( Bruchus 
obtectus , & lay)  (pp.  27-33). — The  first  part  of  this  editorial  article  con- 
sists of  a history  of  the  different  scientific  names  that  have  been  pro- 
posed for  the  bean  weevil,  formerly  known  as  Bruchus  obsoletus  and 
B.  fabce , but  which  according  to  the  law  of  priority  should  have  the 
name  Bruchus  obtectus , Say.  Riley’s  former  reasoning  that  the  species 
is  not  B.  obsoletus  is  confirmed  by  discovery  of  the  true  obsoletus , and 
Dr.  Horn’s  conclusion  to  the  contrary  must  be  rejected. 

The  second  part  of  the  article  treats  of  the  oviposition  of  the  weevil 
in  the  field,  and  shows  that  the  eggs  are  thrust  in  masses  inside  the 
pod. 

Notes  on  the  habits  of  some  species  of  Ooleoptera  observed  in  San  Diego 
County , California , F.  E.  Blaisdell  (pp.  33-36). — Notes  on  the  food 
plants  of  over  thirty  species  of  Pacific  coast  Ooleoptera  and  a list  of 
seventeen  species  of  dried  medicinal  plants  subject  to  the  attack  of  the 
drug  pest,  Sitodrepa  panicea. 

Lucilia  nobilis  parasitic  on  man , F.  Meinert  (pp.  36,  37).-— A transla- 
tion of  Dr.  Meinert’s  article  in  Scertryk  of  Fntomologishe  Meddelelser 
on  Lucilia  nobilis , one  of  the  blue-bottle  flies  reared  from  larvse  infest- 
ing the  ears  of  man. 

Biologic  notes  on  New  Mexico  insects , C.  H.  T.  Townsend  (pp.  37-40). — 
Observations  on  the  habits  of  twenty  species  of  New  Mexico  Ooleop- 
tera. Of  the  species  mentioned,  Macrodactylus  uniformis , Allorliina 
mutabilis , Diabrotica  tenella , and  Raltica  foliacea  are  of  economic  impor- 
tance. The  Diabrotica,  which  is  considered  a variety  of  the  well-known 
twelve-spotted  cucumber  beetle,  is  reported  as  attacking  several  culti- 
vated plants. 

Further  notes  on  the  neic  herbarium  pest , C.  V.  Riley  (pp.  40,  41). — 
The  writer  points  out  the  difference  between  the  moth  described  as 
Carphoxera  ptelearia  in  Insect  Life,  vol.  iv,  p.  108,  and  a similar  insect, 
Acidalia  herbariata , which  has  long  been  known  in  Europe  as  an 
enemy  to  dried  plants. 

The  Australian  enemies  of  the  red  and  black  scales  (pp.  41-43). — The 
Australian  ladybird,  Orcus  chalybeus , brought  to  this  country  in  the 
hope  that  it  would  prove  an  efficient  destroyer  of  the  red  scale  of 
the  orange,  seems  thus  far  not  to  have  fulfilled  expectations.  Another 
Australian  ladybird,  Orcus  australasice , may  prove  of  use  against  the 
red  scale,  as  it  is  doing  well  in  confinement. 

General  notes  (pp.  43-62). — Among  the  subjects  treated  are  the  fol- 
lowing: A new  enemy  of  cotton,  Luperus  brunneus ; reports  of  the 
recent  appearance  of  the  horn  fly  in  Pennsylvania,  New  York,  Connecti- 
cut, Texas,  Massachusetts,  Ohio,  Iowa,  and  Florida;  tent  caterpillars 
on  hops  in  the  State  of  Washington;  success  of  the  Yedalia,  recently 
introduced  from  this  country  into  Egypt;  the  rascal  leaf  crumpler  in 
Texas ; Gortyna  nitela  on  cotton ; sugar  cane  pin  borer  and  cane  dis- 
ease; clover  leaf  weevil  in  Ohio;  larval  habits  of  Tlialpochares  cocciphaga) 
and  the  botfly  on  human  beings. 
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Contributions  from  the  XT.  S.  National  Herbarium  (Bivision  of 
Botany , Contributions  from  the  JJ.  S.  National  Herbarium , vol.  i,  No.  5 , 
Sept.  20,  1892 , pp.  129-138 , plates  5). — This  includes  the  following  arti- 
cles : List  of  plants  collected  by  Dr.  Edward  Palmer  in  1890  on  Carmen 
Island,  by  J.  N.  Eose $ list  of  plants  collected  by  the  U.  S.  S.  Albatross  in 
1887-’91  along  the  western  coast  of  America,  by  J.  N.  Eose,  B.  0. 
Eaton,  A.  W.  Evans,  and  J.  W.  Eekfeldt;  revision  of  the  North  Ameri- 
can species  of  Hoffmanseggia , by  E.  M.  Eischer;  systematic  and  alpha- 
betic index  of  new  species  of  North  American  Phanerogams  and 
Pteridophytes,  published  in  1891,  compiled  by  Josephine  A.  Clark. 

Of  the  plants  collected  at  Carmen  Island,  in  the  Gulf  of  California, 
live  are  new  species,  Brymaria  diffusa , Besmanthus  fruticosus , Passiflora 
palmeri , Houstonia  ( Ereicotis ) fruticosa , and  Euphorbia  earmenensis.  The 
first  three  are  illustrated  in  the  plates  accompanying  the  article. 

The  plants  collected  by  the  steamer  Albatross  include  a few  species 
obtained  by  Prof.  Alexander  Agassiz,  in  1891,  at  Cocos  Island,  and  a 
larger  number  obtained  by  the  same  collector  at  the  Galapagos  Islands, 
and  ferns,  liverworts,  and  lichens  from  southern  Patagonia,  and  mosses 
from  Euegia  and  Patagonia.  The  new  species  described  are  Oxalis 
(Hedysarioideee)  agassizi , Bryum  ceelophyllum,  Lophocolea  apiculata,  and 
Schistochila  quadrifida.  The  last  two  are  illustrated. 
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Fixation  of  gaseous  nitrogen  during  vegetation,  E.  Breal  (Ann. 
Agron .,  18  (1893),  No.  8,  pp.  269-379). — Three  experiments  with  cresses 
grown  in  river  sand  are  reported.  In  two  of  these  unglazed  flower 
pots  holding  about  6 kg.  were  filled  with  sand  and  arranged  so  as 
to  secure  thorough  drainage  and  aeration.  Cress  seeds  germinated  on 
moist  filter  paper  were  weighed  and  transferred  to  the  pots,  and  an 
equal  weight  of  the  same  lot  of  seeds  was  taken  for  analysis.  The  pots 
were  moistened  with  a nutritive  solution  containing  all  the  essential 
elements  of  plant  food  except  nitrogen.  The  plants  developed  slowly 
at  first  (during  winter  months),  but  afterwards  exhibited  a normal 
growth  and  produced  seeds.  The  amount  of  nitrogen  in  the  soil  at  the 
beginning  and  at  the  end  of  the  experiment  was  determined,  as*  well  as 
that  in  the  water  used  and  the  crop  (excluding  roots)  obtained.  The 
results  are  given  in  the  following  table : 

Nitrogen  fixed  l)y  cresses  groiving  in  sand. 


Duration  of  ex- 
periment. 

Nitrogen. 

In  seed. 

In 

water 

added. 

In  soil 
at  be- 
gin- 
ning. 

In  crop 
pro- 
duced. 

In  soil 
at  end. 

Fixed 

during 

experi- 

ment. 

First  experiment : 

Potl... 

Pot  2 

Jan.  2-June  6... 
do 

Grams. 
0.  044 
0.  044 

0.  022 
0.  022 

Grams. 
0.070 
0. 070 

0. 100 
0. 100 

Grams. 
0. 221 
0. 221 

0. 510 
0.  510 

Grams. 
0. 349 
0. 334 

0. 701 
0.  521 

Grams. 
0.630 
0.  630 

0.  390 
0.  390 

Grams. 
0. 534 
0. 529 

0. 459 
0.  279 

Second  experiment : 

Potl 

Pot  2 

Oct.  4-June  1 . .. 
do 

One  hundred  of  the  seeds  planted  in  tbe  above  experiment  and  one 
hundred  of  those  produced  were  examined,  with  the  following  results : 


* 

Weight 

(dry). 

Nitrogen 
in  dry 
matter. 

100  seeds  planted „ 

Grams. 
0. 145 
0. 105 

Per  cent. 
5.3 
4.6 

100  seeds  produced 
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It  was  suggested  by  Deherain  that  the  gain  of  nitrogen  might  be  due 
to  the  mierobes  in  the  soil  found  by  Berthelot  to  be  capable  of  fixing 
free  nitrogen.  To  test  this  a pot  containing  600  grams  of  sand  was 
sterilized  in  an  oven  and  planted  with  cress  seed  which  had  been 
treated  with  corrosive  sublimate.  The  plants  grew  normally  at  the 
beginning,  but  after  reaching  a height  of  about  0.14  meter  produced 
a few  imperfect  seeds  and  began  to  languish.  Duplicate  pots  which 
had  not  been  sterilized  gave  a much  better  growth. 

The  experiments  of  Ville  with  rape  and  with  a mixture  of  cresses 
and  lupines,  and  those  of  Frank  with  oats,  barley,  spurry,  rape,  lupines, 
and  green  algae, # are  briefly  reviewed  as  pointing  in  the  same  direction 
as  those  of  the  author. 

From  the  data  presented  the  following  conclusions  are  drawn:  A soil 
very  poor  in  nitrogenous  matter  planted  with  cresses  (Breal)  or  with 
various  phanerogamous  or  cryptogamous  plants  (Frank)  is  capable  of 
bringing  these  plants  to  maturity  if  pots  of  sufficient  size  (2  to  10  kg.) 
are  employed. 

The  plants  produced  contain  much  more  nitrogen  than  the  seed  and 
water  used. 

The  nitrogen  used  is  not  entirely  derived  from  the  soil,  since  it  ap- 
pears that  in  some  cases  the  soil  is  enriched  instead  of  impoverished 
by  the  gain  by  the  plant,  and  in  cases  where  loss  does  occur  it  is  over- 
balanced by  the  gain  by  the  plant. 

In  the  author’s  experiments  there  was  a gain  of  atmospheric  nitro- 
gen through  the  plant  or  the  soil.  This  gain,  however,  was  not  sufficient 
to  produce  seeds  having  as  high  a per  cent  of  nitrogen  as  those  grown 
in  normal  soil. — w.  h.  b. 

The  physiological  function  of  the  root  tubercles  of  Elaeagnus 
angustifolius,  F.  Hobbe,  E.  Schmid,  L.  Hiltner,  and  E.  Hotter 
(Landw.  Vers.  Stat .,  41 , pp.  138-140 , figs.  2). — Among  various  experi- 
ments undertaken  to  determine  the  function  of  the  root  tubercles  of 
non-leguminous  plants,  those  with  Elaeagnus  have  given  decisive  re- 
sults. On  June  16  two  flower  pots,  containing  sterilized  nitrogen-free 
sand,  were  each  planted  with  four  Elaeagnus  seedlings,  and  six  days 
later  one  was  inoculated  from  the  top  with  an  extract  of  Elaeagnus 
earth.  Ho  effect  was  apparent  during  the  summer.  Toward  fall  the 
inoculated  plant  appeared  greener,  but  no  marked  difference  appeared 
until  the  following  spring,  when  it  developed  branches  and  grew 
vigorously.  An  examination  of  the  roots  revealed  the  presence  of 
well-developed  tubercles.  Comparative  measurements  of  two  repre- 
sentative plants  from  each  pot  showed  the  inoculated  plant  to  be  530 
mm.  high,  with  numerous  branches  and  leaves,  while  the  uninoculated 
plant  was  140  mm.  high,  without  branches  and  in  a famished  condition. 
There  appears  to  be  no  doubt  that  Elseagnus  through  its  root  tubercles 
is  able  to  assimilate  the  free  nitrogen  of  the  air.  These  tubercles  are 

* Deut.  landw.  Presse,  1891,  p.  779  (E.  S.  R.,  vol.  in,  pp.  418,  732). 
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produced  by  an  organism  entirely  distinct  from  Bacterium  radicicola.  It 
has  already  been  obtained  in  pure  cultures,  and  its  nature  and  devel- 
opment will  be  made  the  subject  of  a future  report. — w.  it.  b. 

The  diffusibility  of  the  bacteria  of  Leguminosae  in  the  soil,  F. 
Nobbe,  E.  Soiimid,  L.  Hiltner,  and  E.  Hotter  ( Landw . Vers^tat., 
41 , pp.  137 , 138 , jig.  1). — Having  observed  that  when  soils  were^tjL- 
oculated  at  the  surface  only  the  upper  part  of  the  root  system  pro-  T 
duced  tubercles,  the  authors  undertook  experiments  to  ascertain 
whether  this  was  due  to  a deficiency  of  oxygen  in  the  lower  part  of 
the  soil  or  to  the  limited  diffusive  power  of  the  bacteria.  On  May 
16  pea  plants  were  set  out  in  sterilized  sand  and  supplied  only  with 
mineral  manures.  Forty-one  days  later,  after  the  plants  had  shown 
marked  evidence  of  nitrogen  hunger,  the  sand  was  inoculated  at  a 
depth  of  200  mm.  with  an  emulsion  of  pure  cultivated  pea  tubercle  bac- 
teria at  the  rate  of  25  c.  c.  per  pot  (each  containing  5 plants).  The 
effect  of  the  inoculation  was  soon  apparent.  The  hunger  stage  was 
passed  July  20,  and  the  plants  took  on  a dark  green  color  and  devel- 
oped rapidly.  When  the  plants  were  harvested  the  roots  were  washed 
out  and  it  was  observed  that  only  the  deeper  roots  in  close  proximity 
to  the  point  of  inoculation  had  produced  tubercles,  while  the  upper 
root  system  was  entirely  free  from  them.  Another  experiment,  in  which 
the  soil  was  inoculated  at  a depth  of  120  mm.,  showed  a like  inability 
of  the  infection  to  spread  far  from  the  point  of  inoculation. 

It  appears  that  the  distribution  of  tubercles  on  the  roots  is  deter- 
mined by  the  presence  of  active  bacteria  in  the  soil  at  the  proper  place 
and  time. — w.  h.  b. 

The  effect  of  liming  on  the  porosity  of  clay  soils,  A.N.  Pearson 
( Chem . News,  66  (1892),  pp.  53,  54,  jig.  1). — Three  samples  of  clay  soils 
were  brought  to  the  same  degree  of  dryness,  and  ground  and  sifted  to 
the  same  degree  of  fineness.  Glass  tubes  were  then  filled  to  the  same 
depth  (2  inches)  with  the  soils,  great  care  being  exercised  to  secure  a 
like  degree  of  compactness.  The  surface  was  covered  with  a half-inch 
thickness  of  sand,  exactly  2 inches  of  water  added  in  a gentle  stream 
from  a specially  devised  siphon  apparatus,  and  the  time  required  for  the 
water  to  disappear  below  the  sand  noted.  Samples  of  the  same  soils  were 
mixed  with  h h and  2J  per  cent  of  quicklime,  respectively,  made  into  a 
paste,  dried,  ground,  and  submitted  to  percolation  in  the  same  manner. 
The  average  results  of  three  trials  in  each  case  were  as  follows : 

Effect  of  liming  on  percolation. 


Time  required  for  percolation. 


No.  1. 

No.  2. 

No.  3. 

Without  lime 

days  hrs.  min. 
6 4 17 

days  hrs.  min. 
12  11  28 

days  hrs. 
26  19 

With  J per  cent  lime 

12  42 

10  2| 

5 6J 

8 20 

7 23J 

2 12J 

7 

W ith  ^ per  cent  lime 

9 56  J 

2 55 

With  2^  per  cent  lime _ _ 
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It  will  be  noted  that  in  each  case  the  addition  of  lime  caused  a marked 
falling  off  in  the  time  required  for  percolation.  The  facts  here  brought 
out  are  peculiarly  applicable  in  the  management  of  sewage  farms  in 
clay  districts.  Applications  of  lime  in  such  cases  u would  reduce  the 
area  required,  render  underground  delivery  possible  when  otherwise 
impossible,  and  probably  assist  materially  in  the  purification  of  the 
sewage.” — w.  h.  b. 

The  solubility  of  the  phosphoric  acid  in  bone  meal,  H.  Otto 

( Chem . Ztg.y  1892 , p.  1128). — The  apparent  contradiction  between  the 
results  of  experiments  by  Wagner,  which  showed  that  Thomas  slag  was 
more  readily  available  and  gave  larger  returns  than  bone  meal,  and 
those  of  Marek  and  Holdefleiss,  which  indicated  that  bone  meal  u should 
be  classed  as  one  of  the  surest  and  most  effective  of  fertilizers,”  the 
author  is  able  to  explain  only  on  the  supposition  that  Wagner  experi- 
mented with  an  inferior  quality  of  bone  meal. 

Bone  meal  prepared  from  bones  extracted  with  benzine  always  con- 
tains from  4|  to  5 per  cent  of  nitrogen,  21  to  23  per  cent  of  phosphoric 
acid,  and  generally  less  than  2 per  cent  of  fat.  Bone  meal  containing 
less  than  4 per  cent  of  nitrogen  and  20  per  cent  of  phosphoric  acid  is 
not  pure  untreated  meal.  The  phosphoric  acid  of  Thomas  slag  (ground 
sufficiently  fine)  has  been  found  to  be  highly  soluble  in  citrate  solution. 
That  the  phosphoric  acid  of  bone  meal  (nearly  fat  free)  is  also  very 
soluble,  the  following  results  show : 


Mesb  of 
sieve. 

Phos- 

phoric 

acid. 

Nitrogen. 

Phosphoric  acid. 

Soluble. 

Per  cent 
of  whole. 

(1)  Bone  meal  from  ground  extracted  bones 

Do 

Mm. 

1.5 

1.0 

1.0 

Per  cent. 
22.2 
22.2 
19.0 

Per  cent. 
4.  75 
4.  75 
5. 10 

Per  cent. 
8.  05 
9. 15 
7. 40 

38. 28 
41.  20 
38.  94 

(2)  Coarse  bone  (Stampfmehl) 

It  is  believed  that  the  decomposition  of  the  gelatin  of  the  bone  in  the 
soil  increases  the  availability  of  the  phosphoric  acid  they  contain. — w. 
H.  B. 

A review  of  the  chemistry  of  tobacco,  B.  Kissling  (Chem.  Ztg.y 
1892 , pp.  153-155). — The  present  paper  is  in  continuation  of  a resume 
published  by  the  author  in  1884*  and  treats  of  the  contributions  subse- 
quent to  that  time.  Regarding  the  purely  chemical  side  of  the  subject 
little  has  appeared  within  the  last  decade.  The  tannic  acid  found  in 
tobacco  and  for  a time  supposed  to  be  peculiar  to  tobacco,  was  recog- 
nized by  T.  J.  Savery  f to  be  the  same  as  that  occurring  in  coffee.  In 
connection  with  the  chemistry  of  drying  and  fermenting,  the  investiga- 
tions of  Miiller-ThurgauJ  on  the  relation  of  starch  and  sugar  in  tobacco 

* Chem.  Ztg.,  1884,  pp.  68,  103, 119, 172, 190. 

t Chem.  News,  49  (1884),  p.  147. 

JLandw.  Jahrb.,  14  (1885),  p.465. 
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leaves  are  of  special  interest.  These  showed  that  the  tobacco  leaf,  like 
other  leaves,  is  relatively  rich  in  starch  at  night  and  poor  in  the  morn- 
ing, although  the  differences  found  were  relatively  small,  for  at  a me- 
dium temperature  only  about  one  fifth  of  the  starch  present  disap- 
peared. Fully  ripe  leaves  are  rich  iu  starch  both  morning  and  evening, 
and  the  consumption  of  sugar  is  very  small  except  in  the  neighborhood 
of  growing  parts.  The  dry  substance  of  fresh  ripe  tobacco  leaves  con- 
sists of  from  one  third  to  nearly  one  half  starch.  It  also  contains  con- 
siderable amounts  of  sugar.  Fermented  tobacco,  on  the  contrary,  is 
usually  poor  in  starch  and  entirely  free  from  sugar.  The  presence  of 
starch  in  fermented  leaves  depends  upon  the  ripeness  and  the  manner 
of  drying.  Leaves  which  are  dried  very  rapidly  always  contain  starch 
and  in  some  cases  considerable  amounts.  The  presence  of  starch  in 
the  leaves  may  also  be  due  to  injury  to  the  epidermis  of  the  green  leaves 
by  breaking,  scratching,  or  pinching  in  cutting  them.  Evaporation 
takes  place  rapidly  at  the  injured  places  and  the  cells  dry  out  before 
the  starch  is  all  changed  into  sugar.  During  drying  the  main  bulk  of 
the  starch  disappears  in  the  first  few  days,  and  finally  the  last  trace  if 
the  evaporation  is  not  allowed  to  go  on  too  rapidly.  Dried  tobacco 
always  contains  sugar,  that  dried  rapidly  containing  less  than  that  dried 
slowly,  as  follows  from  the  above.  During  the  process  of  fermentation 
the  sugar  entirely  disappears,  but  starch,  if  present,  seems  to  be  at- 
tacked only  with  difficulty.  Miiller-Tliurgau  found  the  following  pro- 
portions of  starch  and  sugar  in  tobacco  leaves : 


Per  cent  of  starch  and  sugar  in  dry  matter. 


Starch. 

Sugar. 

Unripe  leaves 

31.4 

1.2 

Nearly  ripe  leaves 

38.4 

1.0 

Fully  ripe  leaves 

42.6 

0.8 

Fesca*  showed  that  the  contents  of  amide  compounds  in  unfermented 
leaves  is  relatively  small,  and  that  one  of  the  most  important  functions 
of  the  fermentation  is  the  changing  of  the  albuminoids  to  amides. 

The  methods  for  determination  of  nicotine  proposed  by  the  author, 
by  Popovicif,  and  by  Fesca  in  the  paper  cited  above,  are  referred  to. 
As  to  the  constitution  of  nicotine,  it  is  still  regarded  as  a matter  of 
question,  although  recent  investigations  are  strongly  opposed  to  the 
theory  that  it  is  a dipyridyl  derivative. 

Concerning  the  culture  of  tobacco  the  number  of  investigations 
appearing  is  relatively  large.  The  investigations  of  van  Bemmelenf  on 
tobacco  growing  in  Sumatra  and  Java  are  especially  interesting.  The 
tobacco  of  these  countries  has  been  valued  for  cigar  wrappers  on 

*Landw.  Jahrb.,  17  (1888),  p.  346. 
tZeitscli.  physiol.  Chem.,  13  (1889),  p.  445. 
t Landw.  Vers.  Stat.,  38  (1890),  p.  394. 
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account  of  the  thinness  and  toughness  of  the  leaves.  For  several  years, 
however,  the  tobacco  produced  has  been  of  inferior  quality  in  this  re- 
spect, and  van  Bemmelen  sought  the  reason  and  remedy  for  this.  He 
came  to  the  conclusion  that  the  trouble  lay  first  of  all  in  the  physical 
condition  of  the  soil.  The  newly  cleared  land  of  Deli  in  Sumatra  is 
highly  adapted  to  the  growth  of  tobacco,  but  after  a few  years  of  cul- 
ture the  properties  of  the  soil  which  make  it  so  are  found  to  disappear. 
Van  Bemmelen  recommended  a rotation  between  tobacco  culture  and 
forest  culture,  a practice  only  applicable  to  tropical  countries.  After 
two  years  of  tobacco  culture  the  land  was  to  be  left  to  itself  for  six  or 
eight  years,  which  is  sufficient  to  reforest  it. 

The  investigations  of  A.  Mayer* * * §,  Nesslerf,  andM.  Barthf  on  manuring 
tobacco  are  referred  to.  The  conclusions  from  these  are  in  general  that 
fertilizers  containing  chlorine  should  be  avoided,  and  that  heavy  appli- 
cations of  potash  manures  and  materials  forming  humus  in  the  soil 
should  be  made. 

In  connection  with  fertilizer  experiments,  Nessler,  van  Bemmelen,  A. 
Mayer,  Fesca,  and  M.  Barth  have  made  experiments  on  the  glowing 
qualities  of  tobacco.  The  views  of  these  investigators  agree  in  gen- 
eral, although  in  some  minor  points  they  do  not.  Their  investigations 
seem  to  have  shown  beyond  much  doubt  that  potash  is  favorable  to  the 
glowing,  that  chlorine  is  unfavorable,  and  that  the  effect  of  potash  is 
most  plainly  seen  when  a part  of  the  potash  is  in  combination  with 
organic  acids,  that  is,  when  the  tobacco  ash  consists  largely  of  bases 
with  relatively  low  content  of  sulphates,  chlorides,  and  (probably) 
phosphates. 

The  opinions  with  reference  to  the  effect  of  organic  substances, 
especially  albuminoids  and  resins,  are  at  variance. 

The  subject  of  the  fermentation  of  tobacco  has  received  valuable  con- 
tributions from  Suchsland.  § He  found  that  the  fermentation  was 
caused  by  bacteria  and  that  the  number  peculiar  to  the  fermentation 
of  any  single  variety  of  tobacco  was  small,  usually  only  two  or  three. 
The  indications  are  that  the  quality  of  tobacco  may  be  much  improved 
by  controlling  the  fermentation — inoculating  more  common  tobacco 
with  pure  cultures  peculiar  to  the  choicer  sorts.  Suchsland  has  estab- 
lished in  Halle  a laboratory  for  tobacco  ferments,  in  which  the  charac- 
teristic bacteria  of  the  best  Havana,  Brazilian,  Greek,  and  Turkish 
tobacco  are  to  be  cultivated,  and  from  which  these  different  ferments 
may  be  distributed.  Hanausek  states  that  in  Cuba  a crude  method  for 
improving  tobacco  is  used,  which  rests  upon  the  same  principle  as 
that  discovered  by  Suchsland. — e.  w.  a. 

The  California  vine  disease  (Plasmodiophora  californica),  P. 

* Landw.  Vers.  S4at.,  38  (1881),  p.  453  (E.  S.  R.,  vol.  ii,  p.  457). 

t Summary  in  E.  S.  R.,  vol.  iv,  pp.  302-308. 

t Landw.  Vers.  Stat.,  39  (1891),  p.  81. 

§ Ber.  deut.  bot.  Ges.,  9 (1891),  p.  42;  E.  S.  R.,  vol.  in,  p.  354. 
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Vial  A and  0.  SAUVAGEAU  ( Compt.  rend.,  115(1892 ),  No.  l,pp.  67-69). — A 
study  of  this  disease  in  connection  with  that  known  as  Brunissure  has 
led  to  the  conclusion  that  both  are  due  to  a species  of  Myxomycetes  of 
the  genus  Plasmodiophora.  Although  the  material  available  for  study 
was  somewhat  limited  the  authors  believe  the  California  disease  to  be 
distinct  from  the  Brunissure  and  due  to  a new  species,  for  which  they 
propose  the  name  Plasmodiophora  californica. — w.  H.  b. 

A simple  method  for  recognizing  adulterations  of  peanut  cake, 
L.  Hiltner  ( Landw . Vers.  Stat .,  40,  pp.  351-355 ). — The  method  given 
for  recognizing  poppy  seed  in  peanut  meal  depends  upon  the  fact  that 
peanut  meal  contains  starch,  while  poppy  seed  is  free  from  starch. 
The  suspected  sample  (0.2  gram)  is  well  saturated  with  any  iodine  solu- 
tion except  potassium  iodide  solution,  and  water  is  added  after  a few  min- 
utes, with  a few  drops  of  alcohol  to  clear  the  solution.  The  result  is  now 
perceptible,  but  is  seen  more  distinctly  if  the  solution  is  removed  by 
means  of  a filter  pump  and  the  material  allowed  to  dry  down.  The  air- 
dry  material  can  be  spread  out  on  dark  glazed  paper  and  the  poppy  seed 
separated  out  with  the  aid  of  a low-power  lens  and  weighed,  showing 
the  approximate  percentage  of  adulteration.  Potassium  iodide  is  said 
to  cause  the  particles  to  adhere  to  each  other  and  to  the  plate,  making 
the  separation  very  difficult.  If  the  seed  of  the  white  poppy  is  present 
it  is  colored  brown,  but  can  readily  be  distinguished  from  the  peanut 
meal  by  its  color  and  characteristic  structure.  Where  the  material  con- 
tains much  fine  dust  or  powder  separation  may  be  aided  by  first  screen- 
ing the  sample  dried  down  with  iodine  through  a 0.25mm  sieve.  Tests 
are  reported  which  indicate  the  method  to  be  fairly  accurate.  The 
method  is  believed  to  be  applicable  to  the  recognition  of  nearly  all  for- 
eign materials  occurring  in  peanut  residues,  since  the  oil-bearing  seeds 
and  other  materials  used  as  adulterants  are  in  general  free  from  starch. — 
E.  w.  A. 

On  pasteurization  of  milk  and  cream,  and  the  use  of  pure  cul- 
tures for  souring  the  cream  in  the  case  of  abnormal  milk,  H.  P. 

Lunde  (22  Beretning  fra  den  kgl.  Veterin.  og  Landbohojsk.  Lab.  lando- 
konom.  Forsog.  Kjobenhavn , 1891,  pp.  67-117 ; abs.  in  Centralbl.  agr. 
Chem.,  21,  pp.  554-563). — Experiments  with  an  abnormal  milk. — In  1888 
the  milk  produced  on  a farm  in  Duelund,  Jutland,  which  had  produced 
butter  commanding  the  highest  price,  became  infected  in  such  a manner 
that  the  butter  manufactured  from  it  could  not  be  marketed.  It  was 
found  that  the  bacteria  which  caused  this  abnormal  condition  of  the 
milk  could  be  killed  by  heating,  and  this  fact  was  taken  advantage  of 
in  practice. 

Trials  were  first  made  in  which  the  cream  was  pasteurized  by  heating 
at  65°  to  70°  0.  and  at  85°  0.,  cooling  rapidly,  and  churning  the  cream 
sweet.  For  purposes  of  comparison  butter  was  also  made  from  sweet 
and  sour  cream  not  pasteurized.  The  samples  of  butter  were  submitted 
to  a jury  composed  of  butter  merchants  for  testing.  In  their  opinion 
8378 — No.  4 5 
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the  sweet  cream  butter  was  superior  to  that  made  from  sour  cream,  but 
neither  was  equal  in  quality  to  that  made  from  pasteurized  cream.  The 
butter  from  cream  j>asteurized  at  85°  0.  had  a u cooked”  taste,  which 
was  not  the  case  with  that  from  cream  pasteurized  at  65°  to  70°. 

Tests  of  the  effect  of  length  of  time  of  pasteurizing  on  the  quality  of 
the  butter  indicated  that  this  factor  was  of  no  particular  influence. 

Another  series  of  trials  was  made  which  showed  the  good  effects  of 
pasteurization  on  the  keeping  qualities  of  the  butter.  As  to  the  effect 
of  the  material  used  for  souring  the  pasteurized  cream  on  the  genera] 
and  keeping  qualities  of  the  butter,  experiments  were  made  in  which 
the  cream  was  soured  with  buttermilk  from  a neighboring  farm,  with 
buttermilk  from  one  of  the  best  creameries  in  Denmark  and  with  pure 
cultures  supplied  by  Storch.  The  best  butter,  in  the  opinion  of  the 
judges,  was  secured  where  buttermilk  from  the  creamery  was  used,  and 
the  next  best  with  pure  cultures;  the  keeping  quality  of  the  butter  was 
in  the  same  order. 

As  a result  of  these  trials,  then,  it  was  demonstrated  that  first  quality 
butter  could  be  produced  from  milk  which  otherwise  yielded  butter 
unfit  for  use,  by  pasteurizing  the  cream  and  then  souring  it  with  but- 
termilk from  a good  creamery. 

Experiments  in  pasteurization  in  1889  and  1890. — The  effect  of  pas- 
teurization of  cream  in  the  case  of  normal  mill*  was  tested  with  cream 
from  five  of  the  best  creameries  in  Denmark.  . As  before,  the  butter 
made  from  pasteurized  cream  and  that  not  pasteurized  was  compared. 
With  a single  exception  pasteurization  improved  the  quality  of  the 
butter,  although  that  made  from  unpasteurized  cream  was  classed  as 
butter  of  excellent  quality. 

In  the  above  experiments  the  cream  was  pasteurized  by  suspending 
a pail  containing  the  cream  in  boil  in  g water.  For  the  use  of  creameries  it 
was  believed  to  be  more  Convenient  to  pasteurize  the  whole  milk  rather 
than  the  cream  in  an  apparatus  made  for  that  purpose.  Accordingly 
trials  were  made  in  which  the  milk  was  conducted  from  the  milk  vat  by 
two  pipes,  passing  in  one  case  directly  to  the  separator  and  in  the  other 
through  a Fjord  pasteurizing  apparatus,  where  it  was  heated  to  70° 
0.,  and  then  to  the  separator.  The  cream  from  both  separators  was 
cooled  rapidly,  soured  by  similar  means,  and  churned.  Experiments 
of  this  nature  were  made  with  stall-fed  cows  and  cows  at  pasture  on 
three  farms.  There  was  scarcely  any  improvement  of  the  butter  from 
pasteurizing  the  milk  of  the  stall-fed  cows,  and  only  a slight  improve- 
ment in  the  case  of  cows  at  pasture.  A series  of  trials  was  then  made 
on  a single  farm,  in  Avhich  butter  was  made  from  separate  samples  of 
pasteurized  and  unpasteurized  whole  milk  and  pasteurized  cream. 
The  results  showed  that  while  in  five  out  of  seven  cases  there  was  little 
difference  in  the  quality  of  the  fresh  butter  from  pasteurized  milk  as 
compared  with  that  from  pasteurized  cream,  the  keeping  quality  of  the 
butter  from  pasteurized  milk  was  best.  The  buttermilk  from  pasteur- 
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ized  milk  and  cream  contained  slightly  more  fat  than  that  from  unpas- 
teurized portions.  Analyses  of  the  butter  made  in  the  separate  trials 
showed  that  in  general  the  butter  from  pasteurized  cream  contained 
0.61  per  cent  less  water  than  that  from  unpasteurized  cream,  and  that 
the  butter  from  pasteurized  whole  mflk  contained  about  1.14  per  cent 
less  water  than  that  from  nnpasteurized  milk. 

Special  experiments  were  made  to  determine  whether  pasteurization 
resulted  in  an  absolute  loss  of  butter  fat.  There  were  six  of  these  tests 
in  which  the  pasteurized  milk  was  skimmed  by  means  of  a centrifugal 
separator,  and  analyses  made  of  the  separator  skim  milk,  of  the  whole 
milk,  and  of  the  butter.  The  results  showed  that  under  corresponding 
conditions  the  pasteurized  milk  was  more  thoroughly  creamed  than 
nnpasteurized  milk,  although  no  difficulty  was  found  in  thoroughly 
creaming  the  latter  by  increasing  the  speed  of  the  separator  or  allow- 
ing the  milk  to  run  in  more  slowly.  The  percentages  of  butter  fat  in 
100  kg.  of  whole  milk  and  that  recovered  in  the  butter  from  the  same 
by  different  methods  of  treatment  are  given,  as  follows : 


Butter  fat 
in  100  kg. 
of  milk. 

Butter  in 
100  kg.  of 
milk. 

Kg. 

Kg. 

Cream  not  pasteurized 

2.  84 

8.57 

Cream  pasteurized 

2.  *3 

8.49 

Whole  milk  pasteurized 

2.  86 

3.48 

There  was  therefore  a loss  from  pasteurization  amounting  to  about.  2 
per  cent.  These  results  were  verified  in  experiments  carried  on  at 
other  places. — e.  w.  a. 

Old  and  recent  Danish  experiments  on  the  keeping  qualities  of 
milk  and  its  improvement  by  pasteurization,  N.  J.  Fjord  and  H. 
P.  Lunde  (Beretning  fra  den  ~kgl.  Veterin.  og  Landbohojslc.  Lab.  lando- 
Iconom.  Forsog.  Kjobenhavn , 1884  and  1891;  abs.  in  Gentralbl.  agr.  Chem ., 
2f  pp.  621-628). — Experiments  are  first  reported  which  were  made  by 
Fjord  in  1884,  and  which  indicated  in  brief  that  there  was  practically 
no  difference  in  the  keeping  properties  of  pasteurized  whole  milk  and 
the  separator  skim  milk  from  the  same;  that  there  was  little  or  no 
advantage  from  heating  milk  to  50°  0.,  although  the  heating  be  long 
continued,  while  heating  to  from  60°  to  70°  O.  prolonged  its  keeping 
very  materially;  that  there  was  no  advantage  from  heating  above  80° 
and  little  difference  between  65°,  70°,  and  80°  in  this  respect;  and 
that  the  taste  of  cooked  milk  was  much  stronger  when  the  milk  was 
cooled  gradually  than  when  cooled  rapidly. 

Not  satisfied  with  the  accuracy  of  the  conclusion  as  to  the  keeping 
properties  of  separator  skim  milk  from  pasteurized  milk,  Lunde  deter- 
mined to  test  the  effect  of  more  and  less  rapid  cooling  of  the  skim  milk 
on  the  length  of  time  it  remained  sweet.  In  five  series  of  experiments 
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by  him  the  average  length  of  time  during  which  the  samples  receiving 
different  treatment  remained  sweet  was  as  follows: 

Unpasteurized  whole  milk  and  separator  skim  milk  from  the  same 
and  from  pasteurized  whole  milk  when  the  skim  milk  was  not  cooled, 
five  to  seven  hours. 

Pasteurized  whole  milk  and  skim  milk  not  cooled,  fifteen  to  sixteen 
hours. 

Pasteurized  whole  milk  and  skim  milk  cooled  at  once,  thirty -three  to 
thirty-five  hours. 

In  other  words,  pasteurization  alone  only  slightly  improved  the  keep- 
ing quality  of  milk  when  it  was  not  followed  by  rapid  cooling.  The 
later  experiments  were  made  in  summer,  while  those  in  1884  were 
made  in  winter,  which  is  believed  to  account  for  some  points  of  disa- 
greement between  the  two  series  of  experiments. 

The  experiments  of  1884  on  the  effects  of  pasteurizing  milk  at  differ- 
ent- temperatures  on  its  keeping  quality  were  repeated  and  the  results 
confirmed. 

The  importance  of  cooling  to  a low  temperature  after  pasteurizing 
was  verified  by  another  series  of  experiments,  in  which  skim  milk  pas- 
teurized at  70°  0.  was  cooled  to  temperatures  ranging  from  10°  to  65° 
0.,  the  differently  treated  samples  being  kept  in  a room  together  at  a 
uniform  temperature.  The  time  during  which  the  milk  remained 
sweet  was  as  follows : 

Sours. 


Cooled  to  10°  C 35. 8 

Cooled  to  15°  C 34. 3 

Cooled  to  20°  C 32. 3 

Cooled  to  25°  C . 26.4 

Cooled  to  30°  C 17.  7 

Cooled  to  35°  C - 11.5 

Cooled  to  40°  C 7.  5 

Cooled  to  45°  C 4. 8 

Cooled  to  50°  C 3.  8 

Cooled  to  55°  C 4. 2 

Cooled  to  60°  C 6. 3 

Cooled  to  65°  C 7. 4 

Cooled  to  70°  C 8.  7 


The  importance  of  rapid  cooling  was  also  brought  out  in  another  series 
of  experiments. 

The  conclusions  from  Lunde’s  experiments  are  summarized  as  fol- 
lows: 

(1)  The  keeping  quality  of  separator  skim  milk  is  only  slightly 
improved  by  pasteurization,  unless  followed  by  rapid  cooling. 

(2)  The  keeping  quality  of  pasteurized  milk  suffers  especially  if 
allowed  to  remain  long  at  a temperature  between  30°  and  50°  0. 

(3)  Pasteurization  at  70°  to  75°  followed  by  rapid  cooling  to  25°  or 
lower  greatly  increases  the  keejnng  quality. — E.  w.  A. 
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Investigations  on  carbohydrates,  B.  Tollens  and  0.  Schulze 
(Landw.  Vers.  Stat .,  40,  pp.  367-389). — The  authors  describe  the  prepa- 
ration of  xylose  from  dried  brewers’  grains,  luffa  (macerated  fruit  of 
Luff  a cylindrica ),  quince  slime,  and  wheat  straw  by  direct  hydrolysis 
of  these  materials  with  2 or  4 per  cent  sulphuric  acid.  The  product 
obtained  from  brewers’  grains,  both  by  extraction  and  inversion  of  the 
gum  and  by  direct  hydrolysis  of  the  original  material,  consisted  prin- 
cipally of  xylose,  with  a small  admixture  of  arabinose,  the  quantity  of 
the  latter  being  approximately  the  same  by  both  methods  of  prepara- 
tion. 

Cupric  ammonia  was  found  to  dissolve  a mixture  of  cellulose  and 
pentan  (wood  gum)  from  extracted  brewers’  grains,  but  did  not  dis- 
solve all  of  this  gum.  Neither  treatment  with  sodium  hydrate  solu- 
tion nor  with  sulphuric  acid  served  to  dissolve  all  of  the  pentosans, 
but  alternate  treatment  with  these  reagents  and  with  cupric  ammonia 
dissolved  the  whole  amount  of  lignified  fiber.  It  is  suggested  that  the 
conclusion  from  this  may  be  that  cellulose  and  wood  gum  are  not  a sin- 
gle mixture  but  are  intimately  combined,  perhaps  as  chemical  com- 
pounds, in  the  lignified  cell,  and  that  lignin  is  present  as  a third  coil- 
stituent;  or  it  may  be  that  the  cellulose  itself  contains  pentose  groups, 
being  made  up  of  a number  of  groups  of  C6H10O5  and  05H8O4,  chem- 
ically united.  Instead  of  one  cellulose  then,  there  might  be  many  dif- 
ferent forms  of  cellulose  containing  the  separate  groups  C6H10O5, 
C5H804,  and  possibly  others,  and  which  could  be  resolved  into  their 
components,  yielding  besides  dextrose,  mannose,  xylose,  arabinose,  etc. 
On  the  other  hand  it  may  also  be  conceived  that  there  is  one  cellulose 
(O6H10O5)n  derived  from  dextrose,  another  from  mannose,  others  (05 
H804)n,  derived  from  xylose,  arabinose,  etc.,  all  possessing  similar 
qualities  with  reference  to  their  behavior  toward  strong  potash  solution 
and  toward  hydrolysis.  Various  mixtures  of  these  different  celluloses 
possessing  similar  qualities  might  then  occur.  The  interesting  results 
obtained  by  E.  Schulze, # according  to  which  66  celluloses”  of  different 
kinds  may  be  made  to  yield  besides  dextrose,  mannose,  and  pentoses, 
may  be  explained  on  the  basis  of  either  of  these  hypotheses. 

Luffa  was  found  to  give  a very  pure  preparation  of  xylose  by  direct 
hydrolysis,  although  the  yield  was  small  (hardly  1 per  cent).  To  ob- 
serve the  action  of  sulphuric  acid  on  xylose  and  arabinose,  pure  prepa- 
rations of  these  materials  were  digested  together  in  a water  bath,  with 
sulphuric  acid  ranging  from  4 to  10  per  cent  for  thirty- two  hours.  It 
was  found  that  both  sugars  resisted  the  action  of  the  acids  well,  only 
15.7  per  cent  of  arabinose  and  20.7  per  cent  of  xylose  being  decomposed 
to  humin  substances.  The  pure  preparations  of  these  pentoses  are 
therefore  not  especially  susceptible  to  the  acid,  but  it  is  believed  that 
the  gums  from  which  they  are  prepared  suffer  a greater  decomposition 
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in  inversion,  as  is  indicated  by  tbe  yield  of  sugar  and  tbe  impurities  in 
the  sirup. 

A 10  per  cent  solution  of  xylose  gave  a specific  rotation  of  18.794°  in 
a large  Landolt-Laurent  apparatus.  The  rotation  of  solutions  of  xylose 
was  found  to  be  somewhat  affected  by  temperature,  a solution  which 
rotated  18.909°  at  20°  0.  rotating  19.628°  at  30°  O. 

It  was  found  that  the  multi-rotation  (greater  or  less  rotation)  which 
certain  sugars  show  in  aqueous  solutions  was  entirely  overcome  by  dis- 
solving the  sugar  in  water  containing  0.1  per  cent  of  ammonia.  All  the 
sugars  tested  in  this  manner  (dextrose,  levulose,  galactose,  lactose, 
rhamnose,  arabinose,  and  xylose)  gave  the  correct  reading  at  once  with- 
out waiting  for  the  multi-rotation  to  pass.  This  matter  is  of  consider- 
able importance  in  laboratory  practice  both  from  the  saving  of  time 
which  may  result  and  the  error  which  might  result  from  the  presence 
of  traces  of  ammonia  when  the  multi-rotation  was  to  be  observed,  A 
vacuum  evaporating  apparatus  for  laboratory  use  is  described. — E. 
w.  A. 
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Heft  20, pp.  603,  604. 

Reliability  of  the  estimation  of  phosphoric  acid  as  magnesium  pyrophos- 
phate, especially  in  the  molybdic  method  ( Ueber  die  Zuverlassigkeit  der  Phosphor- 
sdurebestimmung als  Magnesiumpyrophosphat,  insbesondere  nach  der  Molybdanmethode) , 
H.  Neubauer. — Zeithsch,  anorgan.  Chem.,  2,  pp.  45-50;  abs.  in  Chem.  Centralbl.,  1892, 
II,  No.  14,  p.  629. 

Determination  of  phosphoric  acid  in  Thomas  slag  (TJeber  die  Phosphor  sdure- 
bestimmung in  Thomasschlacken) , A.  F.  Jolles. — Zeitsch.  analyt.  Chem.,  31,  Heft  5, 
pp.  516-519. 

Contribution  to  the  chemistry  of  Thomas  slag  (Beitrag  zur  Chemie  der  Thomas- 
schlacke),  M.  A.  YON  Reis. — Zeitsch.  angew.  Chem.,  1892,  Heft8,pp.  229-231. 

A method  for  determining  the  lime  in  Thomas  slag  (Metliode  zur  Kalkbestimm- 
ung  in  Thomasphospliaten) , A.  F.  Holleman. — Chem.  Ztg.,  1892, pp.  1471,  1472. 

On  the  estimation  of  the  value  of  Thomas  slag  (Zur  Werthbestimmung  der 
Thomasschlacken),  O.  Foerster. — Ghent.  Ztg.,  1892,  pp.  1596,  1597. 

Determination  of  hardness  of  drinking  water  (Zur  Hdrtebestimmung  des  Trink- 
wassers),  A.  Partiieil. — Apotheker  Ztg.,  7,  p.  435;  abs.  in  Chem.  Centralbl.,  1892,  II, 
No.  14,  p.  626. 

Fluorine  content  of  bones  and  teeth;  preliminary  paper  (Zur  Frage  nach  dem 
Fluorgehalt  der  Knochen  und  Zahne),  S.  Gabriel. — Zeitsch.  analyt.  Chem.,  31,  Heft  5, 
pp.  522-525. 

On  the  occurrence  of  saponin  in  corn  cockle  seed  ( Ueber  den  Sitz  der  Saponin- 
substanz  in  dem  Kornradensamen) , T.  F.  Hanausek. — Chem.  Ztg.,  1892,  p.  1643. 

Volumetric  determination  of  alkaloids,  L.  Barthe.— Compt.  rend.,  115  (1892), 
p.  512. 
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On  the  determination  of  pentoses  and  pentosans  in  plants  ( TJebei'  die  Bestimm- 
ung von  Pen  to  semen  und  Pentosen  in  Vegetabilien  lurch  Destination  mit  Salzsaure  und 
gewichtsanalytische  Bestimmung  des  entstandenen  Furfurols),  E.  R.  Flint  and  B.  Tol- 
lens. — Ber.  dent.  chem.  Ges.,  25,  Heft  15,  pp.  2912-2917. 

Sucrose,  dextrose,  and  levulose ; their  quantitative  determination  when  oc- 
curring together,  F.  G.  Wiechmann. — School  of  Mines  Quarterly,  13,  No.  3;  abs.  in 
Chem.  Neivs,  66  {1891),  pp.  237-239  and  249-251. 

Determination  of  water  in  crude  sugars  {Die  Wasserbestimmung  in  Bohzuclcern), 
A.  Stift  and  J.  Kruis. — Oesterr.-ungar.  Zeitsch.  Zuckerind.  u.  Landw.,  1892,  pp.  673- 
678 ; abs.  in  Chem.  Centralbl.,  1892,  II,  No.  14,  p.  631. 

Determination  of  ash  in  crude  sugars  {Die  Aschenbestimmung  in  Bohzuclcern),  S. 
Neumann  and  A.  Stift. — Oesterr.-ungar.  Zeitsch.  Zuckerind.  u.  Landw.,  1892,  pp. 
679,  680. 

An  improved  extraction  apparatus  for  sugar  beet  analysis  ( Verbesserter  Ex- 
tr actions appar at  fur  Bubenuntersuchung) , M.  Muller. — Zeitsch.  angew.  Chem.,  1892, 
Heft  8,  pp.  232,  233. 

A pipette  and  a burette  for  volumetric  determinations  in  factories,  G.  A.  Le 

Roy. — Monit.  scientif.,  1892,  ser.  4,  p.  719. 

Recent  investigations  on  the  fixation  of  atmospheric  nitrogen  by  microbes 

{Nouvelles  reclierches  sur  la  fixation  de  V azote  atmospherique  par  les  microbes),  Berthe- 
lot. — Compt.  rend.,  115  {1892),  No.  17,  pp.  569-574. 

Discussions  of  Berthelot’s  investigations  on  the  fixation  of  nitrogen,  T. 
Schlosing,  sr.,  and  Berthelot. — Compt.  rend.,  115  {1892),  No.  18,  pp.  636-638. 

The  fixation  of  free  nitrogen  by  plants  {Sur  la  fixation  de  V azote  libre  par  les 
plantes),  T.  Schlosing,  jr.,  and  E.  Laurent.— Compt.  rend.,  115  {1892),  No.  18,  pp. 
659-661;  No.  19,  pp.  732-738. 

Root  tubercles  of  Leguminosae  with  respect  to  gas  exchange  {Die  auf  den 
Gasaustausch  bezuglichen  Einrichtungen  und  Thatigkeiten  der  Wurzelknollchen  der  Legu- 
minosen),  B.  Frank. — Ber.  deut.  bot.  Ges.,  10,  pp.  271-280 ; abs.  in  Chem.  Centralbl., 
1892,  II,  No.  14,  pp.  621-623. 

Silica  in  plants  {Sur  la  silice  dans  v6g6taux),  Berthelot  and  G.  Andre. — Ann.  Chim. 
et  Fhys.,  27  {1892),  ser.  6,  Oct.,  pp.  145-164. 

The  mechanism  of  the  dissolution  of  starch  in  the  plant  {Sur  le  mbcanisme  de 
la  dissolution  de  Vamidon  dans  laplante),  A.  Prunet. — Compt.  rend.,  115  (1892),  No.  19, 
pp.  751-754. 

Determination  of  clay  and  sand  in  soils  ( Ueber  die  Bestimmung  von  Thon  und 
Sand  im  Boden),  F.  Tschaplowitz. — Zeitsch.  analyt.  Chem.,  31,  Heft  5,  pp.  487-501. 

On  the  absorptive  capacity  of  soils,  and  the  fixation  of  phosphates  and  am- 
monia salts  by  humic  acid  {Sur  le  pouvoir  absorbant  de  la  terre  et  sur  la  fixation  des 
sels  ammoniacaux  et  des  phosphates  par  Vacide  humique),  Berthelot  and  G.  Andr:£. — 
Ann  Chim.  et  Phys.,  27  (1892),  ser.  6,  Oct.,  pp.  196-202. 

On  the  reversion  of  soluble  phosphate  of  lime  in  the  soil  ( Beitrag  zur  Frage 
iiber  das  Zuriickgehen  des  wasserloslichen phosphorsauren  Kalkes  im  Boden),  M.  Stahl- 
Schroder. — Jour.  Landw.,  40,  Heft  3,pp.  213-222. 

Effect  of  urine  on  the  formation  and  dispersion  of  ammonia  during  the  decay 
of  solid  excreta  of  animals  (Einfluss  des  Hams  auf  die  Bildung  und  Abgabe  von  Am- 
moniak  wahrend  der  Fermentation  fester  thierischer  Ausleernngen),  St.  Jentys. — Anzeig. 
Akad.  Wissensch.  in  Krakau,  1892,  p.  310;  abs.  in  Chem.  Ztg.,  1892,  Bepert.,  p.  298. 

Influence  of  the  diffusion  of  fertilizers  in  the  soil  on  their  utilization  ( Influ- 
ence de  la  repartition  des  engrais  dans  le  sol  sur  leur  utilisation),  T.  Schlosing. — Compt. 
rend.,  115  (1892),  No.  19,  pp.  698-703. 

The  manufacture  of  superphosphate  manures  from  phosphates  rich  in  iron 

(Ueber  Herstellung  superphosphathaltiger  Dungemittel  aus  eisenreichen  Pliosphaten), 
O.  Jaehne .—Zeitsch.  angew.  Chem.,  1892,  Heft  8,  pp.  231,232. 

The  history  of  maize  ( Zur  Geschichte  des  Mais),  C.  Hartwich. — Chem.  Ztg., 
1892,  pp.  1470, 1471. 
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The  introduction  and  spread  of  the  maize  plant  in  Europe  ( Ueber  die  Einfiih- 
rung  und  Verbreitung  der  Maispflanze  in  Europa),  F.  A.  Fluckiger. — Chem.  Ztg.,  1892, 
p.  1559. 

The  principal  starches  used  as  food,  W.  Griffiths. — Baily  & Son,  Cirencester, 
price  5s. 

A new  rapid  and  simple  method  for  determining  starch  in  potatoes  and 
commercial  starch  preparations  ( Eine  neue  Methode  zur  schnellen  und  einfachen 
Bestimmung  des  Stdrkemehls  in  den  Kartoffeln  und  in  der  Handelsstarke),  A.  Baudry. — 
Dingier’ s Polytech.  Jour.,  285,  pp.  238,  239;  abs.  in  Chem.  Centralbl.,  1892,  II,  No.  14, 
p.  639. 

On  protein  meal  ( Ueber  Proteinmelile),  H.  Spindler. — Zeitsch.  angew.  Chem.,  1892, 
Heft  20,  pp.  607,  608. 

Method  of  distinguishing  between  rye  flour  and  wheat  flour  ( Zur  Unterschei- 
dung  von  Weizen-.und  Boggenmehl),  T.  Waage. — Apothelcer  Ztg.,  7,  p.  430;  abs.  in  Chem. 
Centralbl.,  1892,  II,  A to.  14,  p.  640. 

Experiments  on  bread  and  biscuit  ( Experiences  sur  le  pain  et  le  biscuit),  Bal- 
land. — Compt.  rend.,  115  {1892),  No.  18,  pp.  665-667. 

Determination  of  fat  in  bread  ( Ueber  Fettbestimmung  im  Brot),  M.  Weibull. — 
Zeitsch.  angew.  Chem.,  1892,  pp.  850,  851;  abs.  in  Chem.  Centralbl.,  1892,  II,  No.  14, 
p.  836. 

Analysis  of  lard  {Zur  Analyse  des  Schweineschmalzes),  C.  Amthor  and  J.  Zink. — 
Zeitsch.  analyt.  Chem.,  1892,  Heft  5,  pp.  534-537 . 

Analysis  of  the  nitrogenous  constituents  in  commercial  peptones  {Zur  Analyse 
der  in  Handelspeptonen  vorliandenen  sticlcstoffhaltigen  Bestandtlieile),  A.  Stutzer. — 
Zeitsch.  analyt.  Chem.,  1892,  Heft  5,  pp.  501-515. 

On  the  influence  of  alumed  baking  powders  on  peptic  digestion,  with 
remarks  on  a recent  prosecution,  O.  Hehner. — Analyst,  Nov.,  1892,  pp.  201-209. 

Analyses  of  German  natural  wines  {Analysen  deutscher  Naturweine),  P.  Kul- 
isch, — Zeitsch.  angew.  Chem.,  1892,  Heft  8,  pp.  238-241. 

Determination  of  glycerin  in  wine  ( Ueber  Bestimmung  von  Glycerin  in  Wein),  G. 
Baumert. — Arch.  Pharm.,  230,  pp.  324-331. 

Progress  in  the  chemistry  of  wines  and  foods  ( Fortschritte  auf  dem  Gebiete  der 
Chemie  des  Weines  der  Nahrungsmittel),  E.  List. — Chem.  Ztg.,  1892,  pp.  1450-1454. 

Progress  in  the  investigation  of  spices  and  their  adulterations  {Fortschritte  in 
der  Untersuchung  der  Gewiirze  und  deren  Falschungen),  T.  F.  Hanausek. — Chem.  Ztg., 
1892,  pp.  1494-1498. 

Feeding  experiments  with  sunflower-seed  cake  for  cows  {Futterungsversuche 
mit  SonnenblumenJcuchen  bei  MilchTciihen),  Klein. — Milch  Ztg.,  1892,  pp,  673-677. 

Effect  of  temporarily  withholding  or  increasing  the  protein  of  a ration  on  the 
nitrogen  exchange  in  Herbivora  {Versuche  iiber  die  Wirkung  einer  plotzlichen  ein- 
maligen  Entziehung  bezw.  Vermehrung  des  Futtereiweisses  auf  den  Stickstoffumsatz  des 
Pflanzenfressers),  S.  Gabriel. — Jour.  Landiv.,  40,  Heft  3,  pp.  293-308. 

Determination  of  the  acidity  of  milk  {Die  Bestimmung  des  Sauer gehaltes  der  Milch' h 
Soxhlet  and  H.  C.  Plant. — Abs.  in  Zeitsch.  analyt.  Chem.,  1892,  Heft  5,  pp.  581,  582. 

On  the  determination  cf  lactic  acid  in  milk  {Zur  Milclisaurebestimmung) , W. 
Thorner  —Chem.  Ztg.,  1892,  pp.  1469,  1470,  and  1519,  1520. 

Determination  of  volatile  fatty  acids  of  butter  fat  ( Ueber  die  Bestimmung  der 
fliichtigen  Fettsauren  des  Butterfettes),  A.  Partheil. — Apothelcer  Ztg.,  7,  p.  435;  abs. 
in  Chem.  Centralbl.,  1892,  II,  No.  14,  pp.  635,  636. 

Volatile  fatty  acids  of  butter ; note  on  a recent  paper  by  William  Johnstone, 
H.  D.  Richmond.—  Chem.  News,  66  {1891), p.  235. 

On  the  melting  point  and  chemical  composition  of  butter  made  on  various 
rations  ( Ueber  den  Schmelzpunlct  und  die  chemische  Zusammensetzung  der  Butter  bei  ver- 
schiedener Ernahrungsweise  der  Milclikuhe). — Milch  Ztg.,  1892,  pp.  725-727. 
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Amyloid,  a new  constituent  of  milk  and  dairy  products  ( Amyloid,  ein  neuer  Be- 
standtheil  von  Milch  und  Mo Ikerei-prod ucten),  F.  J.  Herz. — Chem.  Ztg.,  1892,  pp.  1594, 
1595 . 

Studies  on  sheep’s  milk  ( Untersuchungen  iiber  die  Schaf milch) , C.  Besana. — 
Chem.  Ztg.,  1892,  pp.  1519,  1561,  and  1598. 

Milk-testing  at  cheese  factories  (Die  Milchuntersuclmng  in  der  Kdserei). — Milch 
Ztg.,  1892,  pp.  689-691. 

Cheese-making  in  southern  Holland  ( Kdsebereitung  in  der  Provinz  Siidholland), 

B.  Rost. — Molk.  Ztg.,  1892,  pp.  554,  555. 

Cooperative  creameries  in  Austria  ( Die  Molkerei-Genossenschaften  in  Oesterreich), 

C.  Sitter.—  Milch  Ztg.,  1892,  pp.  709-712. 

The  Swiss  dairy  schools  ( Ueber  scliweiz erische  Mother ei- S ch ulen) , A.  Nentwig. — 
Molk.  Ztg.,  1892,  pp.  541,  542,  553,  and  554. 

Irrigation  canals  of  the  Rhone  (Les  canaux  d’ irrigation  du  Rhone),  Chambre- 
lent. — Compt.  rend.,  115  {1892),  No.  17,  pp.  576-581. 


EXPERIMENT  STATION  NOTES. 


Alabama  College  and  Station. — C.  A.  Cary  has  been  appointed  professor  of  vet- 
erinary science  in  the  college.  A.  F.  Cory  has  been  appointed  to  aid  in  carrying  on 
cooperative  soil  tests  planned  by  the  station. 

California  Station. — Numerous  analyses  of  fruits  and  wines  have  been  made  at 
the  station  during  the  past  season.  Propagating  houses  for  experimental  purposes 
have  been  erected  at  the  outlying  stations.  In  view  of  the  constantly  increasing 
importance  of  olive  culture  in  California,  experiments  in  oil-making  with  the  differ- 
ent varieties  of  olives  growing  in  the  State  are  to  be  undertaken  at  the  station.  The 
experiments  will  be  under  the  immediate  charge  of  L.  Paparelli.  Machinery  .repre- 
senting the  latest  and  most  approved  methods  of  oil-making  as  carried  on  in  south- 
ern Europe  has  been  secured.  During  the  present  season  work  in  this  line  will  be 
confined  to  testing  the  machines.  The  following  authorized  account  of  the  machines 
was  published  in  the  Pacific  Rural  Press  of  November  12,  1892 : 

“ The  fitter. — It  has  been  known  for  a long  time  that  an  extra  quality  of  the  oil  is 
obtained  from  the  flesh  of  the  olive  without  the  pit.  Such  oil  is  superior  both  for 
its  delicacy  and  for  its  resistance  to  rancidity.  Palladius  recommended  the  prac- 
tice of  pitting  to  the  old  Greeks  and  Pliny  to  the  Latins.  The  old  Romans  also  had 
the  same  conviction,  as  has  been  confirmed  from  the  old  oil  mill  found  at  Stabia. 
Sieuve  and  Stanchowich  at  the  beginning  of  this  century  had  the  same  opinion  and 
ordered  special  apparatus  for  the  purpose,  but  it  has  been  only  in  these  latter  years 
that  great  attention  has  been  given  to  this  matter.  Several  competitive  prizes  were 
established  by  the  governments  and  societies  for  southern  European  countries  for 
the  manufacture  of  olive  pitters.  At  present  it  seems  that  the  best  pitter  is  that 
devised  by  Mr.  Salvatella  of  Tortosa,  Spain,  one  of  which  has  been  purchased  for 
work  at  the  university. 

“ Salvatella’s  pitter  has  a hopper,  which  distributes  the  olives  to  the  cylinders  in 
the  interior  of  the  machine.  These  cylinders,  by  a special  arrangement,  separate 
the  flesh  entirely  from  the  pit  without  breaking  the  latter.  Flesh  and  pits  of  the 
olives  thus  obtained  are  gently  pressed  to  extract  the  virgin,  the  best  quality  of  oil 
of  the  fruit,  and  afterward  the  pomace  is  introduced  into  the  1 crusher7  mentioned 
below,  in  which  it  is  converted  into  a very  fine  mash,  from  which,  being  pressed 
again,  we  obtain  the  rest  of  the  oil  contained  in  the  fruit.  Of  course  this  oil  is  of 
a second  quality. 

“ The  pitter  may  be  worked  by  hand  or  by  horse  or  steam  power.  When  horse 
power  is  used,  the  pitter  works  45  gallons  of  olives  per  hour.  The  same  power  is  suffi- 
cient to  operate  two  machines. 

“The  importance  of  this  machine  is  such  that  it  should  be  recommended  to  all 
those  who  want  to  economize  capital  and  labor,  while  obtaining  a product  of  high 
quality,  commanding  the  highest  prices  on  the  market. 

“ The  crusher. — This  machine,  manufactured  also  by  Salvatella,  crushes  the  olives 
between  two  grooved  cylinders,  either  in  the  fresh  or  in  the  dry  state.  Both  flesh 
and  pits  are  reduced  in  a short  time  into  a very  fine  paste.  It  has  in  one  side  two 
adjusting  screws  for  the  cylinders,  in  order  to  regulate  the  fineness  of  the  paste. 
When  the  machine  is  in  operation  a vibrating  cleaner  separates  the  largest  part  of 
residues  of  stems  and  leaves,  sand,  and  other  impurities  that  may  be  with  the  olives. 

“Like  the  pitter,  the  work  with  the  crusher  is  very  easy.  It  occupies  a space  of 
about  3 square  feet  and  weighs  about  660  pounds.  It  may  be  operated  by  hand  or 
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by  horse  or  steam  power.  Its  work  is  at  the  rate  of  about  45  gallons  of  olives  per 
hour.  The  same  power  may  do  for  two  crushers,  thus  saying  much  time  and  money. 

“If  only  a second  quality  of  oil  is  desired,  the  crusher  is  sufficient  without  the 
pitter.  The  frames  of  both  the  pitter  and  the  crusher  are  of  iron. 

“The  press. — This  has  been  made  by  Toulouse  and  Delorieux,  and  is  a good  speci- 
men of  the  best  type  of  screw  presses  now  used  in  olive-growing  countries.  It  is 
small,  but  possesses  a fair  working  capacity.  It  covers  barely  2 feet  square  space,  and 
is  said  to  weigh  about  1,500  pounds,  the  working  mechanism  included.  With  such 
a compact  and  comparatively  light  construction  one  would  naturally  class  it  among 
presses  of  low  power,  yet  it  is  estimated  that  owing  to  a clever  combination  of  levers, 
with  which  it  is  provided,  one  man  using  a lever  handle  of  2 feet  stroke  can  obtain 
with  it  a pressure  of  40  tons,  which  is  sufficient  for  our  purpose.  The  body  of  the 
press  comprises  merely  a cast-iron  base,  two  posts  rising  from  opposite  sides  thereof, 
and  a crosspiece  uniting  these  posts  at  their  upper  end.  In  the  center  of  the  base, 
which  stands  about  a foot  high,  is  placed  a sheet-iron  basket  with  perforated  sides 
(that  can  be  opened  in  two  halves),  into  which  the  product  from  the  pitter  or  from  the 
crusher  is  put  for  pressing,  and  all  around  this  is  a deep  groove,  through  which  the 
expressed  oil  flows  out  to  spouts  or  discharge  openings  to  be  found  on  opposite  sides 
midway  between  the  posts.  The  pressing  is  done  by  means  of  a follower  entering 
the  perforated  basket  from  above  and  carried  by  a vertically  movable  screw  fitted 
in  a nut  or  threaded  sleeve  formed  in  the  central  part  of  the  crosspiece  which  joins 
the  posts  together.  The  screw,  and  consequently  the  follower,  is  moved  to  effect  the 
pressing  through  the  medium  of  a mortise  wheel  firmly  keyed  to  its  upper  end  and  a 
slotted  collar  having  cotter  keys  or  gravitating  catches  adapted  to  successfully  en- 
gage the  mortises  in  this  wheel.  Movement  is  imparted  to  this  mechanism  by  a short 
lever  formed  integral  with  the  collar  and  swung  back  and  forth.  Below  this  lever  is 
another  one  adapted  to  work  in  connection  with  it  and  multiply  the  power.  This 
second  lever  is  pivoted  to  a short  bracket  projecting  from  the  upper  crosspiece  of  the 
press.  The  two  levers  when  used  together  are  coupled  by  a frictional  pin  seated  in 
the  lower  lever  and  playing  within  a slot  in  the  upper.  The  press  has  thus  move- 
ments of  two  powers,  one  produced  by  a single  lever  acting  directly  upon  the  collar 
and  through  it  and  the  gravitating  catches  upon  the  mortise  wheel  carried  by  the 
screw,  the  other  by  the  same  mechanism  actuated  by  two  levers  coupled  by  a fric- 
tional pin.  The  speed  of  course  is  in  inverse  ratio  to  the  power  developed.  If  rapid 
movement  is  wanted,  the  single  lever  is  used;  if  power  is  the  object,  both  levers  are 
called  into  action.” 

Maryland  College  and  Station.— R.  W.  Sylvester  has  been  appointed  presi- 
dent of  the  college  and  R.  H.  Miller  director  and  agriculturist  of  the  station.  The 
other  members  of  the  station  staff  are,  H.  J.  Patterson,  chemist;  J.  S.  Robinson, 
horticulturist;  E.  H.  Brinkley,  machinist;  and  J.  R.  Owens,  treasurer. 

Nebraska  Station. — F.  S.  Billings  is  giving  a course  of  lectures  at  the  Chicago 
School  of  Veterinary  Medicine.  Bulletin  No.  25,  on  detasseling  corn,  by  C.  L.  Inger- 
soll,  will  be  issued  in  December.  Bulletin  No.  26,  on  meteorology  at  the  station,  is  in 
course  of  preparation. 

North  Carolina  Station. — R.  E.  Noble  of  the  Alabama  College  Station  has 
been  appointed  assistant  chemist  vice  T.  L.  Blalock. 

North  Dakota  Station. — E.  S.  Keene  has  been  appointed  agricultural  engineer, 
with  a view  to  having  investigations  of  farm  machinery  conducted  at  the  station. 
The  first  work  will  be  on  a stubble  burner  for  removing  all  straw  from  the  soil  after 
harvesting,  thus  doing  away  with  the  necessity  of  annual  plowing  for  wheat. 

Pennsylvania  College  and  Station. — H.  B.  Gurler  has  been  appointed  in- 
structor in  butter-making  for  the  special  course  in  dairying,  which  opens  January 
4,  1893.  W.  H.  Caldwell,  assistant  agriculturist,  has  been  selected  by  the  Ameri- 
can Guernsey  Cattle  Club  to  take  charge  of  the  Guernsey  cows  entered  for  the  test 
of  dairy  breeds  at  the  World’s  Columbian  Exposition. 


LIST  OF  PUBLICATIONS  OF  THE  UNITED  STATES  DEPARTMENT  OF  AGRICULTURE. 

OCTOBER,  1892. 


Division  of  Statistics: 

Report  No.  99  (new  series),  September  and  October,  1892. — Farm  Prices  in  Two 
Centuries;  Report  of  Ramie  Machine  Trials  in  New  Orleans;  Indian  Wheat 
Crop  of  1892 ; Notes  on  Domestic  and  Foreign  Trade  and  Industry ; European 
Crop  Report  for  September ; Freight  Rates  of  Transportation  Companies. 
Report  on  Condition  of  Crops,  October,  1892. 

Spanish  edition  of  Report  on  the  Use  of  Corn  in  Europe. 

Office  of  Experiment  Stations: 

Experiment  Station  Record,  vol.  iv,  No.  1. 

Weather  Bureau: 

Monthly  Weather  Review,  July,  1892. 

Monthly  Weather  Review,  August,  1892. 


LIST  OF  STATION  PUBLICATIONS  RECEIVED  BY  THE  OFFICE  OF  EXPERIMENT  STATIONS. 

OCTOBER,  1892. 


Agricultural  Experiment  Station  of  the  Agricultural  and  Mechanical 
College  of  Alabama: 

Bulletin  No.  38,  July,  1892.— Fertilizers. 

Connecticut  Agricultural  Experiment  Station: 

Bulletin  No.  112,  June,  1892. — On  the  Gunning-Kjeldahl  Method  and  a Modifica- 
tion Applicable  in  the  Presence  of  Nitrates. 

Delaware  College  Agricultural  Experiment  Station: 

Bulletin  No.  18,  September,  1892. — Strawberries,  Tests  of  Varieties;  The  Straw- 
berry Weevil. 

Maryland  Agricultural  Experiment  Station:* 

Special  Bulletin  D,  February,  1891. — Composition  of  Commercial  Fertilizers  Sold 
in  the  State. 

Special  Bulletin  E,  August,  1891. — Composition  of  Commercial  Fertilizers  Sold 
in  the  State. 

Special  Bulletin  H,  July,  1892. — Government  Direction  of  Agriculture  in  Europe. 
Special  Bulletin  I,  August,  1892. — Composition  of  Commercial  Fertilizers  Sold 
in  the  State. 
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Massachusetts  State  Agricultural  Experiment  Station: 

Circular,  May,  1891. — Analyses  of  Commercial  Fertilizers. 

Hatch  Experiment  Station  of  the  Massachusetts  Agricultural  College: 
Meteorological  Bulletin  No.  45,  September,  1892. 

Experiment  Station  of  Michigan  Agricultural  College: 

Third  Annual  Report,  1890. 

Fourth  Annual  Report,  1891. 

Missouri  Agricultural  College  Experiment  Station: 

Bulletin  No.  18,  August,  1892. — Strawberries. 

Agricultural  Experiment  Station  of  New  Mexico: 

Bulletin  No.  6,  March,  1892. — Cereals,  Forage  Plants,  Grasses,  Clovers,  Textile 
Plants,  and  Sorghums. 

New  York  Agricultural  Experiment  Station: 

Bulletin  No.  45  (new  series),  August,  1892. — Experiments  in  the  Manufacture  of 
Cheese  during  June. 

North  Dakota  Agricultural  Experiment  Station: 

Bulletin  No.  7,  September,  1892. — Rheumatism  in  Horses. 

Ohio  Agricultural  Experiment  Station: 

Bulletin  No.  44,  September,  188£. — A Preliminary  List  of  the  Rusts  of  Ohio  Wild 
Lettuce;  a Pestiferous  Weed;  Wheat  Scab. 

Oklahoma  Agricultural  Experiment  Station: 

Special  Bulletin  No.  1,  October,  1892. — Texas  Cattle  Fever. 

Pennsylvania  State  College  Agricultural  Experiment  Station: 

Bulletin  No.  21,  October  1892. — The  Koch  Test  for  Tuberculosis. 

Texas  Agricultural  Experiment  Station: 

Bulletin  No.  21,  June,  1892.— Effect  of  Cotton  Seed  and  Cotton-Seed  Meal  in 
Feeding  Hogs. 

Agricultural  Experiment  Station  of  Utah: 

Bulletin  No.  17,  October,  1892. — Feeding  Root  Crops  vs.  Dry  Food. 

Bulletin  No.  18,  October,  1892. — Notes  on  Forest  and  Fruit  Trees. 

Virginia  Agricultural  and  Mechanical  College  Experiment  Station: 

Bulletin  No.  18,  July,  1892. — Antiseptics  in  Relation  to  the  Treatment  of 
Wounds. 

Bulletin  No.  19,  August,  1892. — Tests  of  Varieties  of  Wheat. 

DOMINION  OF  CANADA. 

Department  of  Agriculture: 

Annual  Report,  1891. 

Bulletin  No.  14,  September,  1892. — The  Horn  Fly, 
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Vol.  IV.  December,  1892.  No.  5. 


In  tlie  development  of  American  educational  and  scientific  institu- 
tions, there  has  been  in  recent  years  a marked  improvement  in  the 
technical  training  of  the  men  employed  as  teachers  and  investigators. 
In  most  cases,  however,  the  territory  tributary  to  individual  institu- 
tions is  so  large  that  it  has  seemed  to  them  desirable  to  provide  for 
work  in  as  many  general  lines  as  practicable.  The  result  has  been 
that  while  many  colleges  and  universities  are  fairly  well  equipped  as 
regards  the  requirements  of  general  courses  of  instruction,  very  few 
have  been  able  to  devote  a sufficient  portion  of  their  resources  to  secur- 
ing complete  facilities  for  work  in  special  lines.  When  a young  man 
has  gone  through  the  ordinary  training  of  the  college  and  university 
and  desires  to  pursue  some  specialty,  he  is  compelled,  as  a rule,  to 
cross  the  Atlantic  to  find  such  opportunities  for  instruction  as  he 
requires.  What  is  true  of  our  educational  system  broadly  considered  is 
also  true  of  our  institutions  for  education  and  research  in  agriculture. 
Until  the  organization  of  the  experiment  stations  nnder  the  act  of  Con- 
gress of  March  2,  1887,  there  was  very  little  demand  in  this  country 
for  advanced  instruction  in  special  branches  of  agricultural  science. 
Men  with  special  training  employed  as  teachers  in  the  agricultural  col- 
leges found  themselves  compelled  to  do  a large  amount  of  routine  work 
with  undergraduate  students,  and  deemed  themselves  fortunate  if 
they  were  able  to  give  any  attention  to  original  researches  in  their 
specialties.  The  establishment  of  the  stations  throughout  the  United 
States  has  materially  increased  the  amount  of  original  investigation  in 
agricultural  science,  given  better  opportunities  to  well-trained  special- 
ists, and  created  a demand  for  higher  instruction  in  the  agricultural 
colleges.  As  yet,  however,  the  public  have  not  fully  realized  the  neces- 
sity for  long-continued  and  thorough  investigations  of  agricultural 
problems,  and  the  stations  have  been  called  upon  to  do  a vast  amount 
of  general  work,  which,  though  often  useful,  has  prevented  as  much 
attention  to  the  more  serious  problems  as  is  essential  for  their  solution. 
Fortunately  the  agricultural  colleges  have  received  large  additions  to 
their  equipments  and  incomes  through  the  liberality  of  the  State  and 
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National  Governments,  and  are  adding  new  courses  of  instruction, 
which  we  liave  reason  to  expect  will  be  manned  by  competent  teachers. 

It  is  therefore  in  many  respects  a favorable  time  to  urge  that  as 
changes  are  made  in  the  scheme  of  work  of  our  colleges  and  stations, 
they  should  be  in  the  direction  of  more  thorough  specialization.  That 
this  may  be  most  economically  done  we  must  rid  ourselves  of  the  idea 
that  each  State  must  necessarily  have  all  the  “ologies”  within  its  bor- 
ders. What  is  needed  is  to  have  the  best  facilities  for  work  in  any 
given  line  provided  somewhere  in  the  United  States.  The  advanced 
students  whose  interests  are  concerned  in  this  matter  will  not  hesitate 
to  cross  State  lines  if  they  can  only  be  assured  that  the  institution  at- 
tracting them  will  really  meet  their  needs  in  the  quality  of  its  instruc- 
tion. 

When  an  institution  already  fairly  equipped  for  general  instruction, 
has  received  an  addition  to  its  income,  it  has  been  a common  plan  to 
expand  its  work  in  several  lines.  The  new  resources  are  readily  ex- 
pended in  providing  assistants  and  apparatus  in  this  and  that  depart- 
ment. In  this  way  the  general  efficiency  of  the  institution  may  be 
increased,  but  after  all  its  position  in  the  educational  world  will  remain 
about  what  it  was  before.  The  question  we  wish  to  raise  is  whether  it 
would  not  be  a wiser  plan  to  take  sufficient  funds  for  the  manning  and 
equipment  of  some  one  line  of  work  to  provide  the  best  possible  facil- 
ities in  that  line.  Let  New  York,  for  example,  lay  so  much  stress  on 
certain  branches  of  horticulture  that  everybody  desiring  advanced 
instruction  in  those  branches  will  see  that  there  is  the  place  to  get  it. 
Wisconsin  might  do  the  same  in  swine  husbandry,  Illinois  in  corn  cul- 
ture, Louisiana  in  sugar  culture  and  sugar -making,  California  in  soil  in- 
vestigations, and  so  on  through  the  list  of  States  and  institutions.  Such 
a plan  would  not  in  any  way  interfere  with  the  ordinary  courses  of  in- 
struction for  undergraduate  students  in  the  agricultural  colleges.  It 
would,  on  the  other  hand,  enable  the  respective  institutions  to  provide 
the  most  complete  equipments  for  special  investigations  and  encourage 
men  of  ample  technical  training  to  devote  themselves  to  the  most  thor- 
ough research.  With  proper  provisions  for  the  distribution  of  thereports 
of  important  inquiries  throughout  the  country,  much  more  satisfactory 
results  would  be  obtained  than  are  possible  as  long  as  each  institution 
attempts  to  cover  a wide  range  of  subjects.  Division  and  combination 
of  labor  will  prove  as  economical  and  productive  in  agricultural  labo- 
ratories as  in  manufacturing  establishments. 


SIXTH  ANNUAL  CONVENTION  OF  THE  ASSOCIATION  OF 
AMERICAN  AGRICULTURAL  COLLEGES  AND  EXPERIMENT 
STATIONS. 


The  Association  of  American  Agricultural  Colleges  and  Experiment 
Stations  held  its  sixth  annual  convention  November  15-19  at  New  Or- 
leans, Louisiana,  in  the  lecture  hall  of  Tulane  University.  There  were 
present  nearly  one  hundred  and  hfty  delegates  and  representatives  of 
colleges  and  stations  in  all  the  States  and  Territories  except  Idaho, 
Montana,  Oregon,  South  Dakota,  and  Virginia,  and  of  the  U.  S.  De- 
partments of  Agriculture  and  the  Interior.  The  unusually  large  attend- 
ance of  members  of  the  governing  boards  of  colleges  and  stations  was 
especially  gratifying. 

On  assembling  for  its  first  session,  the  Association  was  very  cordially 
welcomed  to  New  Orleans  in  addresses  by  Governor  M.  J.  Foster,  of 
Louisiana;  Mayor  J.  Fitzpatrick,  of  New  Orleans,  and  President  W. 
P.  Johnston,  of  Tulane  University.  Appropriate  responses  were  made 
by  President  W.  LeRoy  Broun,  of  Alabama ; President  George  W.  Ather- 
ton, of  Pennsylvania,  and  Judge  H.  Chamberlain,  of  Michigan.  The 
annual  address  of  the  president  of  the  Association,  W.  LeRoy  Broun,  of 
the  Agricultural  and  Mechanical  College  of  Alabama,  presented  sug- 
gestive comments  on  the  work  of  the  colleges  and  stations.  The  hope- 
ful outlook  for  the  system  of  technical  education  represented  by  the 
land  grant  colleges  was  clearly  portrayed.  These  institutions  should 
not  be  narrow  in  their  aims.  They  are  intended  for  all  the  industrial 
classes.  It  is  their  function  to  produce  men  with  trained  brains  and 
hands.  They  are  to  teach  the  why  as  well  as  the  how.  They  are  not 
to  abridge  the  opportunity  to  choose  an  occupation,  but  to  enable  the 
student  to  prepare  for  the  life  for  which  he  is  best  adapted.  The  value 
of  military  training  as  a part  of  the  education  of  the  citizen  was  in- 
sisted on.  The  investigations  of  the  experiment  stations  and  the  dis- 
semination of  information  to  the  masses  of  farmers  through  bulletins 
and  institutes  were  shown  to  be  increasingly  valuable  parts  of  the 
American  plan  for  the  education  of  the  industrial  classes. 

The  convention  gave  a large  share  of  its  time  to  discussions  regard- 
ing means  for  making  the  colleges  more  effective  in  educating  men  for 
practical  work  on  the  farm.  Attention  was  first  drawn  to  this  subject 
by  the  report  of  the  committee  on  college  work,  read  by  E.  M.  Turner, 
of  West  Virginia.  This  indicated  that  while  there  was  an  increase  in 
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the  number  of  students  and  graduates,  this  was  due  largely  to  the  in- 
crease in  the  number  of  students  in  the  courses  in  the  mechanic  arts. 
In  the  discussion  which  followed  it  was  urged  by  some  that  the  stand- 
ard of  admission  to  the  courses  in  agriculture  was  too  high,  and  that 
too  little  practical  instruction  was  given.  To  remedy  this,  shorter 
courses  of  instruction  and  courses  in  special  subjects  were  advocated. 
Prof.  Henry,  of  Wisconsin,  urged  that  instead  of  one  professor  of 
agriculture  in  each  institution  there  should  be  a number  of  thoroughly 
trained  specialists  in  different  branches  of  agriculture,  so  that  the  farm- 
ers’ sons  would  be  impressed  with  the  practical  as  well  as  the  scien- 
tific value  of  the  instruction  they  received.  Attention  was  also  called 
to  the  fact  that  by  graduating  investigators  and  teachers  in  the 
sciences  related  to  agriculture  and  leaders  in  the  practice  of  advanced 
methods  of  agriculture  the  colleges  were  doing  a grand  work.  Since 
they  were  organized  under  law  as  institutions  for  higher  education 
they  could  not  be  expected  to  directly  reach  the  masses  of  farmers. 
Through  the  bulletins  of  the  experiment  stations,  the  farmers’ institutes, 
and  the  agricultural  press  the  men  educated  in  these  colleges  were 
doing  the  highest  kind  of  service  for  the  advancement  of  agriculture. 

President  G.  T.  Fairchild,  of  the  Kansas  College,  read  a paper  on 
the  relations  of  technical  to  general  courses  of  study.  To  avoid  too 
great  narrowness  and  a separation  of  culture  from  technical  training,  the 
system  of  education  should  have  the  single  aim  of  imparting  knowledge 
with  reference  to  its  usefulness  to  humanity.  Such  a scheme  involves 
the  teaching  of  accurate  speech,  reckoning,  reasoning,  elementary 
analysis  of  the  universe,  morals,  and  history,  as  related  to  every-day 
life.  At  the  Kansas  College  pupils  are  admitted  from  the  country 
schools,  and  are  given  instruction  in  natural  science,  mathematics,  sur- 
veying, engineering,  agriculture,  and  mechanical  arts.  They  are  taught 
to  think  along  the  line  of  various  industries.  Every  effort  is  made  to 
interest  students  in  the  practical  work  of  life. 

In  the  section  on  agriculture  and  chemistry  W.  M.  Hays  read  a 
paper  on  the  details  of  successful  farm  education,  in  which  he  described 
the  two  years’  school  course,  the  dairy  course,  and  the  farmers’  winter 
course  of  the  University  of  Minnesota.  The  school  of  agriculture, 
which  has  now  been  in  operation  more  than  four  years,  has  proved  a 
great  success.  In  this  school  about  half  the  time  of  the  students  is  given 
to  academic  studies,  and  the  rest  to  agriculture,  horticulture,  veterinary 
science,  carpentry,  and  other  manual  work.  The  boys  go  back  from 
this  school  to  the  farm.  As  a result  of  its  establishment  the  farmers 
of  the  State  have  taken  a much  larger  interest  in  education  in  agri- 
culture. The  separation  of  this  lower  course  of  instruction  from  the 
regular  college  course  makes  it  possible  to  raise  the  standard  of  the 
latter  at  the  same  time  that  it  affords  an  opportunity  for  practical 
instruction  to  a great  number  of  students. 

What  a professor  of  agriculture  should  be  required  to  teach,  was  dis- 
cussed by  G.  E.  Morrow,  of  Illinois,  and  P.  M.  Harwood,  of  Michigan. 
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Both,  believed  that  he  should  teach  the  application  of  science  rather 
than  science  itself.  He  should,  in  general,  give  instruction  on  (1)  farm 
equipment,  (2)  farm  processes,  and  (3)  farm  management.  Advantage 
should  be  taken  of  interesting  current  events  in  agriculture  to  stimulate 
the  interest  of  the  pupil.  Prof.  Harwood  insisted  upon  the  value  of  man- 
ual labor  in  connection  with  courses  of  instruction.  The  student,  how- 
ever, should  be  made  to  feel  that  he  is  working  not  as  a drudge,  but  as 
a learner  of  valuable  processes.  Giving  the  student  laborer  charge  of 
some  special  piece  of  work  will  do  much  to  arouse  his  enthusiasm. 

Among  the  papers  read  in  the  general  sessions  or  in  the  sections  were 
the  following  : 

Experiments  with  fungicides  for  apple  scab , by  E.  S.  Oo  f ',  of  Wiscon- 
sin.— As  a result  of  seven  years’  work  with  various  fungicides,  Bordeaux 
mixture  is  deemed  on  the  whole  most  effective.  It  is  sufficient  to  use 
the  solution  in  one  half  its  usual  strength.  The  first  spraying  should 
be  made  before  the  opening  of  the  flowers.  The  number  of  sprayings 
will  vary  with  climatic  conditions.  The  use  of  fertilizers  and  good  cul- 
ture will  help  to  reduce  the  amount  of  scab.  Some  varieties  of  apples 
seem  to  be  less  liable  to  injury  by  this  disease. 

Fungicides  for  potato  blight  and  rot , by  L.  E.  Jones , of  Vermont. — 
An  account  of  experiments  the  present  season  with  twelve  different 
fungicides  on  medium  and  late  potatoes  of  5 varieties.  The  fungicides 
preserve  the  foliage  and  thus  help  the  crop  to  come  to  maturity.  The 
disease  was  very  prevalent  and  the  gain  from  the  use  of  the  fungicides 
was  large.  The  best  results  were  obtained  with  Bordeaux  mixture,  full 
strength. 

A study  of  fruit  rots , by  B.  D.  Hoisted,  of  New  Jersey. — With  the 
aid  of  a diagram  the  author  showed  a method  of  illustrating  how  dis- 
eases are  transferred  from  one  kind  of  fruit  to  another.  His  studies 
on  the  genus  Oloeosporium  have  brought  out  more  clearly  the  relations 
of  the  different  forms  and  point  to  the  fact  that  there  are  fewer  dis- 
tinct species  than  was  formerly  supposed. 

Notes  on  the  breeding  of  fruits,  by  N.  E.  Hansen,  of  Iowa. — An  ac- 
count of  experiments  in  crossing  varieties  from  eastern  Europe  with 
standard  or  native  varieties. 

Crossing  of  cucurbits,  by  L.  H.  Pommel,  of  Iowa. — This  was  a pre- 
liminary report  on  experiments  by  the  author,  the  results  of  which  in 
general  indicate  that  the  different  species  will  not  mix. 

Forage  plant  tests,  scope  and  plan,  by  C.  C.  Georgeson , of  Kansas. — 
An  account  of  experiments  at  the  Kansas  Station.  The  report  was 
very  favorable  to  soja  beans  in  a dry  climate  like  that  of  Kansas. 

Methods  of  soil  analysis,  by  E.  W.  Hilgard,  of  California. — This  paper 
was  read  by  R.  H.  Loughridge,  and  pointed  out  the  differences  between 
the  methods  of  soil  analysis  as  proposed  by  Prof.  Kedzie  and  as  fol- 
lowed by  Prof.  Hilgard.  The  main  differences  were,  (1)  in  the  size  of 
the  meshes  used,  (2)  in  the  degree  of  dryness  of  the  sample,  (3)  hygro 
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scopic  moisture,  and  (4)  time  of  digestion.  The  details  of  Hilgard’s 
method  were  given  and  the  churn  elutriator  used  by  Hilgard  was  shown. 
It  was  recommended  that  this  apparatus  be  adopted  by  the  stations  in 
their  work.  This  paper  was  referred  to  the  executive  committee  of  the 
Association  of  Official  Agricultural  Chemists,  with  the  request  that 
comparisons  be  made  between  Kedzie’s  and  Hilgard’s  methods. 

Bean  anthracnose  and  its  treatment , by  S.  A.  Beach , of  New  York. — An 
account  of  experiments  with  various  fungicides.  The  advantage  of 
using  healthy  seeds  was  clearly  shown  in  the  tests  made. 

Some  experiments  in  the  prevention  of  Cercospora  ribis  and  Gylindro - 
sporium  padi , by  L.  R.  Pammel. — Experiments  were  reported  which 
showed  the  value  of  Bordeaux  mixture  in  the  treatment  of  these  dis- 
eases. 

Antagonistic  relations  of  certain  potato  rots , by  L.  B.  Jones. — Three 
forms  of  potato  blight  and  rot  are  common  in  Vermont.  Phytophthora 
infestans  does  its  greatest  damage  to  medium  and  late  potatoes.  A 
u new  disease  ” destroys  the  potato  vines  by  the  first  week  in  August, 
before  the  climatic  conditions  were  such  as  to  favor  the  development 
of  Phytophthora  infestans. 

Preliminary  notes  on  a ruta-baga  and  turnip  rot , by  L.  R.  Pammel. — 
A disease,  thought  to  be  due  to  a bacterium,  did  considerable  damage 
to  ruta-bagas  and  turnips  at  the  Iowa  Station  the  past  season.  Sev- 
eral germs  were  isolated,  one  of  which  apparently  produces  the  disease  in 
the  field.  The  evidence  thus  far  obtained  is,  however,  not  conclusive. 

A new  damping-off  fungus , by  G.  F.  Atkinson , of  New  York. — A 
sterile  mycelium  of  a fungus  which  causes  damping-off  of  cotton,  cow- 
peas,  cauliflower,  alfalfa,  etc.,  was  isolated.  The  fungus  was  grown  in 
nutrient  media  and  young  plants  were  inoculated,  which  produced  the 
characteristic  damping-off.  From  these  plants  the  fungus  was  again 
obtained.  It  is  probably  a species  of  Hymenomycetes  or  Biscomycetes. 

Relation  of  frost  to  certain  plants , by  L.  H.  Pammel. — In  this  paper  the 
exact  temperatures  at  which  various  plants  were  affected  by  frost  were 
noted.  In  some  cases  the  parts  of  a plant  close  to  the  ground  were 
affected,  while  its  upper  parts  were  not  injured.  For  example,  in  the 
case  of  the  castor-oil  bean  (Ricinus  communis ),  on  October  18  the  mini- 
mum temperature  close  to  the  ground  was  18°  F.,  while  5 feet  higher 
it  was  36°. 

Method  of  obtaining  pure  cultures  of  PammeVs  fungus  of  Texas  root  rot 
of  cotton , by  G.  F.  Atkinson. — This  is  a difficult  fungus  to  grow  in 
nutrient  media.  When  grown  in  moist  sand  the  strands  developed  to 
several  inches  in  length,  but  they  failed  to  grow  in  nutrient  media 
when  transferred.  Baits  were  provided  and  after  some  difficulty  the 
fungus  was  obtained  in  a pure  state. 

Quince  diseases , by  B.  P>.  Halsted. — The  following  fungous  troubles  of 
the  quince  fruit  were  treated:  Quince  rust  (. Reestelia  aurantiaca  Pk.), 
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fruit  spot  ( Entomosporiummaculatum  Lev.),  black  rot  of  quince  (S 'phcer- 
opsis  malorum  Pk.),  quince  pale  rot  ( Phoma  cydonice  Sacc.  ?),  ripe  rot  of 
tbe  quince  (Glceosporium  fructigenum  Berk.),  and  the  quince  blotch, 
due  to  an  unrecorded  fungus,  the  life  history  of  which  is  still  obscure. 
The  black  rot  is  the  same  as  that  of  the  apple,  and  the  fact  that  a large 
apple  tree  near  the  quince  bushes  experimented  with  had  the  ground 
beneath  it  covered  with  rotting  apples  doubtless  had  much  to  do  with 
the  prevalence  of  the  rot  in  the  quinces.  The  pale  rot  may  not  be 
Phoma  cydonice  Sacc.,  the  description  being  so  meager  as  to  leave  a 
doubt.  The  ripe  rot  is  the  same  as  that  of  the  apple,  as  proved  by 
inoculation. 

New  Jersey  mildews  ( Peronosporece ),  by  B . B.  lLalsted. — The  chief 
point  in  the  record  for  the  year  is  that  while  the  latter  portion  of  the 
growing  season  has  been  unusually  dry  there  has  been  more  than  an 
ordinary  amount  of  those  members  of  the  group  belonging  to  the  genus 
Cystopus.  In  a further  study  of  the  methods  these  disastrous  mildews 
have  for  passing  the  winter  it  was  found  that  some  species  grow  upon 
the  fruits  and  that  doubtless  the  filaments  of  the  fungus  penetrate  the 
seeds  and  when  the  latter  germinate  the  parasite  develops  with  the 
host.  Large  numbers  of  small  young  seedlings  were  taken  which  were 
badly  infested. 

The  importance  of  making  field  notes  upon  the  prevalence  of  para- 
sitic fungi  extending  over  many  seasons  was  urged. 

Weed  seeds , by  B.  D.  Halsted. — Samples  of  a collection  of  weed  seeds 
were  shown.  The  set  consists  of  one  hundred  species  of  our  worst 
weeds,  and  the  seeds  are  put  up  in  dram  metal  screw-top  vials  arranged 
in  a tray  about  the  size  of  a herbarium  sheet.  Each  bottle  has  a 
printed  label  bearing  a number  and  the  botanical  name  of  the  seeds 
contained.  To  the  inside  of  the  tray  cover  is  pasted  a corresponding 
list  with  common  names  added  and  a note  stating  whether  the  species  is 
native  or  foreign,  and  whether  annual,  biennial,  or  perennial.  The  set  is 
designed  to  assist  experiment  station  workers  in  determining  the  nature 
of  impurities  in  commercial  seeds.  It  will  also  serve  the  same  purpose 
for  the  wholesale  dealers  in  seeds. 

The  field  of  bulletins  present  and  prospective , by  C.  L.  Ingersoll1  of 
Nebraska. — Bulletins  should  be  so  simple  that  the  most  ignorant  farmer 
can  get  some  good  from  them.  Graphic  illustrations  should  be  used. 
Each  bulletin  should  be  complete  in  itself.  The  results  of  experiments 
should  be  briefly  summarized.  Full  data  should  not  be  given  in  bul- 
letins intended  for  the  farmer.  Objections  were  raised  to  this  last 
point  and  it  was  suggested  that  the  full  data  be  put  in  an  appendix. 

The  numbering  of  station  bulletins  was  discussed  by  A.  W.  Harris, 
W.  A.  Henry,  S.  W.  Johnson,  and  others.  The  great  desirability  of 
some  simple  and  uniform  plan  of  numbering  the  station  publications 
was  urged.  The  consecutive  numbering  of  all  ordinary  bulletins  in 
a single  series  and  the  abandonment  of  special  series,  half  num- 
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bers,  and  letters  was  advised.  A committee  was  appointed  to  make 
definite  suggestions  to  tlie  stations  regarding  this  matter. 

The  relations  of  the  colleges  and  the  Department  of  the  Interior  were 
discussed  in  a paper  by  J.  W.  Holcombe,  chief  clerk  of  the  Bureau  of 
Education.  Attention  was  called  to  the  fact  that  the  present  schedule 
for  financial  reports  of  the  colleges  was  not  satisfactory. 

The  report  of  the  executive  committee  was  read  by  H.  E.  Alvord,  and 
showed  that  the  committee  had  done  efficient  service  in  connection 
with  the  work  on  the  college  and  station  exhibit  at  the  World’s  Colum- 
bian Exposition  and  on  other  important  matters. 

In  the  report  of  the  section  on  agriculture,  presented  by  C.  L.  Inger- 
soll,  the  bulletins  of  the  year  were  classified.  They  showed  a wide 
range  of  subjects,  largely  along  practical  lines,  but  also  indicated  that 
the  mistake  is  often  made  of  trying  to  settle  too  many  questions  in  a 
single  experiment. 

The  report  of  the  section  on  botany,  prepared  by  G.  F.  Atkinson, 
was  read  by  S.  M.  Tracy.  During  the  year  botanists  have  been  added 
to  the  station  staffs  at  five  stations.  A general  survey  of  the  work  occu- 
pying the  attention  of  botanists  at  the  different  stations  was  made. 
The  belief  was  expressed  that  bacterial  plant  diseases  offered  one  of 
the  most  promising  fields  of  investigation. 

The  report  of  the  section  on  chemistry  was  presented  by  M.  A.  Sco- 
vell,  of  Kentucky.  It  was  shown  that  the  work  of  the  station  chemists 
includes  (1)  detective  work,  (2)  work  relating  to  farm  management,  (3) 
development  or  improvement  of  processes,  (4)  more  strictly  scientific 
investigations.  While  a very  large  amount  of  routine  work  is  being 
done  a number  of  important  scientific  researches  are  in  progress. 

The  report  of  the  section  on  economic  entomology,  presented  by  H. 
Osborn,  of  Iowa,  related  to  the  equipment  of  the  stations  for  work  in 
this  line. 

The  report  of  the  committee  on  the  college  and  station  exhibit  at  the 
World’s  Columbian  Exposition  was  presented  by  H.  P.  Armsby  and 
H.  E.  Alvord.  This  showed  that  while  much  progress  had  been  made 
in  the  preparation  for  the  exhibit,  it  was  still  necessary  that  the  sev- 
eral stations  should  contribute  time  and  money  to  this  enterprise  to 
make  it  thoroughly  successful.  The  outlook  for  a creditable  exhibit 
was  decidedly  encouraging. 

The  agricultural  congresses  to  be  held  in  connection  with  the  World’s 
Columbian  Exposition  were  described  by  G.  E.  Morrow,  and  the  col- 
leges and  stations  were  urged  to  cooperate. 

President  Smart  called  attention  to  the  difficulty  attending  the  col- 
lection of  intercollegiate  statistics.  A committee  was  appointed,  con- 
sisting of  George  W.  Atherton,  J.  H.  Smart,  and  H.  H.  Goodell,  to 
prepare  a schedule  of  questions  to  be  sent  to  the  colleges. 

A new  constitution  for  the  Association,  prepared  by  the  committee 
appointed  for  that  purpose  at  the  last  convention,  was  adopted,  with 
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amendments.  In  the  new  constitution  the  following  sections  are  pro- 
vided for:  (1)  College  work,  (2)  agriculture  and  chemistry,  (3)  horti- 
culture and  botany,  (4)  entomology,  (5)  mechanic  arts.  A bibliographer 
is  added  to  the  officers  of  the  Association. 

An  advisory  board  of  nine  members,  selected  from  governing  boards 
of  the  colleges  and  stations,  was  appointed  to  cooperate  with  the 
standing  committees  on  the  World’s  Columbian  Exposition.  The 
members  of  this  committee  are  H.  Chamberlain,  of  Michigan;  J.  A. 
Beaver,  of  Pennsylvania;  H.  Gibson,  of  Kentucky;  B.  H.  Warder,  of 
Ohio;  W.  R.  Cavitt,  of  Texas;  W.  L.  Rynerson,  of  Kew  Mexico;  J.  R. 
Cameron,  of  Mississippi;  D.  Keedham,  of  Massachusetts,  and  H.  B* 
Dale,  of  Wisconsin. 

A committee  to  represent  the  Association  on  the  testing  committee 
for  tests  of  breeds  of  dairy  cows  at  the  World’s  Columbian  Exposition 
was  constituted  as  follows : M.  A.  Scovell,  I.  P.  Roberts,  S.  M.  Bab- 
cock, and  H.  P.  Armsby. 

The  following  were  elected  officers  of  the  Association  for  the  ensuing 
year:  President,  W.  A.  Henry,  of  Wisconsin;  vice-presidents,  W.  C. 
Stubbs,  of  Louisiana;  E.  W.  Hilgard,  of  California;  J.  A.  Myers,  of 
West  Virginia;  A.  Q.  Holladay,  of  Korth  Carolina,  and  J.  F.  Hickman, 
of  Ohio;  secretary  and  treasurer,  M.  A.  Scovell,  of  Kentucky;  bibliog- 
rapher, S.  W.  Johnson,  of  Connecticut;  executive  committee,  H.  E. 
Alvord,  of  Washington,  D.  0.;  W.  L.  Broun,  of  Alabama;  J.  Neilson, 
of  New  Jersey;  H.  H.  Goodell,  of  Massachusetts,  and  C.  W.  Dabney,  jr., 
of  Tennessee. 

Section  on  college  worh. — Chairman,  C.  W.  Dabney,  of  Tennessee; 
vice-chairman,  G.  T.  Fairchild,  of  Kansas;  secretary,  M.  C.  Fernald,  of 
Maine. 

Section  on  agriculture  and  chemistry. — Chairman,  W.  A.  Henry,  of 
Wisconsin;  vice-chairman,  W.  C.  Stubbs,  of  Louisiana;  secretary,  W. 
C.  Latta,  of  Indiana. 

Section  on  horticulture  and  botany. — Chairman,  F.  Lamson- Scribner, 
of  Tennessee;  secretary,  E.  S.  Goff,  of  Wisconsin. 

Section  on  mechanic  arts. — Chairman,  C.  W.  Hall,  of  Minnesota;  sec- 
retary, F.  P.  Anderson,  of  Kentucky. 

On  the  invitation  of  Director  Stubbs  the  Association  visited  the  Sugar 
Experiment  Station  at  Audubon  Park,  Kew  Orleans.  The  sugar  house 
was  in  operation  and  the  processes  of  making  sugar  by  the  diffusion 
method  were  explained.  The  experimental  plats  where  varieties  of 
sugar  cane,  cotton,  grasses,  and  other  plants  are  being  tested,  and  where 
experiments  in  methods  of  culture  and  manuring  are  in  progress,  were 
also  examined  with  great  interest,  as  well  as  the  orange  orchard  and 
other  fruit  plantations.  The  system  of  drainage  and  irrigation  at  the 
station  is  such  that  the  conditions  of  soil  moisture  are  very  largely 
under  the  control  of  the  experimenter. 
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Through  the  liberality  'of  the  Illinois  Central  Railroad  Company  the 
Association  enjoyed  a visit  to  the  cane  fields  and  sugar  mills  between 
New  Orleans  and  Baton  Rouge.  At  Baton  Rouge  the  Association  was 
given  a dinner  by  the  citizens,  after  Avhich  a visit  was  paid  the  State 
University,  Avhere  they  were  cordially  welcomed  by  the  president,  J. 
W.  Nicholson,  and  the  battalion  of  cadets.  Addresses  expressing  the 
appreciation  of  the  Association  for  the  kindly  treatment  received  were 
made  by  several  members.  The  citizens  of  New  Orleans  also  gave  the 
Association  a trip  on  a Mississippi  River  steamer,  which  enabled  them 
to  form  some  idea  of  the  vast  commerce  of  this  city  in  sugar,  cotton, 
wheat,  and  other  agricultural  products.  The  exports  of  wheat  from 
this  port  have  s,o  largely  increased  in  recent  years  that  they  are  now 
greater  than  those  of  any  other  American  city,  Avith  the  exception  of 
New  York. 
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METEOROLOGY. 

Rainfall  at  Iowa  Station,  E.  K.  Eaton  ( Iowa  Sta.  Bui.  Ho.  18,  Aug., 
1892,  p.  531).— Tabulated  summary  for  March,  Axiril,  May,  June,  ancl 
July. 

Meteorological  observations,  0.  D.  Warner  (. Massachusetts  Hatch 
Sta.  Meteorological  Bui.  Ho.  45,  Sept.,  1892,  pp.  4).— Daily  and  monthly 
summaries  of  observations  during  September,  1892,  at  the  meteoro- 
logical observatory  of  the  station. 

Meteorological  observations,  R.  C.  Kedzie  ( Michigan  Sta.  Re- 
ports for  1890  and  1891,  pp.  153-177  and  98-122).— Tabulated  results 
of  daily  observations  at  the  station  of  temperature,  pressure,  humidity, 
cloudiness,  precipitation,  etc.,  for  each  month  of  the  years  1889  and 

1890.  The  annual  summaries  are  as  follows : Air  temperature  (degrees 
¥.). — Mean  daily,  1889,  47.13;  1890,  47.61.  Humidity. — Mean  relative 
humidity,  1889,  74;  1890,  75.98.  Pressure  (inches). — Aqueous  vapor, 
1889, 0.273 ; barometric  pressure,  1889,  29.073 ; 1890, 29.095.  Weather. — 
Cloudiness  (per  cent),  1889,  56;  1890,  55.25;  number  of  thunderstorms, 
1889,  7;  1890,  12.  Precipitation. — Total  (inches),  1889,  23.78;  1890, 
31.91;  snow  fall,  1889,  37.5;  1890,  14.75. 

SOILS. 

W.  H.  Beal,  Editor. 

Soil  temperatures,  R.  O.  Kedzie  ( Michigan  Sta.  Reports  for  1890  and 

1891,  pp.  143-152  and  pp.  92-97). — Tabulated  results  of  tri-daily  obser- 
vations at  depths  of  3,  6, 9, 12,  and  24  inches,  during  the  period  of  May- 
September,  1890,  at  Lansing  and  Grayling,  Michigan,  and  of  MAty-Oc- 
tober,  1891,  at  Lansing. 

FERTILIZERS. 

W.  H.  Beal,  Editor. 

Composition  of  commercial  fertilizers  ( Maryland  Sta.  Special 
Buis.  J),  E,  and  I,  Feb.,  1891,  Aug.,  1891,  and  Aug.,  1892,  pp.  11, 8,  and  8). — 
Tabulated  analyses  of  171  samples  of  commercial  fertilizers  sold  in 
Maryland,  with  notes  on  valuation. 
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Analyses  of  fertilizers,  0.  A.  G-oessmann  (. Massachusetts  State  Sta. 
Circular , May , 4). — Tabulated  analyses  of  36  samples  of  fer- 

tilizing materials,  containing  mixed  fertilizers,  wood  ashes,  and  cotton- 
hull  ashes,  with  remarks  on  valuation. 

FIELD  CROPS. 

A.  C.  Tjrue,  Editor. 

Experiments  with  wheat  at  Kansas  Station,  0.  0.  Georgkeson, 
F.  GapuRTis,  and  W.  Shelton  (Kansas  Sta.  Bui.  No.  33 , Aug.,  1892 , 

'Synopsis. — The  experiments  with  wheat  in  1892  were  on  the  following  subjects:  (1) 
Continuous  cropping  without  manure,  (2)  rotations,  (3)  seeding  at  different 
times,  (4)  immature  vs.  mature  seed,  (5)  methods  of  seeding,  (6)  effects  of  pas- 
turing, (7)  seeding  at  different  rates,  (8)  weight  of  seed,  (9)  test  of  varieties. 
Most  of  this  work  was  in  continuation  of  that  recorded  in  Bulletin  No.  20  of  the 
station  (E.  S.  R.,  vol.  iii,  p.  223).  The  average  yield  of  grain  during  ten  years 
on  plats  cropped  continuously  with  wheat  has  been  28.57  bushels.  The  results 
in  other  lines  favor  early  fall  seeding,  mature  seed,  seeding  with  shoe  drill,  not 
pasturing,  not  less  than  2 bushels  of  seed  per  acre,  and  heavy  and  plump  seeds. 
During  four  years  Currell,  Zimmerman,  and  Red  May  varieties  have  given  the 
largest  yields  of  grain. 

In  the  experiments  reported  in  this  bulletin  Currell  wheat  was  used 
instead  of  Zimmerman  as  heretofore.  The  climatic  conditions  were  gen- 
erally favorable.  u All  the  seed  was  treated  with  hot  water  as  a pre- 
ventive of  stinking  smut,  with  entire  success.” 

Wheat  continuously  without  manure  (pp.  2,  3). — The  yields  of  wheat 
on  an  acre  are  tabulated  for  each  year  since  1880.  Excluding  two  years 
when  the  crop  was  winterkilled,  the  average  yield  per  acre  has  been 
28.57  bushels.  In  1892  the  yield  was  31.3  bushels. 

Wheat  in  rotation  (pp.  3-6). — The  rotations  planned  to  continue  from 
1890  to  1902  are  tabulated  in  detail,  together  with  the  yields  of  grain 
and  straw  on  the  plats  devoted  to  wheat  during  the  past  three  years 
(1890-’92).  The  rotations  are  ten  in  number,  each  being  repeated  on  5 
tenth- acre  plats. 

Wheat , seeding  at  different  times  (pp.  7, 8). — Notes  and  tabulated  data 
for  an  experiment  in  which  wheat  was  seeded  at  six  different  dates 
between  September  10  and  October  30.  The  average  results  were  as 
follows : 


Average  yield  of  wheat  per  acre  from  seeding  at  different  dates. 


Time  of  seeding. 

Grain. 

[ Straw. 

Sept.  10 

Bushels. 

23.34 

Tons. 

1.08 

Sept  21  ....  

21.  71 

0. 99 

Sept.  30 

21.  28 

0. 87 

Oet  10  

21.  66 

0.  93 

Oct  20  

15.  56 

0.  71 

Oct.  30  

7. 53 

0.  36 
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Wheat  from  immature  vs.  mature  seed  (p.  8).— -A  brief  account  of  an 
experiment  on  2 tenth-acre  plats,  on  which  ripe  seed  was  compared  with 
that  from  wheat  cut  while  in  the  milk.  The  immature  seed  yielded 
19.75  bushels  of  grain  and  0.80  ton  of  straw,  the  mature  seed  22  bushels 
of  grain  aud  1.04  tons  of  straw.  The  difference  in  favor  of  mature  seed 
was  more  pronounced  than  in  a similar  experiment  the  previous  year. 

Wheat , methods  of  seeding  (pp.  8-10). — The  methods  tested  in  1892 
were,  seeding  (1)  broadcast,  (2)  w,ith  roller  drill,  (3)  with  shoe  drill,  and 
(4)  with  lister.  The  yields  of  grain  and  straw  on  each  plat  are  tabu- 
lated, and  the  average  yield  per  acre  for  each  method  in  1892  and  dur- 
ing two  years  are  compared. 


Average  yield  of  wheat  from  different  methods  of  seeding. 


Method  of  seeding. 

1891. 

In  two  years. 

Grain. 

Straw. 

Grain. 

Straw. 

Holler  drill 

Bushels. 
23.78 
27. 63 

24.03 

27. 03 

Tons. 

1 07 
1.33 
1.22 
1.24 

Bushels. 
28.17 
29  76 
28.  41 
28. 19 

Tons. 

1.  61 
1 68 
1.65 
1.  39 

Slio©  drill  

Broadcast - 

Listed  

Wheat , effects  of  pasturing  (pp.  10, 11). — The  yields  of  grain  anti  straw 
are  tabulated  for  15  twentieth-acre  plats,  5 of  which  were  pastured, 
5 rolled,  and  5 neither  pastured  nor  rolled.  On  each  of  the  pastured 
plats  a dairy  cow  was  allowed  to  feed  for  live  hours  a day  on  April  6, 
7,  and  9.  The  average  yields  per  acre  were  as  follows : 


Average  yield  of  wheat  from  pasturing  and  not  pasturing . 


Method  of.  seeding. 

1892. 

In  two 

years. 

Grain. 

Straw. 

Grain . 

Straw. 

Bushels. 

Tons. 

Bushels. 

Tons. 

Spring  pastured 

Rolled 

33. 03 
38. 15 

ba  to 

§ tZf 

29.  08 

1.66 

Not  pastured 

38. 06 

1.91 

32.  31 

1.56 

Wheat , rate  of  seeding  (pp.  11-13). — Tabulated  yields  of  grain  and 
straw  on  35  twentieth- acre  plats  seeded  at  rates  of  from  2 to  8 pecks 
per  acre.  The  average  yields  for  the  different  rates  were  as  follows : 


Average  yield  of  wheat  from  seeding  at  different  rates. 


Rate  of  seeding. 

Grain. 

Straw. 

2 pecks 

Bushels. 
20. 46 

Tons. 

1.18 

3 pecks  

31.  83 

1.75 

4 pecks 

34.  76 

2. 13 

5 pecks 

35.  05 

1. 76 

6 pecks 

36.  99 

1.87 

7 pecks 

36. 16 

2.  06 

8 pecks 

37. 91 

2. 17 

Wheat , weight  of  seed  (pp.  13,  14). — Tabulated  yields  of  grain  and 
straw  on  12  plats  seeded  with  seed  weighing  64J,  62J,  and  60J  pounds 
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per  struck  busliel.  The  yields  of  grain  per  acre  in  1892  averaged  28.88, 
28.60,  and  27.37  bushels,  respectively.  For  two  years,  in  which  the 
weights  of  the  different  kinds  of  seed  varied  somewhat,  yields  of  grain 
per  acre  averaged  31.90  bushels  from  “ heavy”  seed,  31.13  bushels  from 
“common”  seed,  and  30.03  bushels  from  u light  ” seed. 

Wheat , test  of  varieties  (pp.  14-50). — Notes  on  the  results  obtained 
with  each  of  236  varieties  tested  in  1892,  with  comparative  yields  in 
previous  years.  The  following  varieties,  tested  four  years,  have  given 
an  average  yield  of  more  than  30  bushels  per  acre:  Badger  30.58, 
Buckeye  33.76,  Currell  39.61,  Extra  Early  Oakley  34.68,  Nigger 
32.22,  Bed  May  36.07,  Beliable  31.71,  Tasmanian  Bed  35.04,  Tuscan 
Island  30.15,  and  Zimmerman  37.53. 

The  following  varieties,  tested  two  years,  have  given  an  average  yield 
of  more  than  35  bushels  per  acre : 


Andrews  No.  4 49. 72 

Ashburn 36. 29 

Bearded  Monarch 41. 21 

Big  English 35.  50 

Big  Frame 37. 75 

Big  May 35. 50 

Boyer - 42.15 

Bullard  Velvet  Chaff . 35. 45 

California  Blue  Stem 41.41 

Canadian  Wonder  39.  95 

Dallas 40. 47 

Davis 37.  36 

Deitz 38. 48 

Democrat - 40. 73 

Diehl-Egyptian 38. 38 

Diehl-Mediterranean 40.43 

Egyptian 36.57 

Emporium  - 43. 38 

Farquhar 37. 54 

Finley 35. 93 

Fulcaster 37.  74 

Fultz 38. 46 

Geneva 35.  34 

German  Emperor 35. 21 

Gold  Medal  38. 21 

Half  Beard ......  36. 95 

Height  Prolific.. 40.26 

Hindostan 40. 24 

Hybrid  No.  9....-..,.--,. 36.29 


Jennings 35.12 

Lancaster  37.79 

Lehigh 40. 26 

Lehigh  No.  6 36.  73 

Manitoba 35.  31 

McCracken 39.78 

McPherson 48.47 

Michigan  White 38.92 

Miller 37.88 

Oregon  Club 35.  06 

Patagonia  Trigo 36.  68 

Penquite  Velvet  Chaff 41.  51 

Powers 37.  35 

Purple  Straw  36. 82 

Ramsey 42. 70 

Red  Cross 36. 29 

Red  Fultz  (Kansas)  39. 27 

Red  Fultz  (Ohio) 41. 15 

Scott 36.09 

Seneca  Chief 35. 48 

Strayer  Egyptian 38. 01 

Strayer  Longberry 36. 01 

Valley 40.56 

Velvet  Chaff 37.17 

Wayne  County  Select 36.  63 

White  Blue  Stem 39.69 

White  Track 35.97 

Yellow  Alabama 37. 17 


Wheat,  milling  and  baking  tests,  D.  S'.  Harper  ( Minnesota  Sta. 
Bui.  Vo.  23,  Sept.,  1892,  pp.  141-146). 


Synopsis. — Notes  and  tabulated  data  on  milling  and  baking  tests  of  wheat  of  the  fol- 
lowing kinds:  Pure  Scotch  Fife;  pure  Blue  Stem;  pure  Ladoga,  and  Scotch  Fife 
threshed  while  wet,  slightly  bleached,  slightly  frosted,  badly  frosted,  and  badly 
bleached.  Pure  Scotch  Fife  proved  to  be  the  best  wheat.  Blue  Stem  was  next, 
and  Ladoga  was  very  poor.  It  was  apparent  that  any  injury  to  the  wheat  reduces 
its  value  for  milling  and  bread-making. 
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Twenty-five  bushels  of  each  of  the  following  varieties  of  wheat  were 
milled:  Pure  Scotch  Fife;  pure  Blue  Stem;  pure  Ladoga,  and  Scotch 
Fife  threshed  while  wet,  slightly  bleached,  badly  frosted,  and  badly 
bleached.  All  the  wheat  tested  was  grown  on  average  BedBiver  Val- 
ley soil,  near  Hallock,  Minnesota. 

The  Ladoga  milled  the  most  easily,  the  bran  cleaned  the  best,  and  the  middlings 
purified  best  and  came  out  in  the  best  form.  Pure  Scotch  Fife  came  second  as  to 
mechanical  loss  of  milling,  and  then  the  Fife  [threshed  while  wet]  and  Blue  Stem. 
The  bleached  wheats  milled  well  but  did  not  finish  well.  The  frosted  wheats  milled 
badly,  the  bran  was  brittle,  pulverized  easily,  and  could  not  be  cleaned  up  well;  the 
middlings  were  correspondingly  dark  and  hard  to  reduce  and  purify. 

The  weight  of  the  wheat  milled  and  returned  is  given  in  the  follow- 
ing table: 

Weight  of  wheat  milled  and  returned. 


Flour. 

Offal. 

Total. 

Per 

Kind  of  sample. 

Patent. 

Straight. 

FourX. 

Bran. 

Shorts. 

Germ. 

From 

mill. 

Wheat 

run 

through. 

cent, 
loss  (-), 
gain  (+). 

Pnre  Scotch  Fife 

Lbs. 
339. 0 

Lbs. 

544.5 

Lbs. 

96.5 

Lbs. 

192.0 

Lbs. 

25.0 

Lbs. 

121.5 

Lbs. 

1,318.5 

Lbs. 
1,  341.0 

— 1.83 

Pure  Blue  Stem 

335. 5 

690.5 

67.0 

232.  0 

33.5 

74.0 

1,  432.  5 

1,  460.  0 

— 1. 91 

Pure  Ladoga 

290.  5 

504.  0 

62.0 

210.0 

26.0 

77.5 

1, 170.  0 

1,  249.  0 

- 6.  35 

Scotch  Fife 

321.0 

626.5 

15.0 

263.0 

138.0 

88.5 

1,  452.  0 

1.  457.  5 

— 1.39 

Scotch  Fife,  slightly 
bleached 

317.0 

651.0 

38.0 

226.0 

151.0 

75.0 

1,458.0 

1,  456.  5 

+ 0.10 

Scotch  Fife,  slightly 
frosted  

302.0 

559. 5 

64.0 

252.5 

220.5 

108.5 

1,  507.  0 

1,  437.  0 

+ 4.87 

Scotch  Fife,  badly 
frosted  

198.0 

507.0 

131.0 

234.0 

36.0 

139.5 

1,  245.  5 

1,  434.  0 

—13. 20 

Scotch  Fife,  badly 
bleached 

301.0 

628.0 

35.0 

248.0 

125.0 

52.0 

1,  389.  0 

1,  453. 5 

— 4.43 

These  results  when  expressed  in  percentages,  taking  as  a basis  the  result  of  the 
largest  amount  of  flour  received  in  each  case  as  100,  will  stand  in  the  following  rela- 
tion to  each  other  for  the  flours : 


Kind  of  wheat. 

Patent. 

Straight. 

Four  X. 

Total. 

Pure  Scotch  Fife 

100. 00 

85.  66 

69. 77 

97.  44 

Pure  Blue  Stem 

91.  09 

100.  00 

44.  39 

100.  00 

Pure  Ladoga 

96.  58 

89.  38 

50.  38 

95.  96 

Scotch  Fife  threshed  while  wet 

85.  99 

89.  50 

9. 98 

86.  91 

Scotch  Fife,  bleached 

84.  59 

92.  57 

25.  76 

90.42 

Scotch  Fife,  badly  bleached 

81.29 

93.  82 

23.  95 

90.98 

Scotch  Fife,  badly  frosted 

61.  80 

84.  56 

100.  00 

87.  98 

Scotch  Fife,  slightly  frosted 

77.94 

77.  24 

40.49 

80.  51 

As  to  the  character  of  the  flour,  the  pure  Scotch  Fife  had  the  best  feel  and  appear- 
ance, the  Ladoga  the  worst,  and  the  others  range,  after  the  Scotch  Fife,  in  this  order : 
Blue  Stem,  [threshed  while  wet],  badly  bleached,  slightly  bleached,  and  frosted. 
These  last  have  a weak,  sticky  feel  and  a grayish  cast.  The  bleached  flours  are  weak 
and  very  white.  The  Ladoga  has  a very  peculiar  saft'r on  color,  quite  different  from 
anything  else.  * * * Bread  was  baked  from  each  lot  of  flour,  and  of  the  patent 

and  straight  flours  a great  many  loaves  of  each  were  baked  at  different  times  to 
secure  reliable  results  on  the  following  points:  (1)  The  amount  of  flour  necessary  to 
make  the  best  bread  with  a definite  quantity  of  yeast  liquid;  (2)  the  “ strength  of 
the  flour  as  determined  by  the  dimensions  of  the  loaf  made  from  a definite  quantity 


410 


EXPERIMENT  STATION  RECORD. 


of  flour  and  yeast  mixture;  (3)  the  absorptive  and  retentive  capacity  of  the  flour  as 
determined  by  the  weight  of  the  bread  made  with  a definite  quantity  of  yeast  mix- 
ture and  flour ; (4)  the  quality  of  the  bread  as  determined  by  its  color  and  texture. 
The  results  are  as  follows,  on  a standard  of  100 : 

Results  of  baking  tests  of  different  kinds  of  wheat. 


Kind  of  wheat. 

Amount 
of  flour 
required. 

Dimen- 
sions of 
loaves 

Absorp- 
tive and 
retentive 
capacity 
of  flour. 

Color  and 
texture 
of  bread. 

Scotch  Fife,  badly  bleached 

95.  52 

95. 89 

92. 31 

99 

Scotch  Fife,  slightly  bleached 

97. 18 

90.  45 

94. 05 

95 

Scotch  Fife,  slightly  frosted 

92.84 

96.  77 

92.  09 

93 

Scotch  Fife,  badly  frosted 

94.  74 

95.  85 

92.  21 

91 

Scotch  Fife  threshed  while  wet 

93.  68 

94.  61 

93.  71 
98.  73 

92.  72 
92.  55 

98 

Pure  Blue  Stem 

97 

Pure  Scotch  Fife 

93.46 

92.  74 

99.  27 

100 

Ladoga 

98.  62 

88. 16 

93.  82 

50 

The  pure  Scotch  Fife  bread  was  clearly  the  best  in  every  case  as  to  color,  texture, 
and  odor.  It  was  a bright,  rich  creamy  white.  The  badly  bleached  Fife  came  next, 
but  was  deficient  in  richness  of  appearance.  The  Fife  [threshed  while  wet]  was 
richer  looking  than  the  bleached,  but  a little  dingy  in  color.  Blue  Stem  was  as  rich 
looking  as  any  and  of  good  texture,  and  had  a very  slight  bluish  or  greenish  tinge. 
The  slightly  bleached  wheat  looked  weak  and  rather  dingy.  The  slightly  frosted 
was  grayish  and  the  worst  frosted  noticeably  more  so.  The  Ladoga  retained  its 
saffron  color,  but  intensified,  and  was  of  quite  a disagreeable  appearance. 

Wheat,  comparative  tests  with  selected  seed  ( Minnesota  Sta. 
Bui.  No.  23,  Sept.,  1892,  pp.  147-166). — Pure  seed  of  Scotch  Fife  wheat, 
the  result  of  careful  selection  during  a number  of  years,  was  furnished 
to  the  station  by  Mr.  0.  A.  Pillsbury  for  distribution  to  farmers,  prizes 
being  offered  by  him  for  the  best  samples  grown  from  this  seed.  The 
history  of  the  wheat  is  given,  and  tabulated  data  on  the  169  samples 
sent  in  from  all  parts  of  the  State  as  the  result  of  this  test.  The  fol- 


lowing summary  is  taken  from  the  bulletin: 

Reports  tabulated 169 

Injured  by  rust 14 

Injured  by  frost 4 

Reports  on  weight  per  bushel 119 

Weight  per  bushel : 

64  pounds  or  over 16 

63  pounds 26 

62  pounds 24 

61  pounds 23 

60  pounds 9 

59  pounds  or  less 11 

Yield  of  grain  per  acre : 

40  bushels  and  over 6 

35  to  40  bushels i0 

30  to  35  bushels 19 

25  to  30  bushels 17 

20  to  25  bushels 27 

17  to  20  bushels 13 

Under  17  bushels . 26 
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Days  required  for  maturing: 

Maximum 11.8 

Minimum 90 

Average 106 

Average  yield  per  acre,  bushels 24 

Average  weight  per  bushel,  pounds 62 


Experiments  with  field  crops  at  New  Mexico  Station,  A p. 

Blount  (Wew  Mexico  Sta.  Bui.  Wo.  6 , Mar.,  1892,  pp.  19). — Brief  accoun  t's 
of  the  first  year’s  experiments  with  varieties  of  wheat,  oats,  rye,  barley, 
buckwheat,  corn,  alfalfa,  durra,  millo  maize,  teosinte,  lupines,  lentils, 
cowpeas,  vetches,  broom  corn,  flax,  hemp,  jute,  ramie,  cotton,  sorghum, 
and  cultivated  and  native  grasses.  Most  of  these  crops  were  success- 
fully grown  with  a comparatively  small  amount  of  irrigation.  Bye  did 
especially  well  for  winter  and  spring  pasture.  The  dent  varieties  of 
corn,  Mexican  (native),  Willis,  Pride  of  the  North,  Piasa,  and  Prolific, 
were  quite  successful.  The  sweet,  varieties  were  destroyed  by  the  corn 
worm  and  stalk  borer.  Lathyrus  sylvestris  failed  to  germinate.  The 
soil  and  climate  of  this  region  are  very  favorable  to  the  growth  of  broom 
corn.  Of  the  varieties  tested,  Long  Green  and  Dwarf  gave  the  best 
results.  The  fiber  plants  did  well,  especially  ramie.  Teff  grass  (Era- 
grostis  abyssinica ) and  crimson  clover  were  the  best  of  the  grasses  and 
clovers. 


HORTICULTURE. 
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Tomatoes  as  a spring  and  summer  greenhouse  crop,  E.  0. 

Green  (Ohio  Sta.  Bui.  Wo.  43,  Sept.,  1892,  pp.  106-108). — Practical  direc- 
tions for  the  management  of  this  crop. 

Tomatoes  are  advised  as  a spring  and  summer  crop  after  lettuce  can  be  no  longer 
forced  with  profit.  The  essential  points  to  be  regarded  are,  (1)  to  have  the  plants 
sufficiently  advanced  to  set  in  the  beds  about  the  middle  of  March  or  as  soon  as  the 
last  crop  of  lettuce  is  cleared  off,  (2)  to  prune  off  all  the  lower  branches  and  suckers, 
(3)  to  keep  the  plants  tied  to  supports.  The  varieties  best  adapted  to  the  purpose 
areAcme,  Beauty,  and  Perfection.  Dwarf  Champion  is  useful  where  the  space  under 
the  glass  is  limited. 

Lettuce  as  a greenhouse  crop,  W.  S.  Turner  ( Ohio  Sta.  Bui.  Wo. 
43,  Sept.,  1892,  pp.  108-114). — Practical  directions  for  the  management 
of  this  crop  and  a list  of  varieties  of  lettuce  classified  according  to  their 
habits  of  growth. 

u Lettuce  is  the  most  profitable  of  all  greenhouse  crops.  The  first 
sowing  should  be  made  in  September  and  at  intervals  of  three  or  four 
weeks.  The  heaviest  and  most  profitable  crop  comes  off  during  Febru- 
ary and  March.  The  best  variety  for  this  latitude  is  Grand  Bapids.” 

The  apple  trees  and  apple  crop  on  the  Iowa  College  farm,  J.  L. 

Budd  (Iowa  Sta.  Bui.  Wo.  18,  Aug.,  1892,  pp.  517-522). — Tabulated 
notes  on  observations  during  the  season  of  1892  on  the  crop  and 
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foliage  of  apple  trees  in  an  orchard  containing  mainly  Eussian  vari- 
eties. The  extent  to  which  scab  and  blight  prevailed  is  also  noted. 
The  following  summary  is  taken  from  the  bulletin  : 

(1)  The  year  1892  is  remarkable  for  scarcity  of  apples  and  general  prevalence  of  scab 
and  diseased  foliage  on  west  European  apples,  Siberian  crabs,  and  native  crabs.  On 
the  college  grounds  very  few  of  these  are  exempt  from  scab,  and  those  that  are 
exempt  show  other  leaf  trouble. 

(2)  Russian  apples  have  good  foliage  and  are  exempt  from  scab,  although  inter- 
mingled in  the  orchard  with  scabbed  varieties.  In  many  cases  in  Haas  trees  partly 
toil-grafted  with  Russian  varieties,  the  Haas  part  of  the  top  is  scabbed  while  the  Rus- 
sian part  is  exempt. 

(3)  The  Russian  varieties  that  did  not  bear  very  heavily  last  year  have  from  a good 
to  a very  large  crop  this  year,  and  many  varieties  that  bore  a heavy  crop  last  year 
have  an  equally  large  crop  this  year. 

Strawberries,  test  of  varieties,  M.  H.  Beckwith  (Delaware  Sta. 
Bui.  No.  18 , Sept.,  1892 , pp.  3-10).— ^ Tabulated  and  descriptive  notes  on 
59  varieties.  Among  tbe  varieties  commended  are Bubacb No.  5,  Eureka, 
Haverland,  Parker  Earle,  Van  Deman,  and  Woolverton. 

Strawberries,  test  of  varieties,  0.  A.  Keffer  ( Missouri  Sta.  Bui . 
No.  18,  Aug.,  1892,  pp.  8). — Tabulated  data  for  119  varieties.  The  fol- 
lowing were  the  u 10  best  varieties,  all  things  considered,  named  in 
order  of  earliness:  Michel  Early,  Crescent,  M.  A.C.  No.  23,  Greenville, 
Haverland,  Shuster  Gem,  Miner  Prolific,  Ontario,  Bubacli  No.  5,  and 
Parker  Earle.77 

Greenhouse  experiments,  W.  J.  Green  (Ohio  Sta.  Bui.  No.  43, 

Sept.,  1892,  pp.  99-106). 

Synopsis. — Brief  accounts  of  experiments  with  (1)  overbench  vs.  underbench  piping; 
(2)  commercial  fertilizers  in  addition  to  compost ; (3)  subirrigation ; (4)  the  water 
bench,  and  (5)  crops  suitable  for  forcing  in  Ohio.  The  results  indicate,  (1)  little 
difference  between  the  effects  of  the  two  methods  of  piping ; (2)  no  benefit  from 
the  use  of  commercial  fertilizers ; (3)  beneficial  effects  from  subirrigation  for 
lettuce,  radishes,  and  tomatoes;  (4)  advantages  in  the  use  of  the  water  bench 
for  the  germination  of  small  seeds  and  the  watering  of  young  transplanted 
plants;  (5)  the  profitableness  of  forcing  lettuce,  radishes,  mushrooms,  toma- 
toes, and  cucumbers. 

Overbench  vs.  underbench  piping. — Experiments  in  two  greenhouses 
heated  with  hot  water  but  piped  differently,  have  shown  little  differ- 
ence in  the  crops  grown  with  overbench  as  compared  with  underbench 
piping.  In  the  house  piped  overhead  there  was  noticed  a slight  tend- 
ency of  the  plants  to  grow  spindling.  Mushrooms  did  better  with  the 
overbench  piping.  In  the  case  of  the  other  crops,  lettuce,  radishes, 
encumbers,  tomatoes,  asparagus,  and  pieplant,  the  results  were  nega- 
tive. Reference  is  made  to  experiments  recorded  in  Bulletin  No.  15  of 
the  Massachusetts  Hatch  Station  (E,  S.  R.,  vol.  iii,  p.  289),  which  fa- 
vored the  underbench  piping. 

Experiments  with  fertilizers  — The  application  of  cotton  seed  meal, 
linseed  meal,  sulphate  of  ammonia,  nitrate  of  soda,  sulphate  of  potash, 
and  superphosphate  ip  various,  combinations,  in  connection,  with  the 
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rich  compost  commonly  used  in  greenhouses,  did  not  produce  any  ef- 
fect on  lettuce,  radishes,  or  tomatoes  grown  in  a clay  loam  soil. 

Subirrigation  in  the  greenhouse . — A brief  account  of  experiments  begun 
in  1890  to  test  the  effect  of  supplying  greenhouse  plants  with  water 
from  below  instead  of  watering  them  by  the  usual  method. 

The  first  trial  was  made  in  boxes  16  inches  square ; the  second  in  a bed  71  by  12 
feet.  The  past  winter  two  beds,  one  in  each  house,  each  71  by  15  feet,  were  fitted 
up  for  the  purpose.  The  middle  portion  of  the  bed,  15  feet  in  length  in  each  house, 
was  floored  with  matched  flooring  laid  in  white  lead  so  as  to  be  water-tight.  The 
ends  and  sides  were  also  made  water-tight.  In  the  bottom  of  these  beds  or  benches 
3-inch  tiles  were  laid  21  feet  apart  and  so  arranged  that  water  could  be  supplied  to 
each  row  of  tiles  as  desired.  Six  inches  of  soil  was  then  placed  on  the  benches,  cov- 
ering the  tiles  out  of  sight.  * * * 

Three  crops  of  lettuce  and  one  of  tomatoes  were  grown  in  each  of  these  beds. 
Radishes  and  lettuce  were  grown  in  the  bed  used  the  season  previously,  also  in 
another  bed,  4 by  8 feet,  in  which  1-inch  iron  pipes,  with  small  holes  drilled  1 foot 
apart,  were  employed  instead  of  tiles.  Records  have  been  kept  of  the  results,  but 
as  the  experiment  is  not  completed  the  details  will  noJ  be  given  until  some  time  in 
the  future.  * * * 

The  effect  of  the  treatment  upon  the  lettuce  rot  was  by  no  means  decided,  there 
being  possibly  a little  difference  in  favor  of  subirrigated  beds.  The  disease  was  not 
very  troublesome  in  either  case  and  further  trial  is  necessary  before  anything  can 
be  affirmed  on  this  point. 

The  effect  of  subirrigation  upon  the  growth  of  both  lettuce  and  radishes  was  re- 
markable, but  on  tomatoes  the  effect  was  less  noticeable.  The  effect  on  cucumbers 
was  decidedly  beneficial.  The  first  crop  of  lettuce  the  past  winter  on  the  subirri- 
gated bed  was  about  30  per  cent  heavier  than  the  crop  on  the  bed  treated  in  the 
ordinary  manner.  There  was  a still  greater  difference  in  the  second  crop,  the  gain 
being  about  50  per  cent  in  favor  of  subirrigation.  Subirrigated  radishes  came  to 
marketable  size  earlier  and  were  larger  than  those  grown  by  the  ordinary  method. 
The  difference  in  earliness  was  more  marked  than  the  difference  in  total  weight. 
Nearly  one  half  the  subirrigated  radishes  were  marketed  before  any  of  the  others 
were  ready  to  pull.  The  effect  was  more  marked  in  the  long  radishes  than  in  the 
turnip-rooted  sorts.  * * * 

The  water  bench. — This  is  simply  a water-tight  bench,  so  named  to  distinguish  it 
from  the  soil  bench,  and  may  be  constructed  on  the  same  plan  as  the  benches  used 
for  subirrigation,  except  that  the  sides  ought  not  to  be  more  than  2 inches  high. 
This  bench  may  be  of  any  dimensions  desired  and  in  any  part  of  the  house.  * * . * 

Perhaps  the  best  plan  is  to  construct  a water  bench  in  a part  of  the  house  that  is 
to  be  devoted  to  young  plants,  and  immediately  underneath  the  first  bench  put  in 
another  of  the  same  dimensions.  The  second  or  lower  bench  is  to  be  used  for  germi- 
nating seeds,  and  little  or  no  light  is  required.  It  should  be  a foot  or  more  below  the 
bottom  of  the  upper  bench,  so  as  to  give  room  to  pass  flats  in  and  out  easily. 

The  use  of  these  water  benches  is  to  water  seed  just  sown  and  young  plants  recently 
transplanted,  without  the  application  of  water  to  the  surface  of  the  soil.  Seeds  are 
sown  in  flats  having  about  2 inches  depth  of  soil ; these  flats  are  then  transferred  to 
the  water  bench  and  watered  by  means  of  subirrigation,  which  is  accomplished  by 
letting  into  the  water  bench  sufficient  water  to  soak  the  soil  in  the  flats  quite 
thoroughly,  but  not  enough  to  make  it  mortar-like  or  pasty.  Small  plants  are 
transplanted  into  flats  and  treated  in  the  same  manner.  * * * This  method  of 

watering  is  satisfactory  and  saves  labor.  Not  only  can  the  soil  be  thoroughly  and 
evenly  watered  in  this  manner,  but  there  is  no  danger  of  washing  out  seed  nor  of 
knocking  over  young  plants.  The  method  is  especially  applicable  to  small  and 
delicate  seeds. 
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Crops  suitable  for  forcing. — Brief  statements  regarding  tlie  crops 
which  are  most  profitable  to  force  in  greenhouses  in  Ohio  under  present 
conditions,  and  a monthly  calendar  of  work  in  this  line  for  the  use  of 
beginners  in  this  industry.  u The  crops  most  suitable  for  forcing  in 
this  State  are  lettuce,  radishes,  mushrooms,  tomatoes,  and  cucumbers.” 


WEEDS. 

Walter  H.  Evans,  Editor . 

Wild  or  prickly  lettuce  (Lactuca  scariola),  a pestiferous  weed, 

0.  E.  Thorne  (Ohio  Sta.  Bui.  No.  44,  Sept.,  1892, pp.  141-146, plates  3). — 
A popular  description  and  account  of  this  weed,  with  suggestions  for 
its  destruction.  Mention  is  also  made  of  a fungus  (Septoria  similis) 
occurring  upon  it  in  great  abundance  and  spreading  from  this  host  to 
the  cultivated  lettuce.  The  fungus  is  figured  in  one  of  the  plates. 

DISEASES  OF  PLANTS. 

Walter  H.  Evans,  Editor. 

A preliminary  list  of  the  rusts  of  Ohio,  F.  Detmers  ( Ohio  Sta. 
Bui.  No.  44 , Sept.,  1892 , pp.  133-140). — Of  the  69  species  of  TJredinece 
mentioned  as  occurring  in  Ohio,  the  author  reports  44,  also  their  hosts 
and  place  and  time  of  collection,  together  with  occasional  notes.  Of 
this  list,  7 are  species  of  TIromyees , 18  of  Puccinia , 13  of  Mcidium,  2 of 
Phragmidium,  and  1 each  of  Gymnosporangium , Melampsora , Ceeoma , 
and  Coleosporium.  In  the  citation  of  authorities,  departures  from  Far- 
low  and  Seymour  are  noticed  in  the  following  cases : TJromyces polygoni 
Pers.  for  (Pers.)  Fckl.;  U.  trifolii  Alb.  and  Schw.  for  (Hedw.  f.)  Lev.; 
Puccinia  maydis  Oarradori  for  Berenger;  Phragmidium  fragarice  (D. 
0.)  Rosm.  for  Wint. ; Melampsora  populina  Wint.  for  (Jaq.)  Lev.; 
JEcidium  grossulariee  Schurn.  for  D.  C.  In  the  case  of  several  species 
no  authorities  are  given. 

Scab  of  wheat  (Fusisporium  [Fusarium  Sacc.]  culmorum),  F. 

Detmers  (Ohio  Sta.  Bui.  No.  44,  Sept.,  1892,  pp.  147-149,  figs.  2). — A 
description  and  brief  account  of  this  fungus.  It  was  previously  noticed 
in  Bulletin  No.  36  of  the  Indiana  Station  (E.  S.  B.,  vol.  Ill,  p.  512)  and 
Annual  Eeport  of  the  Delaware  Station  for  1890  (E.  S.  R.,  vol.  hi,  p. 
689). 

Some  diseases  of  plants  common  to  Iowa  cereals,  L.  H.  Pammel 
(Iowa  Sta.  Bui.  No.  18,  Aug , 1892,  pp.  488-505). — In  this  paper  the 
author  mentions  rust  of  wheat,  blight  of  wheat,  loose  and  stinking 
smut  of  wheat,  rust  and  smut  of  oats,  rust  of  barley,  yellow  leaf  disease 
of  barley,  and  rust  and  ergot  of  rye  as  the  prevailing  diseases  of  cereals 
in  Iowa.  The  meteorological  record  for  May,  June,  and  July,  1892,  is 
given,  showing  conditions  very  favorable  to  the  development  of  plant 
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diseases.  The  rusts  of  wheat  are  treated  at  considerable  length.  The 
covered  wheat  rust  (Puccinia  rubigo-vera)  is  most  abundant  and  de- 
structive. During  the  last  season  the  common  rust  (P.  graminis)  was 
also  rather  abundant.  From  a number  of  investigations  the  conclusion 
is  reached  that  hard  red  wheats  resist  the  attacks  of  rust  better  than 
other  varieties.  Wheat  blight  or  wheat  scab  ( Fusarium  culmorum)  has 
been  rather  troublesome.  For  smut  of  wheat  the  hot  water  treatment 
is  advised.  Two  species  of  rust  attacked  oats,  Puccinia  graminis  on 
stems,  sheaths,  and  glumes,  and  P.  coronata  on  leaves.  A patch  of 
oats  treated  for  smut  was  badly  infested  with  rust.  The  smut  of  oats 
is  to  be  the  subject  of  subsequent  investigation.  The  diseases  of  rye 
and  barley  are  not  very  destructive  unless  it  be  the  yellow  leaf  disease 
of  barley  (Helminthosporium  graminum ),  described  in  the  Journal  of 
Mycology,  vol.  vn,  p.  96. 


ENTOMOLOGY. 

The  strawberry  weevil,  M.  H.  Beckwith  ( Delaware  Sta.  Bui.  Wo. 
18 , Sept.,  1892 , pp.  11-16 , figs.  2). — A compiled  description  of  Anthono- 
mus  musculus  and  notes  on  observations  by  the  author  in  1892.  Inju- 
ries by  this  insect  were  observed  in  strawberry  beds  in  Delaware 
May  12-25,  1892.  In  breeding  cages  “the  larvae  changed  to  pupae 
within  the  infested  blossoms  and  the  perfect  insect  began  to  emerge 
from  them  on  June  10.  * * * The  reared  beetles  soon  began  mat- 

ing, and  a number  of  them  were  transferred  to  breeding  cages  contain- 
ing potted  strawberry  plants  which  were  in  bloom,  but  no  eggs  could 
be  found  either  upon  the  plants  or  in  the  soil.” 

Notes  on  injurious  insects,  A.  Osborn  and  H.  A.  Gossard  ( Iowa 
Sta.  Bui.  Wo.  18,  Aug.,  1892,  pp.  506-516,  fig.  1). — Popular  notes  on  the 
clay-colored  bill  bug  ( Sphenophorus  ochreus),  little  brown  bill  bug  ( Spheno- 
phorus  parvulus),  strawberry  false  worm  (Harpiphorus  maculatus),  green 
strawberry  slug  ( Monstegia  ignota ),  and  diamond-back  turnip  moth 
(Plutella  crucifer  arum),  with  suggestions  regarding  remedies.  A suc- 
cessful experiment  with  London  purple  for  the  green  strawberry  slug  is 
reported. 

In  ordinary  seasons  the  worms  have  matured  and  entered  the  earth  by  the  first  of 
J line,  according  to  Mr.  F.  W.  Malley,  but  insect  life  was  unusually  late  in  appearing 
this  season  and  the  worms  were  working  their  greatest  injury  from  June  6 to  17.  At 
the  latter  date  hardly  a leaf  could  be  found  in  a small  patch  upon  the  experimental 
grounds  that  was  not  greatly  eaten  by  them. 

On  June  9 this  patch  was  thoroughly  sprayed  with  London  purple,  1 pound  of 
powder  to  200  gallons  of  water.  Two  and  one  half  gallons  of  the  mixture  was  applied 
to  a patch  containing  very  nearly  1 square  rod.  At  this  rate  about  400  gallons 
of  the  mixture  would  be  required  per  acre.  Injury  ceased  within  two  or  three  days. 
That  the  insects  were  destroyed  by  the  poison  and  did  not  merely  enter  the  earth  to 
pupate,  seems  proved  by  the  fact  that  some  larvae  caged  in  the  same  patch  and  from 
which  the  poison  was  excluded  were  feeding  greedily  for  several  days  afterwards. 
Also  an  examination  of  the  earth  in  the  patch  at  this  date,  August  2,  fails  to  dis- 
cover any  signs  of  larvae  that  may  have  escaped. 
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Entomological  notes,  A.  J.  Cook  ( Michigan  Sta.  Reports  for  1890 
<and  1891 , pp.  102-129  and  123-144 , figs . .27  uwd  i6j. — Experiments  with 
kerosene  emulsion  for  the  destruction  of  the  eggs  of  the  currant  sawfly 
{Nematus  ribesii)  were  not  successful.  A 10  per  cent  emulsion  de- 
stroyed the  eggs,  but  was  quite  injurious  to  the  foliage.  Spraying 
with  hellebore  or  Paris  green  after  the  eggs  are  hatched  is  considered 
more  satisfactory. 

The  early  brood  of  the  cherry  slug  (Selandria  cerasi)  was  unusually 
abundant  and  destructive  in  Michigan  in  1890.  Pulverized  road  dust, 
land  plaster,  carbolized  plaster,  or  wood  ashes,  thoroughly  applied  to 
the  leaves,*  destroyed  the  slugs.  Solutions  of  pyrethrum,  white  arsenic, 
<or  London  purple  were  ineffective.  Whale  oil  soap  (1  pound  to  8 or  10 
gallons  of  water)  was  successfully  used.  Strong  kerosene  emulsion 
will  destroy  the  slugs,  but  great  care  must  be  taken  to  prevent  injury 
to  foliage. 

Cutworms,  especially  Hadena  devastatrix  and  Agrotis  subgotliica , 
were  unusually  abundant  and  destructive  in  Michigan  in  1890.  Ex- 
periments in  the  use  of  poisoned  bunches  of  grass  distributed  in  the 
field  for  the  repression  of  cutworms  were  made  in  several  places  in 
Michigan  with  great  success. 

Agrotis  c-nigrum  in  its  different  stages  is  described  and  illustrated. 
This  species  was  reared  by  the  author  on  the  leaves  of  the  currant. 
The  zebra  caterpillar  ( Cer  arnica  picta)  was  also  observed  on  currants. 
u Not  only  were  the  eggs  laid  on  the  currant  leaves,  but  the  insects 
fed  freely  and  even  matured  on  the  currant  foliage.”  The  currant 
spanworm  ( Eufitchia  ribearia)  was  observed  for  the  first  time  in  the 
vicinity  of  the  station  in  1890.  A brief  account  is  given  of  the  Amer- 
ican currant  borer  (. Psenocerus  super notatus).  Hyperplatys  maculatus , 
observed  as  a currant  borer  at  the  station,  is  described  and  illustrated. 

Observations  by  the  author  on  the  life  history  and  habits  of  the  pars- 
nip seed  moth  (Depressaria  lieracliana)  are  reported,  and  the  different 
stages  of  this  insect  are  described  and  illustrated.  Spraying  with  Lon- 
don purple  has  been  found  an  effective  means  of  repression. 

Descriptive  notes  are  given  on  the  basswood  spanworm  ( Hibernia  tili- 
aria ),  which  lias  been  quite  injurious  to  apple  and  elm  trees  in  Michi- 
gan. u Spraying  the  trees  with  London  purple  as  soon  as  the  insects 
commence  work  is  a sovereign  remedy.” 

Brief  accounts  are  given  of  a honeysuckle  miner  ( Lithocolletis  trifasci- 
ella),  and  of  Saperda  concolor  and  Agrilus  spp.  reared  from  galls  on  wil- 
lows. 

A list  is  given  of  the  species  of  Catocala  found  in  central  Michigan, 
with  the  food  plants  of  some  of  the  species. 

Tobacco  decoction  has  been  successfully  used  for  two  years  in  the 
repression  of  the  cucumber  flea  beetle  ( C repidodera  cucumeris)  and  the 
striated  flea  beetle  ( Phyllotreta  vittata).  Experiments  in  1889  confirmed 
those  of  previous  years  in  showing  the  value  of  London  purple  and 
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Paris  green  as  insecticides  for  the  codling  moth.  London  purple  is  pre- 
ferred. Bordeaux  mixture  alone  was  of  no  value  for  this  purpose. 
Details  are  given  of  unsuccessful  experiments  in  spraying  with  the 
arsenites  for  the  plum  curculio,  briefly  reported  in  Bulletin  No.  66  of  the 
station  (E.  S.  R.,  vol.  11,  p.  280).  In  1891  evidence  was  collected  show- 
ing that  the  insects  are  poisoned  by  the  arsenites  and  that  a certain  per- 
centage of  the  fruit  is  preserved  by  spraying. 

Experiments  are  reported  which  indicate  that  the  addition  of  lime  to  , 
solutions  of  London  purple  will  not  prevent  injury  to  the  foliage  of  fruit 
trees  unless  the  lime  is  thoroughly  slaked.  White  arsenic  solution  used 
as  soon  as  mixed  did  not  injure  iDeach  foliage. 

Experiments  in  the  apiary  in  1890  were  much  restricted  owing  to  the 
fact  that  climatic  conditions  largely  prevented  the  storage  of  honey. 
Contrary  to  a prevalent  opinion,  golden-rod  furnished  food  for  bees 
during  several  weeks  in  the  autumn.  Experiments  indicate  the  desir- 
ability of  u placing  large  boxes  about  the  hives  and  packing  between 
these  and  the  hives  with  excelsior,  leaves,  shavings,  or  chaff”  for  the 
spring  protection  of  bees.  Bees  furnished  with  a liberal  supply  of  food 
in  the  spring  did  better  than  those  provided  with  only  a maintenance 
ration.  The  experience  of  the  author  leads  him  to  recommend  u ex- 
tracting the  honey  before  it  is  capped.”  Bee-escapes  have  been  found 
to  be  useful  in  extracting  honey.  Experiments  in  feeding  drones  indi 
cate  that  the  drones  are  large  eaters  and  confirm  the  previous  conclu- 
sions of  the  author  u that  the  workers  feed  the  drones,  as  tliey  doubtless 
do  the  queen  and  larvae,  the  rich  nitrogenous  food  which  they  previ- 
ously digest  in  their  true  stomachs.”  A feeding  experiment  briefly 
reported  seemed  to  indicate  that  candy  for  bees  u should  be  made  from 
very  finely  pulverized  sugar,  and  also  that  pure  sugar  sirup  is  not  as 
good  for  bees,  in  confinement  at  least,  as  pure  honey  or  honey  and  sirup 
mixed.”  Bees  fed  pure  sugar  sirup  or  section  honey  did  well  through 
the  winter,  thus  confirming  the  author’s  opinion  u that  bees  need  no 
albuminous  food  in  winter  if  kept  very  quiet,  as  they  will  be  in  a proper 
cellar.” 

In  1891  the  experiments  in  apiculture  at  this  station  were  under  the 
direction  of  the  U.  S.  Department  of  Agriculture. 

The  15-spotted  lady  beetle  (Anatis  15 -punctata),  poplar  leaf  beetle 
(Gonioctena pallida),  pear  blight  beetle  (Xyleborus  pyri),  Syrphus  amer- 
icanus , Bassus  sycophanta , wee  flour  beetle  (Tribolium  ferrugineum ), 
grain  weevils,  lacewing  bugs,  apple  bud  moth  (Tmetocera  ocellana),  Mi- 
crodiis  laticinctus , rose  leaf  roller  (Caccecia  rosaceana ),  Glypta  simplici- 
pesy  peach  twig  moth  ( Anarsia  lineatella ),  Copidosoma  variegatum , and 
imported  cabbage  leaf  miner  are  described,  with  illustrations. 

Preliminary  report  on  an  insect  injurious  to  wheat,  O.  LtjGt- 
g-er  (Minnesota  Sta.  Bui.  No.  23 , Sept.,  1892 , pp.  167-170). — Descriptive 
notes  on  observations  on  an  insect  which  injured  wheat  in  the  fall  of  1892, 
in  the  Red  River  Valley,  by  partially  breaking  oif  the  culms  3 or  4 inches 


418 


EXPERIMENT  STATION  RECORD. 


from  the  ground.  The  puparia  found  are  described  as  u glossy  chestnut 
brown,  shading  to  a yellowish  brown  towards  the  smaller  end;  faint  indi- 
cations of  sutures  or  segments  are  visible.  All  these  seed-like  objects 
contained  at  that  time  the  larvm  or  worms,  which  are  of  a white  color. 
No  pupae  could  be  detected  during  the  investigation,  nor  can  they  be 
found  at  this  date  (September  28).”  The  author  believes  that  the  insect 
is  a frit  fly. 

Scale  insects  in  New  Mexico,  0.  H.  T.  Townsend  (New  Mexico  Sta. 
Bui.  No.  7,  June , 1892 , pp.  23 , plates  3). — A bulletin  of  information  for 
fruit  growers,  issued  in  view  of  the  increasing  necessity  for  vigilance  to 
prevent  the  spread  of  the  San  Jose  scale  and  kindred  species  in  New 
Mexico.  The  classification  and  general  habits  of  scale  insects  are 
given,  with  descriptive  notes  on  the  following  species  and  accounts  of 
their  insect  enemies:  San  Jose  scale  ( Aspidiotus  perniciosus ),  white 
pear  scale  ( A . rapax ),  convex  scale  (A.  convexus ),  chilopsis  scale  (A.  n. 
sp.),  locust  scale  ( Lecanium  robinice  Riley),  soft  peach  scale  (L.  sp.), 
larrea  scale  ( Signoretia  sp.!),  Palmer’s  icerya  [leery  a palmer  i),  and  cot- 
tony mesquite  scale  (n.  gen.  et  n.  sp.).  Formulas  for  insecticides  for 
scale  insects  and  directions  for  their  use  are  also  given. 

The  food  of  the  robin,*  E.  Y.  Wilcox  (Ohio  Sta.  Bui.  No.  43,  Sept., 
1892,  pp.  115-131). — This  paper  consists  mainly  of  a discussion  of  the 
result  of  an  examination  of  the  stomach  contents  of  one  hundred  and 
eighty- seven  robins  taken  in  Ohio  during  the  months  of  April,  May, 
June,  July,  and  August.  The  majority  of  the  birds  were  killed  on  the 
station  grounds,  but  about  fifty  were  taken  in  other  parts  of  the  State. 
Considerable  space  is  given  to  synopses  of  work  in  the  same  liue  by 
other  investigators,  especially  by  S.  A.  Forbes  in  Illinois  and  F.  H. 
King  in  Wisconsin.  The  animals  and  plants,  or  their  fragments,  were 
determined  carefully  (in  most  cases  specifically)  and  the  species  were 
arranged  in  three  categories,  viz,  beneficial  to  man,  injurious  to  man, 
and  neutral,  i.  e.,  of  no  economic  importance  so  far  as  known.  An  at- 
tempt was  also  made  to  determine  the  ratio  of  each  element  of  the  food 
to  the  entire  stomach  contents,  and  the  results  have  been  embodied  in 
a carefully  prepared  table  which  shows  u the  percentage  of  each  par- 
ticular article  of  diet  in  the  whole  food  for  each  month  and  the  number 
of  robins  which  were  found  to  have  eaten  the  particular  food  during 
the  month.”  A partial  summary  is  given  for  each  of  the  five  months 
and  a general  summary  for  the  whole  period. 

It  is  estimated  that  insects  formed  65 J per  cent  of  all  the  food;  other 
animals  (Mollusca,  Crustacea,  earthworms,  myriapods,  and  spiders)  3£ 
per  cent;  and  the  remaining  31  per  cent  consisted  of  vegetable  matter, 
mainly  fruits.  About  four  fifths  of  this  fruit  was  cultivated,  and  hence 
a loss  to  the  grower.  The  ratio  of  beneficial  insects  to  injurious  ones 
is  not  given  separately,  but  it  is  stated  that  the  results  indicate  that 
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the  robin’s  food  consists  u on  the  average  of  52  per  cent  of  species, 
plants,  and  insects  which  are  beneficial  to  us,  about  19  per  cent  which 
are  injurious,  and  29  per  cent  whose  economic  relations  are  not  known.” 
This  means  in  plain  language  that  the  birds  whose  stomachs  were  ex- 
amined probably  were  doing  nearly  three  times  as  much  harm  as  good, 
and  in  view  of  this  fact  the  author’s  suggestion  u that  the  fruit  grower 
should  at  least  be  allowed  to  kill  the  robin  during  the  season  when  he 
is  most  harmful,  and  not,  as  at  present,  be  in  danger  of  arrest,”  must  be 
regarded  as  very  moderate. 

It  is  unfortunate  that  no  nestling  robins  were  examined  during  these 
months,  since  it  is  highly  probable  that  their  food  would  have  shown 
marked  differences  from  that  of  the  adults.  The  method  used  in  de' 
termining  the  ratios  of  animal  to  vegetable  food  is  also  open  to  serious 
objections,  and  this  alone  may  have  vitiated  the  results  in  many  cases. 
The  omission  of  details  of  the  record,  owing  to  lack  of  space,  may 
account  for  its  apparent  incompleteness. 

The  fact  originally  demonstrated  by  S.  A.  Forbes,  that  robins  con- 
sumed a very  large  number  of  predaceous  beetles,  is  verified  in  the 
present  paper,  since  14  per  cent  of  the  entire  stomach  contents  con- 
sisted of  Carabidw. 

Mr.  Wilcox’s  paper  is  followed  by  remarks  by  the  horticulturist  of 
the  station,  and  Mr.  F.  M.  Webster  records  the  result  of  his  observa- 
tions on  crane  Hies  as  food  of  the  robin.  His  investigations  did  not 
warrant  the  belief  that  much  help  could  be  expected  from  the  robin 
in  restricting  this  pest  of  grass  and  wheat  lands. 
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A contribution  to  the  economies  of  milk  production,  C.  F.  Van 

derford  (Tennessee  Sta.  Bui.,  vol.  v,  Wo.  3 , July , 1892 , pp.  121-130). — 
A feeding  trial  is  described  with  sixteen  cows,  including  Jerseys,  Hol- 
steins,  and  grades,  which  were  divided  as  nearly  as  possible  into  two 
lots.  During  the  first  period,  from  November  26  to  December  30, — 
thirty-five  days — lot  A received  a daily  ration  per  1,000  pounds  live 
weight  of  30  pounds  of  silage  from  sorghum  and  pea  vines,  5.22  pounds 
of  mixed  hay,  3 pounds  of  cotton-seed  meal,  and  5 pounds  of  wheat 
bran ; and  lot  B 30  pounds  of  silage,  5.12  pounds  of  hay,  and  10  pounds 
of  a mixture  of  equal  weights  of  corn  and  oats  ground  together.  Val- 
uing the  silage  at  $2,  the  hay  at  $8,  the  cotton-seed  meal  at  $24,  the 
wheat  bran  at  $20,  and  the  corn  and  oats  mixture  at  $18  per  ton,  the 
daily  ration  per  1,000  pounds  live  weight  cost  13,69  cents  for  lot  A and 
14.5  cents  for  lot  B. 


420 


EXPERIMENT  STATION  RECORD. 


During  the  second  period,  from  December  31  to  February  3, — thirty- 
five  days — the  lots  were  reversed,  lot  A receiving  practically  the  same 
ration  as  lot  B had  received,  and  vice  versa , except  that  corn  silage  was 
used  instead  of  pea  vine  and  sorghum  silage.  The  percenta  ge  of  fat  in 
the  milk  was  tested  at  intervals  by  the  Babcock  test.  The  nutritive 
ratio  for  lot  A was  1:4.7  in  the  first  period  and  1:9.7  in  the  second  pe- 
riod, and  for  lot  B 1 : 8.9  in  the  first  period  and  1 : 4.5  in  the  second 
period.  Data  with  reference  to  the  yield  of  milk,  percentage  of  butter 
fat  in  the  milk,  cost  of  food  consumed,  and  fluctuations  in  live  weight, 
and  the  analysis  of  silage  from  corn  and  from  pea- vines  and  sorghum, 
and  of  cotton  seed  meal  are  tabulated.  The  average  results  of  the  trial 
were  as  follows : 

Average  results  per  period. 


Cost  of  food — 

Nutritive 

ratio. 

Yield  of 
milk  per 
day. 

Percent- 
age of  fat 
in  milk. 

Per  gal- 
lon of 
milk. 

Per 

pound  of 
butter 
fat. 

Lot  A: 

First  period 

1:4.7 

Pounds. 
146. 13 

Per  cent. 
4.  82 

Cents. 

5.41 

Cents. 
13. 10 

Second  period 

Lot  B: 

First  period 

1 : 9.  7 

129. 47 

4.47 

6. 58 

17. 16 

1:8.9 

152. 19 

3.96 

5. 39 

15. 88 

Second  period 

1:4.5 

132.  79 

4.  26 

5.  96 

16.  28 

A few  practical  conclusions  may  be  fairly  stated : 

Dairying  in  Tennessee,  whether  for  milk  production  or  for  butter-making,  can  be 
made  highly  profitable  under  good  management. 

For  winter  dairying  the  silo  is  indispensable. 

It  pays  to  purchase,  at  ordinary  market  prices,  such  feeding  stuffs  as  cotton-seed 
meal  and  wheat  bran,  not  only  to  increase  the  product  of  the  dairy,  but  as  a me'ans 
of  maintaining,  and,  when  butter  alone  is  sold,  of  increasing  the  fertility  of  the 
farm. 

It  will  always  pay  the  dairyman  to  weigh  and  to  test  carefully  the  product  of 
each  cow  of  his  herd,  so  that  he  may  know  how  and  whence  his  profits  or  his  losses 
come. 

Experiments  with  sheep,  J.  Wilson  and  0.  F.  Curtiss  (Iowa  Sta. 
Bui.  Ao.  18,  Aug.,  1892 , pp.  459-469). — In  an  experiment  in  wintering 
breeding  ewes,  four  Merinos,  four  Cotswolds,  four  Dorsets,  four  Oxfords, 
three  Hampshires,  three  Shropshires,  and  three  Soutlidowns  were  used, 
each  breed  being  kept  in  a pen  by  itself.  The  trial  lasted  from 
December  10  to  March  7 — ninety  days.  The  food  consisted  of  clover 
and  timothy  hay  and  a mixed  grain  ration  composed  of  oats,  corn,  bran, 
andlinseed  meal.  These  were  fed  in  sufficient  quantities  to  maintain  the 
flock  in  good  condition  without  much  increase  in  live  weight.  Several 
of  the  ewes  dropped  lambs  during  the  trial.  For  the  first  fifty-three 
days,  during  which  no  lambs  were  dropped,  the  amount  and  cost  of 
the  food  eaten,  gain  in  live  weight,  etc.,  are  tabulated.  Duriug  this 
time  “the  daily  cost  of  feed  per  sheep  in  each  breed  was,  for  Merinos 
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1.03  cents,  Cotswolds  1.35  cents,  Dorsets  1.21  cents,  Oxfords  1.32  cents, 
Hampshires  1.26  cents,  Skropskires  0.97  cent,  and  Southdowns  0.60 
cent.  * * * The  foregoing  figures  fairly  represent  tlie  relative  cost 
of  wintering  breeding  ewes  of  these  breeds  under  conditions  given  in 
this  experiment.” 

The  ewes  were  all  sheared  between  April  13  and  16.  The  yield  of  wool 
by  each  sheep,  the  average  for  each  breed,  the  percentage  of  shrinkage  in 
scouring,  value  of  the  fleece,  and  the  results  of  microscopic  measure- 
ments are  tabulated.  The  wool  was  classified  and  valued  by  wool 
experts.  The  average  value  of  uuscoured  wool  per  head  was  in  the 
following  order:  Cotswold,  Oxford,  Merino,  Shropshire,  Hampshire, 
Dorset,  and  Southdown, 

Com  vs.  barley  for  pigs,  0.  D.  Smith  (Minnesota  Sta.  Bal.  No,  22 , 
Aug.,  1892 , pp.  117-126). 

Synopsis. — A comparison  of  corn  meal  with  barley  meal,  each  fed  alone  or  in 
combination  with  shorts  or  shorts  and  linseed  meal.  Six  lots  of -five  to  six  pigs 
each  were  fed  during  fifteen  weeks.  As  a result  the  lot  on  barley  meal  alone 
made  a much  larger  gain  than  the  lot  on  corn  meal  alone,  but  in  all  other  cases 
the  lots  fed  on  mixtures  containing  corn  meal  made  a larger  total  gain  than 
those  on  barley  meal,  and  the  gain  in  live  weight  per  100  pounds  of  food  was 
practically  the  same  with  both  kinds  of  food. 

The  object  of  this  exj)eriment  was  to  compare  corn  meal  with  barley 
meal  for  pigs  when  fed  alone  and  when  each  was  combined  with  shorts 
and  oil  meal.  Thirty-four  pigs  were  divided  into  six  lots  as  nearly  equal 
as  possible,  two  lots  containing  five  pigs  each  and  the  remaining  four 
lots  six  pigs  each.  The  average  weight  of  the  pigs  was  42  pounds, 
These  lots  were  fed  from  July  21  to  November  4,  as  follows : 


Lot  9...,. ...corn  meal. 

Lot  10 . . . - , barley  meal  alone. 

Lot  11 . . . . . corn  meal  and  shorts  equal  parts  by  weight. 

Lot  12. .... . .barley  meal  and  shorts  equal  parts. 

Lot  13 ..corn  meal  and  shorts  two  parts  each  and  oil  meal  one  part. 

Lot  14 . . . , . , ....  barley  meal  and  shorts  two  parts  each  and  oil  meal  one  part, 


The  feed  was  mixed  with  sufficient  water  to  make  a thick  slop.  All 
the  pigs  were  allowed  all  the  charcoal,  ashes,  and  salt  they  would  eat, 
Each  pig  was  weighed  weekly  during  the  progress  of  the  experiment. 
The  feeding  trial  was  prefaced  by  a preliminary  period  of  one  week 
and  the  remainder  of  the  time  was  divided  into  three  equal  periods. 
The  amount  of  food  consumed  by  each  lot  was  recorded  for  each  week. 
The  live  weight  at  the  end  of  the  trial  ranged  from  86.7  to  169  pounds 
9165— No.  5 — -3 
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per  pig.  The  results  are  tabulated  by  periods  and  are  summarized  in 
the  statement  below: 

Food  consumed  and  iveight  gained  by  ])igs. 


Itations. 

First  period. 

Second  period. 

Third  period. 

Average  total  gain  per 
pig  during  trial. 

Average  gain  per 
pig- 

Food  eaten  per  pig.}' 

Gain  per  100  pounds 
of  food. 

Average  gain  per 
Pig- 

Food  eaten  per  pig. 

Gain  per  100  pounds 
of  food. 

Average  gain  per 

pig. 

Food  eaten  per  pig. 

Gain  per  100  pounds 
"of  food. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lot 

9 

Corn  meal  alone 

18.4 

513.5 

17.9 

14.4 

538 

15.2 

10.2 

328. 5 

12,4 

43.0 

Lot 

10 

Barley  meal  alone 

23.8 

554.0 

21.4 

37.2 

872 

21.3 

20.5 

525.5 

15.6 

81.5 

Lot 

11 

Corn  meal  and  shorts 

33.7 

811.5 

24.9 

41.1 

1,131 

21.8 

31.0 

893.0 

17.4 

105.8 

Lot 

12 

Barley  meal  and  shorts. . . 

33.3 

762.0 

26.2 

40.5 

1,  062 

22.8 

24.0 

821.5 

14.6 

97.8 

Lot 

13 

Corn  meal,  shorts,  and  oil 

meal 

34.8 

771.0 

27.1 

40.0 

1, 158 

20.7 

29.8 

924.5 

16.1 

104.6 

Lot 

14 

Barley  meal,  shorts,  and 

oil  meal 

34.0 

728.0 

28.0 

38.0 

1,080 

22.0 

20.2 

853.0 

11.9 

92.2 

It  will  be  seen  that  of  the  two  lots  fed  corn  meal  and  barley  meal 
alone,  respectively,  lot  10,  receiving  barley  meal,  made  much  the  larger 
total  gain  in  live  weight  aud  the  larger  gains  per  100  pounds  of  food. 
In  each  of  the  other  two  comparisons  of  corn  meal  and  barley  meal  (lots 
11  and  12  and  lots  13  and  14),  the  lots  receiving  corn  meal  made  the 
largest  total  gains  in  live  weight,  but  the  average  gain  of  weight  per 
100  pounds  of  food  during  the  whole  trial  was  practically  the  same  for 
the  corn-meal  as  for  the  barley-meal  lots.  The  author’s  summary  of 
the  results  is  as  follows: 

(1)  When  fed  as  the  entire  ration  of  pigs,  100  pounds  of  barley  meal  was  found  to 
produce  as  great  a gain  as  119.5  pounds  of  corn  meal. 

(2)  When  mixed  with  shorts  in  equal  parts,  100  pounds  of  barley  meal  and  shorts 
produced  as  great  a gain  as  105.2  pounds  of  corn  meal  and  shorts. 

(3)  When  to  the  mixtures  with  shorts  one  fifth  part  of  oil  meal  was  added,  then  100 
pounds  of  barley  meal,  shorts,  and  oil  meal  produced  as  great  a gain  as  103.3  pounds 
of  corn  meal,  shorts,  and  oil  meal. 

(4)  The  older  the  pig  grows  the  more  food  it  takes  to  produce  a pound  of  gain. 

(5)  In  this  experiment  the  addition  of  oil  meal  to  the  ration  of  either  barley  meal 
and  shorts  or  corn  meal  and  shorts,  after  the  pig  had  attained  an  average  weight  of 
slightly  over  100  pounds,  was  deleterious. 

(6)  The  continued  use  of  corn  meal  as  the  sole  food  of  growing  pigs  was  found 
to  be  productive  of  too  great  a tendency  to  become  excessively  fat  without  a normal 
growth  of  bone  and  muscle,  and  to  produce  unhealthy  pigs,  while  the  use  of  barley 
alone  was  not  attended  with  this  result. 

(7)  The  pigs  throughout  the  experiment  consumed  more  corn  meal  and  shorts  than 
barley  meal  and  shorts,  and  produced  a greater  gain  with  the  former  than  the  latter, 
but,  except  in  the  third  period,  at  a greater  expense  of  food  consumption. 

(8)  The  same  relation  holds  good  where  oil  meal  forms  a fifth  part  of  the  ration. 

(9)  When  fed  to  pigs  weighing  125  pounds  or  more,  100  pounds  of  corn  meal  and 
shorts  produced  as  great  a gain  as  119.1  pounds  of  barley  meal  and  shorts. 
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(10)  When  fed  to  pigs  weighing  125  pounds  or  more,  100  pounds  of  corn  meal, 
shorts,  and  oil  meal,  mixed  as  indicated,  produced  as  great  a gain  as  135.2  pounds 
of  barley  meal,  shorts,  and  oil  meal. 

Corn  vs.  barley  for  fattening  hogs,  W.  M.  Hays  (. Minnesota  Sta. 
Bui.  No.  22 , Aug.,  1892 , pp.  127 , 128). — Two  lots  of  hogs  which  had 
been  at  pasture  during  the  summer,  each  containing  five  hogs  rang- 
ing in  weight  from  160  to  about  300  pounds,  were  fed  from  October  6 
to  November  26.  Lot  1 received  corn  meal  and  lot  2 barley  meal.  The 
barley  meal  fed  at  first  was  not  relished  by  the  hogs  and  it  was  ex- 
changed for  a better  quality.  The  gains  in  live  weight  are  tabulated 
for  each  lot.  During  the  period  of  fifty-one  days  lot  1 gained  1 pound 
in  live  weight  for  each  5 pounds  of  grain  eaten,  or  11.2  pounds  of  gain 
per  bushel  of  corn,  and  lot  2 gained  1 pound  for  each  7J  pounds  of 
barley  meal  eaten.  During  the  time  that  good  barley  was  fed  the  lot 
receiving  it  averaged  1 pound  of  gain  per  5.9  pounds  of  food. 

“ The  comparison  of  corn  and  good  barley  was  hardly  fair  at  any 
time.  The  fact  that  good,  bright  malting  barley  is  of  more  feeding 
value  than  that  considerably  ‘off7  color  and  flavor  is  certainly  here 
illustrated.” 

Com  meal,  barley  meal,  and  a mixture  of  nine  tenths  barley 
meal  and  one  tenth  oil  meal  compared,  W.  M.  Hays  ( Minnesota 
Sta.  Bui.  No'.  22,  Aug.,  1892,  pp.  129,  130).— The  pigs  in  lots  A and  O 
were  fed  corn  meal,  those  in  lots  B and  D were  fed  barley  meal,  and 
those  in  lot  E were  fed  a mixture  of  0.9  barley  meal  and  0.1  linseed  meal. 
The  pigs  were  all  over  a year  old,  but  their  weights  at  the  beginning 
of  the  trial  are  not  given.  The  separate  lots  contained  from  three  to 
four  pigs  each.  The  results  with  barley  meal  and  corn  meal  were  con- 
flicting, as  is  shown  by  the  following : 

“With  pens  A and  B considerably  less  corn  than  barley  was  con- 
sumed to  make  a pound  of  pork,  while  in  pens  C and  D the  result  is 
reversed.  The  addition  of  one  tenth  of  oil  meal  to  the  barley  given  in 
pen  E made  only  a slight  decrease  in  the  pounds  of  grain  needed  to 
make  a pound  of  gain.’7 

Wet  vs.  dry  feed  for  pigs,  0.  D.  Smith  ( Minnesota  Sta.  Bui.  No. 
22,  Aug.,  1892,  pp.  131-136). 

Synopsis. — A comparison  of  feeding  a mixture  of  two  parts  of  corn  meal,  two  parts  oi 
shorts,  and  one  part  of  linseed  meal,  dry  and  mixed  with  water  to  a thick  slop, 
on  four  lots  of  three  pigs  each,  indicated  that  in  this  case  the  mixing  with  water 
was  advantageous.  Two  lots  receiving  charcoal  showed  a distinct  benefit  from 
the  charcoal. 

Twelve  pigs,  averaging  20  J pounds  each,  were  divided  into  four 
groups  of  three  each  and  fed  from  August  1 to  November  28,  including 
a preliminary  period  of  one  week,  a mixture  of  two  parts  by  weight  of 
corn  meal,  two  parts  of  shorts,  and  one  part  of  old-process  linseed  meal. 
The  food  for  lots  1 and  4 was  mixed  with  water  to  a thick  slop,  and  that 
for  lots  2 and  3 fed  dry.  In  addition  to  this,  lots  1 and  2 received 
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charcoal.  The  gains  made  by  the  individuals  in  each  lot  were  quite 
irregular,  but — 

Judging  from  the  behavior  of  thepigs  in  these  four  pens  itmay  be  safe  to  couclude 
that  for  the  ordinary  farmer  who  desires  his  pigs  to  grow  as  rapidly  as  possible  it  is 
an  advantage  to  feed  the  food  wet  rather  than  dry.  * * * 

The  two  pens  receiving  charcoal  taken  together  made  a gain  greater  by  70.5 
pounds  than  the  pens  receiving  none,  and  consumed  hut  211.5  pounds  more  feed,  show- 
ing a distinct  benefit  from  the  use  of  the  charcoal. 

A point  of  importance  as  to  its  bearing  on  the  experiment  as  a whole  is  the  differ- 
ence in  gain  made  by  the  individual  pigs  in  each  pen.  While  fed  and  treated  in 
every  way  the  same,  the  six  red  pigs  [cross  of  Duroc-Jersey  and  Berkshire]  gained 
619.5  pounds  and  the  six  black  ones  [cross  of  Duroc-Yorkshire  and  Essex]  487  pounds, 
a difference  of  132.5  pounds,  or  more  than  one  third  of  the  entire  gain  of  the  black 
pigs.  Unfortunately  the  amount  eaten  by  each  pig  was  not  separately  kept  and  we 
can  only  presume  that  the  red  pigs  ate  proportionately  more  feed  than  the  black  ones. 
However  this  may  be,  it  is  evident  that  the  profit  in  swine-feeding  depends  largely 
upon  the  quality  of  the  hogs  selected  to  feed.  Individuality,  too,  plays  an  impor- 
tant part  in  all  feeding  experiments. 

Feeding  colts,  J.  Wilson  and  0.  F.  Curtiss  (Iowa  Sta.  Bui.  Wo.  18, 
Aug.,  1892 , pp.  470-477). 

Synopsis. — A comparison  of  whole  grain  with  ground  grain  for  colts.  Two  lots  of 
three  colts  each  were  fed  the  whole  and  ground  grain,  respectively,  for  seventy- 
nine  days.  The  lot  on  ground  feed  gained  472  pounds,  and  the  lot  on  whole 
feed  431  pounds.  • 

Six  imported  weanliug  fillies,  comprising  two  Perclierons,  two  English 
Shires,  and  two  French  Coaches,  were  fed  together  in  one  lot  from  Octo- 
ber to  March  1,  preparatory  to  dividing  into  lots.  They  received  a 
moderate  grain  ration,  coarse  fodder,  and  about  5 pounds  each  of  whole 
milk,  which  was  substituted  at  the  end  of  three  months  by  separator 
skim  milk.  March  1 the  colts  were  divided  into  two  lots,  containing 
one  each  of  the  three  breeds.  Since  January  1 those  in  lot  1 had 
gained  245  pounds  and  those  in  lot  2 241  pounds,  the  two  lots  being 
nearly  equal  in  this  respect.  From  March  1 to  May  18 — seventy -nine 
days — both  lots  received  the  same  grain  ration,  composed  of  oats, 
shelled  corn, barley,  bran,  and  linseed  meal;  but  to  lot  1 this  was  fed 
ground  and  mixed  with  a small  amount  of  moistened  cut  hay,  while  to 
lot  2 it  was  fed  unground,  dry,  and  without  hay.  Both  lots  received 
like  amounts  of  hay  and  stover.  Up  to  March  4 all  had  separator  skim 
milk;  it  was  then  discontinued  and  the  amount  of  grain  slightly  in- 
creased. The  colts  were  kept  in  box  stalls  during  the  night  and  turned 
into  a yard  during  the  day.  Salt  was  within  their  reach.  All  wTere  in 
good  health  and  thrifty.  The  food  eaten  and  gains  made  are  given  for 
each  animal.  The  weights  at  beginning  and  end  of  each  month  were 
taken  on  three  Successive  days  and  averaged.  Lot  1,  ground  feed, 
gained  472  pounds,  and  lot  2,  whole  feed,  gained  431  pounds  during 
the  seventy-nine  days — a difference  of  41  pounds  in  favor  of  the  lot 
receiving  ground  feed.  u The  results  of  utilizing  separator  milk  for 
feeding  colts  may  be  regarded  as  highly  satisfactory,” 
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A farm  creaming  experiment,  F.  A.  Leighton  and  H.  0.  Wal- 
lace (Iowa  Sta.  Bui.  No.  18 , Aug.,  1892, pp.  523-525).-— This  experiment 
was  made  to  determine  whether  when  milk  is  paid  for  at  a creamery  on 
the  basis  of  its  fat  content,  any  injustice  would  result  from  setting  the 
evening’s  milk,  skimming  it  in  the  morning,  mixing  the  cream  with  the 
morning’s  milk  and  sending  the  mixture  to  the  creamery  instead  of 
sending  the  whole  milk  of  both  morning  and  evening.  This  practice 
was  followed  in  six  separate  trials,  setting  the  evening’s  milk  in  Cooley 
cans  in  ice  water.  The  milk  was  tested  by  means  of  composite  samples. 
The  conclusion  was  that  “the  creamery  man  would  lose  nothing  if  the 
cream  and  morning  milk  were  delivered  instead  of  the  milk  of  botli 
evening  and  morning,  and  the  patron’s  loss  would  be  only  the  amount  of 
fat  he  left  in  the  skiih  milk,  which  would  of  course  depend  on  the 
efficiency  of  creaming.” 

Sweet  vs.  sour-cream  butter,  G.  E.  Patrick,  F.  A.  Leighton, 
and  D.  B.  Bisbee  (Iowa  Sta.  Bui.  No.  18,  Aug.,  1892,  pp.  478-487). 

Synopsis. — In  nine  comparative  trials  of  making  butter  from  sweet  and  from  sour 
cream,  the  sour  cream  averaged  about  3 per  cent  more  butter  than  sweet  cream 
and  churned  quicker,  the  butter  from  it  was  of  better  color,  contained  less  fat  and 
more  water  and  casein,  but  did  not  keep  as  well  in  the  five  months’  test  as  that 
from  sweet  cream.  The  loss  of  fat  in  churning  and  working  the  sweet  cream 
was  about  50  per  cent  greater  than  with  sour  cream. 

This  is  a comparison  of  the  sweet-cream  and  sour-cream  methods  of 
butter-making  with  reference  to  relative  loss  of  butter  fat,  amounts  of 
butter  produced,  amounts  of  casein  in  the  butter,  and  keeping  qualities 
of  the  butter.  The  work  was  done  between  January  13  and  April  8, 
1892. 

Nine  different  experiments  or  comparative  trials  were  made,  all  conducted  on  the 
same  general  plan,  which  was  as  follows : A quantity  of  sweet  cream,  fresh  from  the 
(Alpha)  separator,  was  thoroughly  mixed  and  then  accurately  divided  by  weight 
into  two  equal  parts ; one  of  these  parts  was  churned  immediately  (or  in  some  cases 
after  keeping  cool  and  sweet  over  night  with  ice — about  sixteen  hours);  the  other 
was  ripened  at  60u  F.  for  twenty-four  to  forty-eight  hours  and  then  churned.  The 
buttermilk  was  tested  for  fat  by  the  Babcock  test,  and  in  a few  cases  the  wash 
water  and  drippings  from  the  working  table  were  also  tested.  The  butter  was  regu- 
larly analyzed  at  the  laboratory,  and  in  one  case,  as  a check  on  the  other  work,  the 
cream  also  was  analyzed. 

In  each  trial  the  two  kinds  of  butter  received  the  same  amount  of  salt  and  the 
same  amount  of  color. 

Four  10-pound  tubs  of  the  butter  produced,  two  of  each  kind,  were  held  in  cool 
storage  at  about  50°  F.  in  order  to  compare  keeping  quality. 

The  results  of  these  experiments  are  fully  tabulated,  and  are  sum- 
marized as  follows : 

(1)  The  yield  of  butter  from  sour  cream  was  usually  larger  than  from  sweet;  in 
nine  trials  it  averaged  3 per  cent  larger. 
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(2)  Sour  cream  usually  churned  quicker  than  sweet. 

(3)  The  butter  from  sour  cream  usually  contained  less  fat  and  more  water  than 
did  that  from  sweet  cream.  In  four  trials  the  average  difference  in  fat  was  nearly  2 
per  cent. 

(4)  The  butter  from  sour  cream  usually  contained  a trifle  more  casein  than  did 
that  from  sweet  cream.  This  was  the  case  in  eight  of  the  nine  trials  made.  The 
average  difference  was  0.2  per  cent. 

(5)  The  losses  of  fat  in  churning,  washing,  and  working  were  less  with  sour  than 
with  sweet  cream.  In  nine  trials  the  average  difference  was  nearly  one  half  pound 
of  fat  per  100  pounds  of  butter  made.  This  difference  was  sufficient  to  make  the 
loss  about  50  per  cent  greater  in  churning  sweet  than  in  churning  sour  cream. 

(6)  The  sweet  cream  butter  suffered  less  deterioration  by  keeping  five  months  (at 
a temperature  of  about  50°)  than  did  the  sour-cream  product.  The  former  acquired 
in  a measure  the  flavor  and  aroma  of  ripened-cream  butter.  These  results  fully  con- 
firm those  obtained  by  one  of  us  in  1890  in  an  experiment  made  jointly  by  the  sta- 
tion and  Mr.  J.  M.  Daniels,  of  Dayton,  Iowa  [see  Bulletin  No.  11,  E,  S.  R.,  vol.  ii,  p. 
330]. 

(7)  Sweet  cream  butter  did  not  “ take”  the  color  (oil  color,  Fargo’s)  as  well  as  did 
that  from  sour  cream ; it  was  always  some  shades  lighter  in  color. 

Iowa  State  Agricultural  College  creamery,  D.  A.  Kent  ( Ioiva 
Sta.  Bui.  No.  18 , Aug.,  1892, pp.  526-530,  plates  2). — This  is  an  illustrated 
description,  with  plan  of  the  State  butter  and  cheese  factory. 

The  building  and  all  its  appurtenances,  including  apparatus  and  machinery,  has 
cost  $17,000.  It  has  capacity  to  manufacture  40,000  pounds  of  milk  per  day,  affords 
facilities  for  the  instruction  of  one  hundred  students  in  all  practical  details  of 
making  butter  and  cheese  and  for  a thorough  study  of  the  principles  which  govern  these 
operations.  The  commercial  success  of  the  plant  is  well  illustrated  by  the  fact  that 
we  are  already  receiving  daily  from  16,000  to  17,000  pounds  of  milk.  We  teach  how 
to  make  butter  and  cheese  by  making  them.  The  dormitories  accommodate  fifty 
students. 

Experiments  in  the  manufacture  of  cheese  during  June,  L.  L. 

Van  Slyke  (New  Yorh  State  Sta.  Bui.  No.  45,  n.  ser.,  Aug.,  1892,  pp. 
149-184). 

Synopsis. — A report  of  eighteen  experiments  in  cheese-making  during  June,  carried 
on  at  the  station  and  at  a cheese  factory.  The  main  results  as  far  as  they  differ 
from  those  of  the  May  experiments  are  summarized  below. 

As  explained  in  Bulletin  No.  43  of  the  station  (E.  R.  S.,  vol.  iv,  p. 
365),  the  station  is  engaged  in  a series  of  experiments  in  the  manufac- 
ture of  cheese  at  the  station  and  at  cheese  factories,  and  proposes  to 
publish  the  results  monthly.  In  the  present  bulletin  the  results  of 
eighteen  experiments  in  June,  nine  at  the  station  and  nine  at  a cheese 
factory,  are  tabulated  and  discussed  in  much  the  same  way  as  those  for 
May,  reported  in  Bulletin  No.  43.  “In  addition  to  the  variation  of  con- 
ditions of  manufacture  made  in  May,  we  have  studied  in  two  experi- 
ments the  effect  of  using  a temperature  considerably  above  98°  F. 
for  heating  or  4 cooking7  the  curd.  Also  in  two  other  experiments  a 
comparison  was  made  between  normal  milk  and  the  same  milk  partially 
skimmed.” 

The  data  include  analyses  of  the  milk,  green  cheese,  and  whey.  The 
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results  for  June,  in  so  far  as  they  differ  materially  from  those  already 
reported  for  May,  are  given  in  the  following  summary : 

Loss  of  milk  constituents  in  cheese-making. — The  actual  amount  of  fat  lost  in  the 
whey  for  100  pounds  of  milk  was  fairly  uniform  under  the  same  conditions  of  man- 
ufacture and  was  practically  independent  of  the  amount  of  fat  in  the  milk. 

The  average  amount  of  fat  lost  in  the  whey,  in  all  the  experiments,  was  0.27  pound 
(a  little  over  4 ounces)  for  100  pounds  of  milk,  which  was  about  7.3  per  cent  of  fat 
in  the  milk.  In  the  factory  experiments  the  average  loss  was  about  7.5  per  cent  of 
the  fat  in  the  milk ; in  the  station  experiments  it  was  about  7 per  cent  of  the  fat  in 
the  milk. 

The  amount  of  casein  and  albumen  lost  in  the  whey  was  quite  uniform  under  all 
the  conditions  tried. 

The  average  amount  of  casein  and  albumen  lost  in  the  whey  in  all  the  June  experi- 
ments was  about  0.78  pound  (about  12£  ounces)  for  100  pounds  of  milk,  which  was 
about  24  per  cent  of  the  casein  and  albumen  in  the  milk.  The  loss  was  practically 
the  same  in  both  the  factory  and  the  station  experiments. 

Taking  all  the  milks,  the  casein  averaged  2.46  pounds  and  the  albumen  0.76  pound 
in  100  pounds  of  milk;  for  every  pound  of  albumen  there  were  3.3  pounds  of  casein. 

Influence  of  composition  of  milk  on  composition  of  cheese. — In  general  the  fat  exercised 
a greater  influence  upon  the  composition  of  the  cheese  than  did  any  other  constituent 
of  the  milk.  * * * The  results  appear  to  indicate  that  in  cheese  made  from  nor- 

mal milk  containing  from  3.5  to  4 pounds  of  fat  in  100  pounds  of  milk,  there  should 
be  about  1.3  to  1.5  pounds  of  fat  to  1 pound  of  casein  and  albumen  in  the  water-free 
cheese.  Partial  skimming  reduced  this  ratio  to  1.21  and  1.14  pounds,  while  addition 
of  cream  raised  it  to  1.58  pounds. 

Influence  of  composition  of  milk  on  yield  of  cheese. — Of  the  increased  yield  of  cheese 
obtained  in  the  various  experiments,  nearly  three  fourths  of  the  increase  on  an 
average  was  due  to  an  increase  of  fat  in  the  milk  from  which  the  cheese  was 
made.  * * * 

On  an  average  the  increase  of  casein  and  albumen  in  the  milk  produced  about 
one  sixteenth  of  the  increased  yield  of  cheese  observed  in  the  various  experi- 
ments. * * * 

About  one  fifth  of  the  increased  yield  of  cheese  was  due  to  an  increased  amount  of 
water  retained  in  the  cheese. 

Yield  of  cheese. — Of  the  factory  milk  there  was  required  on  an  average  10.1 
pounds  to  make  1 pound  of  cheese. 

Of  the  station  milk,  9.76  pounds  sufficed  to  make  1 pound  of  cheese. 

One  hundred  pounds  of  factory  milk  made  on  an  average  9.9  pounds  of  green 
cheese ; 100  pounds  of  station  milk  made  10.27  pounds  of  green  cheese. 

Influence  of  variation  of  conditions  of  manufacture. — The  comparison  [of  amounts  of 
rennet  extract  ranging  from  2 to  4 ounces  per  1,000  pounds  of  milk]  gave  results  that 
were  not  definite  in  respect  to  loss  of  constituents  or  yield  of  cheese. 

In  one  case  hard  cutting  gave  greater  loss  of  fat,  while  in  the  other  the  soft  cut- 
ting gave  larger  loss.  The  difference  was  small  in  either  case. 

The  results  regarding  yield  were  not  definite,  the  soft  cutting  giving  more  in  one 
case  and  less  in  the  other  than  the  hard  cutting. 

The  loss  was  practically  the  same  in  both  processes  [Cheddar  and  stirred  curd]. 

In  one  case  the  Cheddar  process  gave  a greater  yield  and  in  the  other  a smaller 
yield  than  the  stirred-curd  process. 

The  use  of  a temperature  of  106°  F.  caused  in  two  comparisons  a noticeably  greater 
loss  of  fat. 

The  higher  temperature  gave  in  both  cases  a smaller  yield  than  did  the  use  of  the 
ordinary  temperature. 

Loss  in  weight  of  cheese  during  first  month. — The  loss  of  weight  varied  for  the  first 
month  from  7.25  to  8.38  pounds,  and  averaged  7.77  pounds  for  each  100  pounds  of 
green  cheese. 
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STATION  STATISTICS. 

Third  and  Fourth  Annual  Reports  of  Michigan  Station  (Michi- 
gan Sta.  Annual  Reports  for  1890  and  1891 , pp.  73-365  and  61-342,  jigs. 
55  and  34). — These  reports,  which  are  for  the  fiscal  years  ending  June 
30, 1890  and  1891,  are  published  as  parts  of  the  Twenty-Ninth  and  Thir- 
tieth Annual  Reports  of  the  State  Board  of  Agriculture.  The  station 
reports  include  brief  general  accounts  of  its  work  in  different  depart- 
ments and  a financial  statement,  together  with  reprints  of  Bulletins 
Nos.  56-83,  abstracts  of  which  may  be  found  in  volumes  n and  in  of 
the  Record. 

Annual  Report  of  Virginia  Station,  1891  ( Virginia  Sta.  Report  for 
1891 , pp.  14). — This  is  for  the  fiscal  year  ending  June  30,  1891,  and  in- 
cludes brief  general  reports  by  the  director,  treasurer,  horticulturist, 
entomologist  and  mycologist,  biologist,  agriculturist,  chemist,  and  vet. 
erinarian.  During  the  year  covered  by  the  report  the  station  force  was 
reorganized,  and  it  is  the  intention  of  the  present  management  to  confine 
the  work  of  the  station  largely  to  two  or  three  lines  of  investigation. 
Studies  on  tobacco  will  be  made  with  reference  to  its  varieties  and 
botanical  relationships,  chemical  composition,  culture,  manuring,  cur- 
ing, insect  enemies,  and  diseases. 


ABSTRACTS  OF  PUBLICATIONS  OF  THE  UNITED  STATES  DEPARTMENT  OF 

AGRICULTURE. 


Monthly  Weather  Review  ( Weather  Bureau , Monthly  Weather  Re- 
view, vol.  xx,  Nos.  2-8 , Feb -Aug .,  1S&2,  pp.  33-234 , charts  36). — 
Besides  the  usual  reports  in  this  publication,  the  February  number 
contains  articles  on  the  mean  height  and  velocities  of  the  different 
cloud  forms,  by  H.  H.  Clayton,  and  on  the  wind  direction  at  different 
altitudes  around  West  India  cyclones,  by  H.  B.  Boyer;  the  March 
number,  an  article  on  the  average  hourly  precipitation  at  Washington, 
D.  C.,  and  New  York;  the  April  number,  a report  on  the  average 
hourly  precipitation  at  selected  stations ; the  May  number,  an  article  on 
the  thunderstorms  of  May  3, 1892,  in  New  York  State,  by  E.  T.  Turner; 
and  the  August  number,  an  article  on  the  warm  waves  of  July  and 
August,  1892,  by  E.  B.  Garriott. 

Report  of  the  statistician  ( Division  of  Statistics , Report  No.  99,  n. 
ser .,  Sept,  and  Oct.,  1892,  pp.  331-376). — This  includes  the  following 
articles : Farm  prices  in  two  centuries,  report  of  ramie  machine  trials 
in  New  Orleans,  Indian  wheat  crop  of  1892,  notes  on  domestic  and  for- 
eign trade  and  industry,  European  crop  report  for  September,  and 
freight  rates  of  transportation  companies. 

Farm  prices  in  two  centuries  (pp.  332-346). — Extracts  from  an  account 
kept  by  father  and  son  in  Connecticut  and  Pennsylvania  from  1770  to 
1842,  inclusive. 

An  examination  of  these  prices  suggests  the  great  advance  in  the  rate  of  wages  of 
labor  and  the  still  greater  reduction  in  the  cost  of  manufactures  of  all  kinds.  * * * 

The  price  of  farm  products  was  usually  low,  hut  fluctuated  greatly  according  to 
local  scarcity,  which  could  not  he  mitigated  by  distribution  from  regions  of  plenty. 
If  there  were  big  crops  they  could  not  be  sold;  if  relative  failures,  there  was  almost 
nothing  to  sell.  Every  locality,  in  its  industries  and  products,  existed  for  and  by 
itself,  having  no  relations  with  other  communities;  therefore  the  individual  farm 
surplus  was  small,  the  inducement  to  produce  wanting,  and  the  ability  to  purchase 
other  than  farm  supplies  extremely  limited.  The  industrious  family  had  abundance 
of  everything  it  could  grow,  such  clothing  as  the  loom  of  the  household  could  pro- 
duce, and  such  furniture  as  could  be  made  on  the  place  or  in  the  neighborhood,  and 
little  else.  And  yet  the  man  of  industry  and  enterprise  always  laid  aside  some  sav- 
ings of  the  year,  and  grew  relatively  rich  with  what  in  the  present  day,  with  new 
wants  and  enlarged  aspirations,  would  not  suffice  to  make  a moderate  competency. 

Ramie  machine  trials  at  New  Orleans  (pp.  347-354).— An  account 
of  tests  of  three  machines,  conducted  under  direction  of  this  Depart- 
ment, September  30,  1892. 

Three  machines  were  entered  for  trial  as  follows:  The  Kauffman  machine  by  the 
Kauffman  Fiber  Company,  of  New  Orleans,  Louisiana;  the  Felix  Fremerey  Decortica- 
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tor,  by  the  Felix  Fremerey  Decorticaior  Company,  of  Galveston,  Texas;  the  Fiber 
Delignating  Machine  (known  as  the  J.  J.  Green  machine)  of  the  United  States  Fiber 
Company,  of  Versailles,  Kentucky. 

[The  ramie  used  in  these  trials  was  grown  at  La  Fayette,  Louisiana.  The  jute 
was  grown  at  the  Sugar  Experiment  Station  at  Audubon  Park,  New  Orleans.] 

The  following  tabular  statement  of  the  results  of  the  trials,  with  explanatory 
notes,  is  presented : 

Green  stripped  ramie. 


Ko.  of  test. 

Machine. 

Stalks. 

Time  of 
test. 

Wet 

ribbons. 

Ko.  of 
men. 

First 

Kauffman _ 

Pounds. 

332 

Hr s.  min. 
42  a 
1 35c 

Pounds. 
88  b 

3 

Second 

,T.  .T.  (Tree, n 

225 

57  Id 

5 

Jute  leaves. 

Third 

Krc, mercy .....  . 

100 

100 

31C 

20 

. 37|/ 

32  g 

4 

Fourth - 

Kauffman 

5 

a This  covers  the  time  between  starting  the  machine  and  the  moment  when  it  became  clogged  and 
stopped.  The  upper  waste  apron  gave  trouble  almost  at  the  beginning  of  the  test  and  stopped  in 
fourteen  minutes,  after  which  the  waste  carried  by  this  apron  was  removed  by  hand.  The  ribbon  de- 
livery apron  clogged  and  stopped  in  forty- two  minutes.  After  forty-six  minutes  spent  in  overhauling 
the  machine,  the  operator  made  an  effort  to  proceed,  when  it  was  found  that  one  of  the  eccentrics  was 
heated  and  cat;  the  upper  apron  still  refused  to  work,  and  the  test  was  abandoned. 

b Wet  ribbons  badly  tangled  and  broken  and  showing  a large  percentage  of  woody  waste.  The 
hurds  contained  a small  percentage  of  waste  fiber. 

c In  this  time  there  were  three  stops,  aggregating  sixty-seven  minutes,  to  clean  and  readjust  the 
working  parts  of  the  machine,  the  knife  failing  to  split  the  stalks ; after  the  last  stop  the  test  was 
abandoned. 

dThe  machine  gave  a smoothly  delignated  ribbon,  with  small  percentage  of  woody  waste,  save  in  a 
few  stalks,  in  each  instance,  just  before  the  machine  became  clogged, 
c There  were  two  stops,  aggregating  eighteen  minutes,  to  readjust  the  machine. 

/Smooth  ribbons,  practically  free  from  woody  waste. 

(/Ribbons  well  delignated,  with  very  small  percentage  of  woody  waste.  The  fiber  is  occasionally 
somewhat  broken.  7 

One  point  demonstrated  beyond  all  doubt  at  the  recent  trials,  is  the  perishable 
nature  of  green  ramie,  either  stripped  of  its  leaves  or  unstripped,  and  the  experience 
recorded  emphasizes  the  importance  of  taking  the  machine  into  the  field,  where 
decortication  in  the  green  state  is  carried  on.  * * * 

It  is  an  interesting  point  for  future  experiment  to  determine  whether  ramie  stalks 
can  be  perfectly  dried  in  best  condition  for  machine  working  in  Louisiana,  owing  to 
the  greater  humidity  of  this  section  compared  with  other  sections  of  the  country  suita- 
ble to  ramie  culture. 

It  would  seem  from  my  observations  in  Louisiana  that  slight  kiln-drying  will  be 
necessary,  after  at  least  ten  days  of  sun-drying  in  the  field,  in  order  that  the  stalks 
may  be  made  sufficiently  brittle  for  the  machines  to  separate  the  woody  matter 
readily. 

Indian  wheat  crop  of  1892  (pp.  355-359). 

The  final  report  of  the  Indian  Government  on  the  wheat  crop  of  1892  was  issued  on 
July  11,  a month  later  than  last  year.  It  places  the  crop  at  5,442,000  tons,  or 
203,168,000  bushels  of  60  pounds.  This  marks  it  as  the  smallest  crop  harvested  in 
any  year  since  annual  estimates  were  inaugurated  in  1884.  In  the  final  report  of  last 
year  the  crop  of  1891  was  stated  at  6,842,000  tons,  or  255,434,667  bushels,  but  the  pres- 
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ent  return  changes  the  estimate  for  1891  to  6y876,000  tons,  or  256,704,000  bushels. 
On  the  basis  of  this  revised  estimate  the  crop  of  the  present  year  shows  a falling  off 
from  that  of  1891  of  53,536,000  bushels,  or  21  per  cent. 

The  area  is  returned  at  24,088,000  acres  against  the  revised  estimate  of  26,576,000 
acres  harvested  in  1891.  The  normal  or  average  area  under  wheat  is  placed  at 
26,544,000  acres,  showing  a falling  off  of  acreage  in  1892  from  the  average  of  2,456,000 
acres.  These  figures  indicate  a yield  per  acre  of  8.4  bushels  for  1892  against  9.8  bush- 
els last  year,  and  an  average,  calculated  from  the  normal  area  and  out-turn  as  given, 
of  9.5  bushels. 

Domestic  and  foreign  trade  and  industry  (pp.  360-363). — Notes  on 
tlie  foreign  trade  of  the  United  Kingdom,  importation  of  corn  into  Mex- 
ico, tobacco-growing  in  Texas,  and  the  cottage  industries  of  Russia. 

Condition  of  crops  ( Division  of  Statistics , Report,  Oct .,  1892 , pp. 
23). — The  final  report  for  the  season  on  the  condition  of  corn,  potatoes, 
buckwheat,  tobacco,  and  sugar  cane,  and  the  rate  of  yield  per  acre  of 
wheat,  oats,  rye,  and  barley. 
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Influence  of  electric  light  on  the  structure  of  trees  and  herba- 
ceous plants,  G.  Bonnier  (Compt. rend.,  115 (1892), pp. 447-450  and 475- 
478). — Experiments  briefly  reported  in  these  articles  were  conducted 
by  the  author  in  the  laboratory  of  physiological  botany  established 
by  him  at  the  Halle  Gentrale  at  Paris.  The  plants  were  grown  un- 
der glass,  with  substantially  constant  conditions  of  temperature  and 
moisture.  The  electric  light  was  produced  by  an  arc  lamp,  which  in 
part  of  the  experiments  was  covered  with  a glass  globe  to  cut  off  the 
ultra-violet  rays.  In  some  cases  the  plants  were  exposed  to  the  electric 
light  day  and  night;  in  other  cases,  from  6 a.  m.  to  6 p.  m. 

The  young  tree  plants  experimented  with  included  pines,  beeches, 
oaks,  and  birches.  Under  continuous  electric  light  the  shoots  of  these 
plants  were  very  green  and  their  leaves  were  less  crowded,  less  firm  in 
structure,  and  longer  than  those  of  plants  grown  under  ordinary  con- 
ditions. The  shoots  were  rich  in  chlorophyll  and  assimilated  intensely, 
but  showed  less  of  differentiation  in  their  tissues  than  normal  shoots. 
Certain  striking  modifications  in  the  anatomical  structure  of  leaves  and 
stems  were  observed.  The  tissues  were  not  only  retarded  in  their  for- 
mation, but  had  an  unusual  structure.  Respiration,  assimilation,  and 
transpiration  went  on  day  and  night  in  an  invariable  way.  When  the 
electric  light  was  intermitted  during  twelve  hours  out  of  the  twenty- 
four  its  effects  were  much  less  strikiug,  and  the  structure  of  the  plants 
was  more  nearly  normal. 

The  experiments  with  herbaceous  plants  were  continued  during 
seven  months.  A great  variety  of  plants  was  used,  among  which  were 
tulips,  cereals,  potatoes,  flax,  and  numerous  wild  species,  including 
Ranunculus,  Hieracium , Taraxacum , etc.  The  plants  were  placed  at  a 
distance  of  from  1J  to  4 meters  from  an  arc  lamp.  The  electric  light 
under  glass  caused  active  assimilation;  for  example,  leaves  of  Ranun- 
culus bulbosus , weighing  12  grams,  placed  in  400  c.  c.  of  air  contain- 
ing 6 per  cent  of  carbonic  acid,  at  a distance  of  2 meters  from  the 
lamp  during  one  hour  at  a temperature  of  13°  0.,  evolved  1.05  per  cent 
of  oxygen,  while  the  same  leaves  under  similar  conditions  in  diffused 
sunlight  evolved  0.52  per  cent  and  in  direct  sunlight  3.95  per  cent. 

As  observed  in  experiments  at  the  Hew  York  Cornell  Station  (Bul- 
letin Ho.  30,  E.  S.  R.,  vol.  hi,  p.  232)  and  elsewhere,  some  plants  lan- 
guished even  under  discontinuous  electric  light.  This  was  especially 
the  case  when  plants  were  exposed  to  the  naked  light.  On  the  other 
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hand,  when  exposed  to  the  continuous  electric  light  under  glass,  some 
plants  showed  for  a time  an  exuberant  growth,  with  very  green  leaves 
and  flowers  of  deep  color.  The  modifications  were  similar  to  those 
which  take  place  in  plants  grown  in  high  latitudes.  Under  an  intense 
and  prolonged  light  most  plants,  after  this  precocious  development, 
seemed  to  suffer  from  the  effects  of  excessive  assimilation,  but  some 
kinds  adapted  themselves  to  the  extraordinary  conditions.  Among 
the  latter  were  bulbous  plants,  grasses,  arborescent  species,  and  plants 
which  grow  under  water. 

Observations  on  the  structure  of  the  leaves  of  the  plants  which 
showed  the  extraordinary  growth  above  mentioned,  indicated  that  the 
palisade  tissue  is  larger  and  the  thickness  of  the  blade  and  the  number 
and  size  of  the  woody  fascicles  are  greater  under  the  continuous  than 
under  the  discontinuous  electric  light  and  under  the  covered,  than 
under  the  naked  light.  The  general  form  of  the  leaves  also  may  be 
changed.  In  the  plants  which  were  able  to  resist  long  exposure  to  the 
intense  light  the  organs  which  developed  late  had  a different  structure 
from  that  of  those  developed  early.  Plants  exposed  to  the  naked  light 
had  their  tissues  hypertrophied  or  presented  abnormal  formations  in 
some  parts.  As  a result  of  the  investigations  of  herbaceous  plants 
thus  far  made,  the  following  general  conclusions  are  drawn : 

(1 ) Continuous  electric  light  under  glass  causes  in  herbaceous  plants 
an  extraordinary  growth,  with  intense  green  color,  the  structure  of  the 
organs  being  at  first  strongly  differentiated;  but  if  the  exposure  to  the 
intense  light  is  continued  for  months  without  interruption  the  new 
organs  formed  by  the  plants  able  to  adapt  themselves  to  the  conditions 
of  this  light  present  remarkable  structural  modifications  in  their  dif- 
ferent tissues,  being  less  differentiated  though  always  rich  in  chlorophyll. 

(2)  By  reason  of  its  ultra-violet  rays,  the  naked  electric  light  hinders 
the  normal  development  of  tissues,  even  when  the  lamp  is  more  than  3 
meters  distant  from  the  plant. — A.  c.  T. 

Well  waters,  F.  T.  Shutt  (Canada  Experimental  Farms  Report  for 
1891,  pp.  179-183). — Tabulated  analyses  of  29  samples  of  drinking  water, 
accompanied  by  brief  descriptions  of  the  wells  and  their  surround- 
ings, and  general  remarks  on  waters  and  water  supplies. — w.  h.  b. 

Soils,  F.  T.  Shutt  ( Canada  Experimental  Farms  Report  for  1891,  pp, 
152-157). — A discussion  of  u the  amount  and  functions  of  the  more 
important  elements  of  plant  food  in  soils,”  accompanied  by  tabulated 
analyses  of  18  samples  of  surface  soils  and  6 samples  of  subsoils,  repre- 
senting large  areas,  and  in  many  cases  virgin  soils  of  Canada,  and  of 
3 samples  of  alkali  soil  from  Manitoba  and  the  Northwest  Territories. 
These  analyses  are  discussed  and  means  of  improving  the  various  soils 
are  suggested. — w.  h.  b. 

Investigations  of  the  “ adsorptive  ” capacity  and  the  hygrosco- 
picity  of  soil  constituents,  A.  Freiherrn  ( Forsch . auf.  Gel).  Agri- 
Imlturphysik,  15  {1892),  pp.  163-228 ). — At  the  outset  it  is  explained 
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that  the  word  adsorption”  is  adopted  as  a desirable  substitute  for 
the  terms  absorption  and  condensation,  heretofore  employed  by  agricul- 
tural physicists,  and  denotes  the  condensation  of  gases  by  solid  bodies, 
as  distinguished  from  the  fixation  of  plant  food  from  solutions  on  the 
one  hand  and  from  the  absorption  of  vapor  of  water  or  hygroscopicity 
on  the  other. 

The  article  contains  (1)  a summary  of  general  literature  (pp.  9),  (2)  a 
review  of  special  literature  (pp.  15),  and  (3)  an  account  of  original 
investigations  (pp.  41). 

The  investigations  of  the  author  included  tests  of  the  influence  of 
the  fineness  of  the  soil  particles  and  of  temperature  on  adsorption  of 
ammonia  and  hygroscopicity,  influence  of  temperature  and  relative 
humidity  on  hygroscopicity,  influence  of  soil  moisture  on  absorption  of 
gases,  and  the  time  factor  in  hygroscopicity. 

The  substances  used — quartz  of  different  degrees  of  fineness,  kaolin, 
humus,  iron  hydroxide,  carbonate  of  lime,  and  soil  mixtures  contaning 
varying  proportions  of  kaolin,  quartz,  and  humus — were  carefully  dried 
and  introduced  into  specially  devised  U -tubes  provided  with  stop- 
cocks at  each  end.  After  weighing,  the  tubes  were  so  arranged  in  a 
water  oven,  the  temperature  of  which  could  be  readily  controlled,  as  to 
allow  the  various  gases,  etc.,  to  be  passed  through  them.  The  weigh- 
ings before  and  after  the  operation,  corrected  for  temperature,  pressure, 
etc.,  furnished  the  data  for  calculating  the  amount  of  gas  or  vapor 
retained  by  the  different  substances. 

The  essential  facts  observed  may  be  summarized  as  follows : 

All  the  soil  constituents  possess  a considerable  capacity  for  retaining 
gases  and  vapor  of  water,  as  the  following  table  will  show: 


Vapor  of  water 
(saturated  air). 

Ammonia. 

Carbonic  acid. 

Absorbed  at  0°  C.  by— 

100  grams  of  quartz 

100  grams  of  kaolin 

100  grams  of  humus 

100  grams  of  Fe2  (HO)6 

100  grams  of  Ca  C03 

Grams. 
0. 159 
2. 558 
15.  904 
15. 512 
0.  224 

c.  e* 
197 
3, 172 
19,  722 
19,  236 
278 

Grams. 
0.107 
0.721 
18.452 
4.  004 
0.256 

c.  c.* 
145 
947 
24,  228 
5,  275 
320 

Grams. 
0. 023 
0.  329 
2.  501 
6.  975 
0.  028 

c.c. w 

12 
166 
1,264 
3,  526 
14 

* Reduced  to  0°  C.  and  760  millimeters  pressure. 


The  action  of  a soil  mixture  is  determined  by  that  of  its  individual 
constituents. 

For  the  same  substance  adsorption  increases  with  the  fineness  of  its 
particles. 

Between  0°  and  30°  0.  adsorption  decreases  with  the  rise  of  tem- 
perature. 

In  the  absorption  of  moisture  from  saturated  air  the  absolute  water 
content  increases  with  the  temperature.  In  this  case  the  increasing- 
moisture  content  nearly  neutralizes  the  effect  of  temperature.  If,  how- 
ever, the  absolute  water  content  of  the  air  remains  constant  while  the 
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temperature  rises,  a like  influence  of  temperature  is  shown  as  in  case 
of  adsorption  of  gases. 

Temperature  remaining  constant,  liygroscopicity  increases  with  the 
relative  humidity. 

If  the  soil  is  more  than  hygroscopically  moist,  absorption  of  gases 
by  soil  water  takes  the  place  of  true  adsorption. 

Eaising  the  temperature  accelerates  the  process  of  condensation. — 

w.  H.  B. 

Liming  of  stiff  clay  soils,  A.  F.  Holleman  ( Landw . Vers.  Stat.,  41 
(1893),  pp.  37-41). — It  is  a well-known  fact  that  liming  greatly  improves 
the  physical  condition  of  stiff,  impervious  clay  soils.  This  result 
appears  to  be  due  to  the  power  of  lime  solutions  to  flocculate  and 
precipitate  suspended  matter.  When  the  soil  water  contains  a suffi- 
cient amount  of  lime  the  clay  particles  which  would  otherwise  close  the 
interstices  of  the  soil  are  flocculated  and  thus  prevented  from  hindering 
circulation.  It  follows,  therefore,  that  the  stiffness  of  a soil  bears  a 
certain  relation  to  its  lime  content. 

As  a contribution  to  the  study  of  this  question  21  samples  of  soil 
were  tested  for  water-soluble  and  carbonic-acid-soluble  lime,  and  after- 
wards treated  with  gas  lime  to  observe  the  effect  on  their  physical  con- 
dition. In  the  sixteen  cases  in  which  the  addition  of  lime  resulted  in 
improvement  the  soils  showed  0.15  per  cent  or  less  of  lime  soluble  in 
carbonic  acid.  Those  soils  in  which  the  proportion  exceeded  0.5  per 
cent  were  not  benefited  by  liming.  Such  soils  appear  from  the  tests 
made  to  be  deficient  in  humus,  and  it  is  probable  that  applications  of 
organic  manures  would  prove  beneficial  to  them. — w.  h.  b. 

The  use  of  sulphate  of  iron  in  agriculture,  H.  Boiret  and  G. 
Paturel  (Ann.  Agron .,  18  (1892),  pp.  417-440). — The  history  of  ex- 
periments with  sulphate  of  iron  as  a fertilizer  is  reviewed.*  These 
investigations  have  shown  that  all  plants  contain  iron  and  that  they 
will  not  grow  in  a medium  absolutely  free  from  it,  and  that  although 
soils  generally  contain  an  almost  inexhaustible  supply  of  this  element, 
it  has  sometimes  been  found  that  additions  of  ferrous  salts,  particularly 
the  sulphate,  will  produce  an  increase  in  yield.  For  the  purpose  of 
studying  this  question  three  series  of  experiments  were  carried  out  at 
the  Grignon  Station,  as  follows:  (1)  Water  cultures,  to  determine  what 
strength  of  sulphate  of  iron  is  poisonous  to  plants;  (2)  cultures  in  arti- 
ficial soils,  to  study  the  action  of  sulphate  of  iron  in  the  presence  of  a 
given  quantity  of  carbonate  of  lime;  and  (3)  experiments  on  natural 
soil,  to  compare  yields  under  natural  conditions. 

From  observations  on  growth  and  the  chemical  analysis  of  the  prod- 
uct in  each  case,  the  following  conclusions  are  drawn:  Sulphate  of 
iron  is  poisonous  either  in  itself  or  on  account  of  the  acid  which  it  sets 
free  in  passing  to  the  state  of  basic  ferric  sulphate.  It  is  used  to  ad- 
vantage, therefore,  only  for  producing  certain  secondary  reactions.  In 

* Especially  those  of  A,  B,  Griffiths,  Chem.  News,  1884-85. 
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a calcareous  soil  sulphate  of  iron  transforms  rapidly,  giving  sulphate 
of  lime  and  oxide  of  iron.  Almost  any  quantity  of  sulphate  of  iron 
may  be  applied  without  hindering  growth  to  any  considerable  extent, 
provided  sufficient  lime  is  present  and  planting  is  not  done  until  sev- 
eral months  after  the  amendment  is  incorporated  in  the  soil.  Sulphate 
of  iron,  like  plaster,  acts  principally  in  promoting  the  diffusion  of  pot- 
ash. In  soils  poor  in  assimilable  potash  it  may  replace  plaster  for 
legumes  and  certain  other  plants  of  like  requirements,  such  as  potatoes, 
beets,  and  grapes.  Aside  from  these  special  cases,  however,  it  is  not 
believed  that  in  practice  anything  is  to  be  gained  by  adding  this  sub- 
stance to  formulas  for  manures. — w.  H.  b. 

Analyses  of  fertilizing  materials,  F.  T.  Shutt  (Canada  Experi- 
mental Farms  Report  for  1891 , pp.  138-164). — Analyses  of  muck  (19 
samples) ; lake,  river,  salt,  and  mussel  mud  (7  samples),  and  peat,  eel 
grass,  spent  tan  bark,  and  ammoniacal  gas  liquor  (each  1 sample), 
with  brief  discussions  of  their  value  and  use  as  manure. — w.  h.  b. 

Experiments  with  field  crops  at  Canadian  stations,  W.  Saun- 
ders and  T.  A.  Sharpe  (Canada  Experimental  Farms  Report  for  1891 , 
pp.  5-62  and  235-340). — An  account  is  given  of  the  distribution  of  seeds 
of  oats,  barley,  wheat,  peas,  spring  rye,  potatoes,  and  corn,  with 
reports  on  the  results  obtained  in  various  localities.  Tabulated  and 
descriptive  notes  are  also  given  on  tests  at  the  Central  Experimental 
Farm  of  48  varieties  of  oats,  26  of  two-rowed  and  19  of  six-rowed  bar- 
ley, 38  of  spring  wheat,  10  of  peas,  15  of  mangel-wurzels,  10  of  sugar 
beets,  15  of  carrots,  and  111  of  potatoes.  There  are  also  similar  ac- 
counts of  tests  of  varieties  of  these  crops  at  the  other  experimental 
farms  in  the  Dominion.  The  yields  of  two-rowed  barley  in  Canada  and 
a report  of  English  brewers  on  samples  sent  them  indicated  that  with 
care  in  the  selection  of  seed  and  thorough  cultivation  a satisfactory 
trade  in  this  kind  of  barley  may  be  established.  The  results  of  exper- 
iments with  spring  wheat,  oats,  and  barley  favor  early  seeding.  Tests 
of  the  vitality  of  2,757  samples  of  seeds  of  cereals,  grasses,  and  vege- 
tables gave  an  average  percentage  of  85,9  of  good  seeds.  Among  seeds 
giving  relatively  low  percentages  were  those  of  grasses,  beets,  and 
onions.  Experiments  in  growing  and  storing  corn  for  silage  are  briefly 
described. — A.  c.  t. 

Experiments  in  horticulture  at  Canadian  sta/feions,  J.  Craig  and 

T.  A.  Sharpe  (Canada  Experimental  Farms  Report  for  189 1,  pp. 
116-148  and  269-340). -^ln  the  report  of  the  horticulturist  of  the  Cen- 
tral Experimental  Farm  the  effects  of  the  cold  of  the  winter  of  1890-791 
on  a number  of  varieties  of  apples  are  described.  Brief  notes  are  given 
on  28  varieties  of  Russian  apples.  There  are  also  tabulated  and  de- 
scriptive notes  on  51  varieties  of  black,  35  of  red,  and  32  of  white 
grapes,  and  accounts  of  tests  of  varieties  of  raspberries,  blackberries, 
currants,  gooseberries,  beets,  cauliflowers,  celery,  peas,  peppers,  and 
tomatoes.  Experiments  with  fungicides  for  apple  scab  and  grape  and 
gooseberry  mildew  are  reported.  Accounts  are  also  given  of  exper- 
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iments  with  varieties  of  fruits  and  vegetables  at  experimental  farms 
in  different  parts  of  the  Dominion. — A.  c.  t. 

Report  of  entomologist  and  botanist  of  Canadian  stations, 

J.  Fletcher  ( Canada  Experimental  Farms  Report  for  1891,  pp.  190- 
220,  figs.  15). — Notes  on  the  eye-spotted  bud  moth  ( Tmetocera  ocellana ), 
cigar  case  bearer  of  the  apple  (Coleopliora  n.  sp.),  pear  leaf  blister  mite 
(Phytoptus  pyri),  clover  root  borer  ( Hylesinus  trifolii ),  oat  weevil  ( Mac - 
rops  porcellus),  red  turnip  weevil  ( Entomoscelis  adonidis ),  and  pea  weevil 
(Bruchus  pisi).  Analyses  of  apples  sprayed  twice  during  June  with 
Paris  green  did  not  show  any  trace  of  the  arsenic  on  the  fruit.  The 
oat  weevil  is  reported  as  showing  a decided  preference  for  the  wild 
grass  Panicum  crus-galli.  Experiments  in  the  germination  of  peas  in- 
fested with  weevils  agree  with  those  reported  in  Bulletin  No.  19  of  the 
Kansas  Station  (E.  S.  R.,  vol.  in,  p.  18)  in  showing  that  such  peas 
should  not  be  used  for  seed.  The  fallacy  of  the  opinion  that  peas 
infested  with  weevils  will  float  in  water  is  pointed  out.  Brief  accounts 
are  given  of  tests  of  a number  of  species  of  grasses  and  descriptions  of 
several  common  weeds. — A.  c.  t. 

Fodders,  F.  T.  Shutt  (Canada  Experimental  Farms  Report  for  1891, 
pp.  165-178). — Analyses  are  given  of  a number  of  varieties  of  carrots, 
turnips,  sugar  beets,  and  mangel-wurzels;  determinations  of  the  dry 
matter  in  several  varieties  of  fodder  corn  at  different  stages  of  growth ; 
examinations  of  61  varieties  of  sugar  beets;  tests  of  sorghum;  remarks 
on  the  Babcock  milk  test;  and  analyses  of  several  brands  of  condensed 
milk.  It  is  recommended  to  harvest  corn  for  fodder  when  the  kernels 
begin  to  glaze.  “The  stalks  at  this  time  are  beginning  to  turn  yellow 
near  the  ground.  If  allowed  to  remain  standing  after  this  period  the 
digestibility  of  the  fodder  may  be  impaired.  If  intended  for  the  silo 
and  the  weather  permits,  it  should  be  left  to  wilt  for  two  or  three  days 
after  cutting.  Sweeter  silage  results,  as  a rule,  by  this  method  than 
by  at  once  drawing  in  and  filling  the  silo.” — e.  w.  a. 

Digestibility  of  food  under  varying  conditions,  H.  Weiske 
(Landw.  Jahrb.,  21, pp.  790-807). — The  experiments  here  reported  were 
made  with  a view  to  determining  the  effect,  if  any,  which  the  practice 
of  addin’g  lime  to  feeding  stuffs,  as  silage  and  distillery  slop,  to  correct 
their  acidity,  has  upon  the  thoroughness  of  digestion — whether  the 
calcium  salts  of  organic  acid  thus  formed  and  the  excess  of  lime  added 
diminish  the  digestibility  of  the  food  by  partially  neutralizing  the  acids 
of  the  stomach. 

Two  separate  trials  were  made  with  rabbits,  four  animals  being  used 
in  each  case.  Each  animal  was  kept  by  itself  in  a box  lined  with  tin, 
and  having  a bottom  of  wire  gauze,  below  which  was  a funnel  for  col- 
lecting the  urine.  In  the  first  trial  therabbits  all  received  meadow  hay 
and  a little  beet  diffusion  residue,  andin  tiie  second  trial  dried  oats;  and 
in  each  trial  two  rabbits  received  in  addition  2.5  grams  of  chalk  each 
per  day.  Each  trial  lasted  twenty  days,  the  feces  and  urine  being  col- 
lected the  last  ten  days.  In  the  feces  determinations  were  made  of 
9165- — No.  5 1 
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the  total  nitrogen,  and  that  soluble  in  warm  water  and  in  pepsin  solu. 
tion.  It  was  found  in  the  experiment  with  hay  that,  as  between  the 
lot  with  and  without  lime,  there  was  no  material  difference  between  the 
amount  of  nitrogenous  material  dissolved  from  the  feces  by  warm  water, 
but  pepsin  solution  dissolved  more  by  6.57  and  8.72  percent,  respectively, 
from  the  feces  of  the  lot  receiving  lime;  that  is,  the  indications  were 
that  the  continued  feeding  of  lime  with  a hay  diet  resulted  in  the  pro- 
tein of  the  food  being  less  thoroughly  assimilated  by  animals,  since 
a considerable  excess  of  pepsin- soluble  jiroteids  passed  on  into  the 
feces.  In  the  trial  with  oats,  however,  there  was  no  material  difference 
between  the  amounts  of  nitrogenous  material  dissolved  from  the  feces 
of  the  two  lots  by  either  warm  water  or  pepsin  solution,  which  could 
be  attributed  to  the  effect  of  the  carbonate  of  lime.  The  percentages 
of  food  ingredients  digested  by  the  two  lots  averaged  as  follows : 

Digestibility  of  oats  by  rabbits  and  by  sheep. 


Dry  matter 

Organic  matter 

Crude  ash 

Crude  protein 

Crude  fat 

Crude  cellulose 

Nitrogen-free  extract 


By  rabbits. 

By  sheep, 
Wolff’s 
averages.* 

With 
carbonate 
of  lime. 

Without 
carbonate 
of  lime. 

Difference. 

Per  cent. 
68.  24 
70.  00 
53.  27 
65.  40 
94.  04 
12.  66 
76.  96 

Per  cent. 
63. 33 
64.  34 
29.  20 

66.  75 
93.59 
19.61 

67.  85 

Per  cent. 
+ 4.91 
+ 5.66 
+24.  07 

- 1.35 
+ 0.45 

- 6.95 
+ 9.11 

Per  cent. 

68 

77 

82 

73 

* Landw.  Fiitterungslehre,  p.  239. 


According  to  the  above  averages,  the  lot  receiving  carbonate  of  lime 
digested  the  protein  and  cellulose  less  completely  and  the  other  ingre- 
dients more  completely  than  the  lot  receiving  no  carbonate,  although  the 
differences  in  some  cases  are  only  small. 

The  disagreement  between  the  apparent  effects  of  calcium  carbonate 
in  the  hay  and  in  the  oats  ration,  the  author  suggests,  maybe  due  to  the 
difference  in  character  of  these  feeding  stuffs.  While  hay  is  a wholly 
normal  food  for  Herbivora  and  gives  an  alkaline  ash,  oats  are  not 
adapted  to  exclusive  feeding  of  rabbits,  as  has  been  shown  by  the 
author  on  previous  occasions,*  and  gives  an  ash  with  a strongly  acid 
reaction  on  account  of  the  amount  of  acid  phosphates  it  contains.  He 
suggests  that  a further  addition  of  bases  to  an  exclusive  hay  diet  might 
be  expected  to  prove  disadvantageous  to  the  action  of  the  juices  of  the 
stomach  in  digesting  the  nitrogenous  constituents  of  the  food,  while  this 
would  not  be  expected  in  case  of  the  oat  diet.!  It  has  been  shown  that 
an  alkaline  reaction  is  favorable  to  the  digestion  of  starch,  and  since 
the  nitrogen-free  extract  of  oats  consists  largely  of  starch,  the  addition 
of  calcium  carbonate  might  be  expected  to  neutralize  the  acid  ash 

* Land.  Vers.  Stat.,  39,  p.  241 ; 40,  p.  81. 

tTlie  favorable  effect  of  calcium  carbonate  fed  to  rabbits  on  an  exclusive  oat  diet 
has  been  shown  by  the  author  in  previous  experiments. 
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ingredients  and  so  favor  the  di  gestibility  of  this  class  of  in  gredients.  The 
figures  above  indicate  that  this  was  the  case,  for  the  percentages  of  the 
nitrogen-free  extract  digested  by  the  rabbits  with  and  without  calcium 
carbonate  were  76.96  and  67.85,  respectively.  The  digestibility  of  the 
crude  fiber,  i.  e.,  its  fermentation,  seems  to  have  suffered  from  the  addi- 
tion of  calcium  carbonate,  as  the  amounts  digested  by  the  rabbits  with 
and  without  calcium  carbonate  were  19.61  and  12.66  per  cent,  respec- 
tively. If  the  digestible  nitrogen  in  the  feces,  i.  e.,  that  soluble  in 
pepsin  solution,  be  deducted  from  the  to  fell  nitrogen  of  the  feces,  the 
coefficients  of  digestibility  for  the  protein  (Hx  6.25)  will  be  as  follows: 

Per  cent. 

1  83.17 

2  85.60 

AT  , , ...  ( Rabbit  3.... 81.73 

No  carbonate  of  lime  - - - - j Rabbit  4 84.  97 

These  figures  are  about  18  per  cent  higher  than  those  given  in  the 
table  above,  where  no  account  was  taken  of  the  pepsin- soluble  nitro- 
gen. This  pepsin-soluble  product  is  not  regarded  as  all  metabolic 
nitrogen,  as  it  contained  digestible  albuminoids  besides.  Artificial 
digestion  of  the  same  oats  showed  88.43  per  cent  of  the  protein  to  be 
soluble  in  pepsin  solution  (StutzeFs  method).  The  author  doubts  the 
accuracy  of  these  coefficients  for  protein.  While  the  amount  of  pro- 
teids  dissolved  from  the  feces  by  pepsin  falls  within  the  commonly 
accepted  limit  for  metabolic  nitrogen  (0.3  to  0.5  gram  of  nitrogen  per 
100  grams  of  digested  organic  matter),  it  is  not  all  regarded  as  meta- 
bolic nitrogen,  since  it  is  believed  that  the  pepsin- soluble  product  con- 
tained digestible  albuminoids,  as  Avas  the  case  with  that  from  the  hay- 
fed  rabbits.  Furthermore,  he  does  not  recognize  a constant  relation 
between  digested  organic  matter  and  metabolic  nitrogen  for  all  kinds 
of  animals  and  all  feeding  stuffs  or  rations,  and  refers  to  recent  work 
by  E.  von  Wolff # as  supporting  this  view. 

The  experiments  with  an  exclusive  oat  diet  were  extended  to  sheep, 
one  grown  sheep  which  had  previously  been  fed  on  hay  receiving  1,600 
grams  of  oats  per  day  from  February  20  to  March  2,  and  the  excreta 
being  collected  and  analyzed  the  last  four  days.  The  coefficients  of 
digestibility  found  in  this  trial,  and  for  comparison  those  found  in  the 
trials  with  rabbits  and  those  given  by  Wolff  for  sheep  and  horses,  are 
given  as  follows : 


Coefficient  of  digestibility  for  oats  found  under  different  conditions . 


Kind  of  ani- 
mal. 

Num- 
ber of 
experi- 
ments. 

Kations. 

Organic 

matter. 

Crude 

protein. 

Crude 

fat. 

Crude 

cellu- 

lose. 

Nitro- 
gen- 
tree  ex- 
tract. 

Sheep 

1 

Oats  exclusively 

Per  ct. 
71. 93 
64.  34 

Per  ct. 
64.50 
66. 75 
85.  83 
79.  92 
87.  65 

Per  ct. 
58.  03 
93.  59 

Per  ct. 
17.  22 
19.  61 
-21.04 
29.  88 
53.38 

Per  ct. 
81.  75 
67.  85 
73.  5? 
75.  99 
82. 10 

Rabbits 

2 

do 

Horses 

8 

Oats  and  manse  fodder 

67.  97 
71.28 
79.  40 

71.38 
82.  98 
82.  24 

Sheep 

18 

do. 

Sheep 

2 

300  grams  oats  and  900  grams  hay . . 

Sheep 

2 

600  grams  oats  and  900  grams  hay. . 

76.  48 

85.  96 

83.23 

43. 89 

79.84 

Carbonate  of  lime. 


Rabbit 

Rabbit 


Landw.  Jahrb.,  19,  p.  797. 
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After  calling  attention  to  the  points  of  difference  the  author  concludes 
that  there  can  hardly  be  a doubt  that  the  solid  excreta  may  contain, 
besides  nitrogenous  metabolic  products,  a variable  quantity  of  undi- 
gested albuminoids  soluble  in  artificial- digestion  solutions,  the  amount 
of  these  latter  varying  with  the  manner  of  feeding,  kind  of  animals,  and 
even  with  the  individual . Artificial  digestion  tests,  he  says,  always  give 
the  maximum  percentage  of  digestibility  of  the  protein  and  have  there- 
fore only  a limited  value.  They  can  be  expected  to  coincide  with  the 
results  obtained  on  animals  only  when  the  method  of  feeding  is  rational 
and  the  condition  of  the  animals  wholly  normal.  Where  these  condi- 
tions do  not  prevail  artificial  digestion  gives  too  high  results.  While 
recognizing  the  value  of  artificial  digestion  trials  for  certain  purposes, 
he  believes  that  they  can  never  fully  replace  feeding  experiments  with 
animals.— E.  w.  A. 

Feeding  steers,  J.  W.  Robertson  (Canada  Experimental  Farms 
Report  for  1891,  pp.  67-70). — Six  2-year-old  Shorthorn  steers,  averaging 
about  1,135  pounds  each  in  live  weight,  were  divided  into  three  nearly 
equal  lots  and  fed  from  December  29  to  May  18,  to  compare  different 
coarse  fodders.  All  received  the  same  grain  ration,  but  lot  1 received 
hay  and  turnips  ad  libitum.  The  hay  was  valued  at  $8,  the  turnips  at 
$4,  and  the  silage  at  $1.40  per  ton.  Lot  1 (hay  and  turnips)  gained 
367  pounds,  at  a cost  of  19.23  cents  per  day  for  food  5 lot  2 (silage) 
gained  433  pounds,  at  a cost  of  11.9  cents  per  day;  and  lot  3 (bay,  tur- 
nips, and  silage)  gained  310  pounds,  at  a cost  of  15.58  cents  per  day. 
The  results,  both  as  far  as  total  gain  and  cost  of  food  were  concerned, 
were  in  favor  of  the  silage.  One  steer  of  lot  3 did  not  thrive  a part  of 
the  time;  the  other  steer  made  a gain  about  equal  to  that  of  lot  1. 
“ During  the  last  month  of  the  testing  period  steers  Ros.  3 and  4,  on 
corn  silage  and  meal,  gained  in  weight  much  faster  than  the  others,  and 
when  the  experiment  was  finished  they  were  in  more  attractive  condi- 
tion for  handling  and  selling.” — e.  w.  A. 

Feeding  mangel-wurzels  vs.  sugar  beets  for  a short  period,  J. 
W.  Robertson  (Canada  Experimental  Farms  Report  for  1891,  pp.  79, 
80). — An  experiment  with  twenty- three  milch  cows,  lasting  about  three 
weeks,  indicated  no  appreciable  difference  in  the  quality  of  the  milk  due 
to  the  substitution  of  sugar  beets  for  mangel-wurzels.  The  butter 
made  on  the  sugar  beet  ration  was  judged  to  be  of  firmer  body  and  finer 
flavor  than  that  made  on  the  mangel-wurzel  ration. — e.  w.  a. 

Feeding  milch  cows,  J.  W.  Robertson  (Canada  Experimental 
Farms  Report  for  1891,  pp.  72-79). — A11  experiment  was  made  to  deter- 
mine the  effects  of  substituting  corn  silage  for  hay  and  roots,  and  vice 
versa.  Eighteen  cows  were  divided  into  six  lots  and  fed  for  three 
periods  of  four  weeks  each.  The  lots  all  received  the  same  grain  ration, 
but  the  coarse  food  was  changed  in  the  different  periods  and  for  the 
several  lots  in  accordance  with  the  purpose  of  the  trial.  Tin*  analyses 
of  the  milk  are  not  given,  so  the  conclusions  reached  apply  only  to  the 
yield  of  milk. 
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The  teaching  of  the  experiments  points  to  the  economy  of— 

(1)  Providing  for  milch  cows  a ration  of  succulent  quality. 

(2)  Feeding  as  large  a quantity  of  the  feed  as  the  animals  will  eat  up  clean. 

(3)  Making  the  ration  of  such  a gross  and  bulky  composition  that  not  more  than 
from  6 to  8 pounds  of  meal — the  concentrated  and  expensive  part  of  the  feed — will  be 
consumed  by  the  ordinary  cow  per  day. 

Corn  silage  of  such  a quality  as  came  from  our  silos  was  not  in  itself  a complete  or 
suitable  feed  for  milch  cows.  During  the  period  when  it  was  fed  alone  the  hair 
of  the  cows  seemed  dry,  there  was  an  absence  of  thrifty  appearance,  and  the  yield  of 
milk  fell  off  in  the  first  period  of  four  weeks  by  22.6  per  cent.  There  was  an  average 
gain  of  6.5  per  cent  in  the  yield  of  milk  during  the  first  period  of  four  weeks  from 
the  cows  in  each  of  the  other  five  lots.  E.  W.  A. 

Experiments  in  fattening  pigs,  J.  W.  Eobertson  ( Canada  Experi- 
mental Farms  Report  for  1891,  pp.  83-87). 

Steamed  vs.  rate  food. — To  compare  tlie  gain  in  weight  of  pigs  on 
steamed  food  fed  hot  and  the  same  food  nnsteamed  fed  cold,  two  lots  of 
four  pigs  each  were  fed  from  December  9 to  May  18.  At  the  beginning  of 
the  trial  the  pigs  averaged  about  75  pounds  each  in  weight.  The  food 
consisted  of  a mixture  of  ground  peas,  barley,  and  rye,  and  the  pigs  all 
had  access  to  salt  and  ashes.  During  the  whole  trial  the  lot  fed  on 
steamed  food  gained  702.5  pounds  and  the  lot  on  raw  food  564  pounds; 
but  the  first  lot  ate  the  most,  so  that  the  amount  of  food  consumed  per 
pound  of  gain  is  about  equal  in  the  two  cases — 4.16  pounds  and  4.25 
pounds,  respectively. 

Sugar  beets  and  pea  silage  for  pigs. — Two  lots  of  eight  pigs,  averag- 
ing about  60  pounds  in  weight,  received  a mixture  of  ground  peas, 
barley,  and  rye,  with  sugar  beets  and  pea  silage,  respectively,  from 
December  29  to  May  18.  To  half  of  each  lot  the  grain  was  fed  steamed 
and  to  the  other  half  raw.  The  pea  silage  was  made  from  peas  har- 
vested when  the  pods  were  full  but  the  peas  still  soft.  The  vines  were 
green  and  succulent.  The  silage  kept  well,  but  the  pigs  refused  to  eat 
much  of  it.  The  results  show  no  striking  differences  between  the  gains 
on  the  pea  silage  and  on  the  sugar  beet  rations,  or  between  the  amounts 
of  cooked  and  raw  food  consumed  per  pound  of  gain. 

u On  the  average  there  is  a gradual  increase  in  the  quantity  of  food 
consumed  for  every  pound  of  gain  in  live  weight  of  swine  after  the 
second  month  of  their  feeding  period  and  after  the  average  live  weight 
exceeds  100  pounds.  It  is  economical  to  market  swine  for  slaughtering 
when  they  weigh  from  180  to  200  pounds  alive.” — e.  w.  a. 

Report  of  poultry  manager,  A.  G.  Gilbert  (Canada  Experimental 
Farms  Report  for  189  fpp.  221-234). — This  report  contains  an  account  of 
the  treatment  of  the  poultry  on  trial,  the  number  of  eggs  laid  by  dif- 
ferent breeds,  incubation  trial,  treatment  of  chickens,  preservation  of 
eggs,  weight  of  eggs,  etc.  Feeding  trials  at  the  farm  have  led  to  the 
following  conclusions : 

(1)  No  bens  should  be  kept  over  two  years,  because  after  that  age  they  molt  so 
late  that  the  prospective  profit  is  eaten  up  before  they  begin  to  lay. 
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(2)  No  soft-shelled  eggs  were  laid  by  the  pullets,  showing  that  they  are  not  as 
likely  to  do  so  as  the  old  stock,  and  that  the  daily  mixing  of  coarse  sand,  fine  gravel, 
and  sifted  oyster  shells  in  small  quantities  has  a preventive  tendency. 

(3)  No  eggs  nor  feathers  having  been  eaten  to  date  of  writing,  the  regular  supply 
of  ground  meat,  mixed  in  soft  feed,  is  to  be  recommended. 

(4)  A small  quantity  of  salt  was  mixed  daily  in  the  hot  morning  ration,  but  as  it 
created  looseness  among  the  Brahmas,  Cochins,  and  several  Plymouth  Rock  hens,  its 
use  was  given  up. 

(5)  The  feeding  of  vegetables,  viz,  carrots,  mangel-wurzels,  turnips,  etc.,  in  gen- 
erous quantity,  had  the  effect  of  keeping  the  hens  in  excellent  condition,  and  is  neces- 
sary for  the  production  of  eggs. 

(6)  Scattering  the  grain  food  among  the  straw  and  chaff  always  on  the  floors  of 

pens  kept  the  fowls  (particularly  the  young  ones)  active.  This  grain  food  should 
not  beTed  in  too  great  quantities.  E.  W.  A. 

Investigations  on  the  variation  in  composition  of  milk  from 
fractional  milkings,  H.  Kaull  ( Ber . landw.  Inst.,  Halle , Heft  8 , pp. 
1-20). — Although  it  has  been  shown  repeatedly  that  the  milk  drawn  first 
in  milking  is  very  poor  in  fat  as  compared  with  that  drawn  last,  the 
author  claims  that  no  satisfactory  explanation  of  the  cause  of  this  has 
ever  been  made.  Various  theories  have  been  suggested,  prominent 
among  which  are  those  of  Fleischmann,  Hofmann,  Schmidt-Miihlheim, 
and  Mendes  de  Leon. 

Briefly  considered,  the  Fleischmann  theory  assumes  a mechanical 
adhesion  of  the  larger  fat  globules  to  the  walls  of  the  milk  ducts,  which 
during  milking  are  washed  down  into  the  milk  cistern  by  the  newly 
secreted  milk.  This  theory  supposes  a continual  secretion  of  new  milk 
during  milking,  which  Hofmann  and  Schmidt-Miihlheim  are  both  in- 
clined to  regard  with  doubt,  although  they  both  agree  with  Fleisch- 
mann in  attributing  the  cause  of  the  increased  richness  of  the  last  milk 
to  some  peculiarity  in  the  behavior  of  the  fat  globules  rather  than  to  an 
increased  activity  of  the  mammary  glands.  Schmidt-Miihlheim  sug- 
gests that  a thorough  washing  out  of  the  fat  globules  from  the  fine 
milk  ducts  is  impossible  during  milking,  but  after  milking  these  fatty 
residues  from  the  last  milking  swim  down  into  the  milk  cistern  with 
the  newly  secreted  milk,  there  *to  undergo  a sort  of  creaming  process, 
as  a result  of  which  the  milk  first  drawn  out  is  very  poor  in  fat. 
The  theory  suggested  by  Mendes  de  Leon,  on  the  contrary,  assumes 
that  during  and  at  the  close  of  milking  the  secretion  of  fat  globules 
is  relatively  more  extensive  than  at  first.  His  theory  rests  upon  the 
basis  that  the  milk  fat  instead  of  being  formed  in  the  mammary 
glands  by  fatty  degeneration,  is  largely  derived  from  the  fat  in 
the  food;  that  the  blood,  and  probably  the  white  corpuscles,  are  the 
medium  through  which  this  transmission  of  fat  takes  place;  and  that 
the  act  of  milking  stimulates  the  veins  leading  to  the  glands  to  activ- 
ity, resulting  in  an  increased  accumulation  of  white  corpuscles  in  the 
glands  and  thus  of  fat,  without  affecting  the  composition  of  the  milk 
serum.  He  admits,  however,  that  a mechanical  adhesion  of  the  fat  to 
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the  fine  milk  ducts  may  be  an  additional  cause  for  the  richness  of  the 
last  milk. 

After  a hasty  review  of  the  literature  of  the  subject,  the  author 
reports  the  results  of  an  experiment  by  himself,  in  which  the  milk  of 
one  gland  of  a Holland  cow  was  milked  in  three  fractions  at  each  milk- 
ing, the  first  fraction  consisting  of  the  first  100  to  150  c.  c.  drawn,  the 
third  of  an  equal  quantity  drawn  last,  and  the  second  or  middle  of  all 
the  remaining  milk.  The  cow  was  milked  at  5 a.m.,  and  then  through  the 
day  at  intervals  of  six,  four,  and  two  hours,  each  time  in  the  manner 
described  above.  Besides  these,  milk  was  drawn  at  short  intervals — 
fifty,  sixty-five,  and  thirty-five  minutes- — to  ascertain  the  composition  of 
the  freshly  secreted  milk.  The  samples  were  analyzed  with  the  follow- 
ing results : 

Composition  of  milk  from  fractional  milkings. 


Time  since  last  milking,  and  fractions. 

Total 

solids. 

Fat. 

Total 

albumi- 

noids. 

Sugar. 

Ash. 

Twelve  hours : 

First  fraction  

Per  cent. 
9.  78 

Per  cent. 
0.  79 

Per  cent. 

3.11 

Per  cent. 
5. 15 

Per  cent. 
0. 73 

Second  fraction 

11.28 

2.  68 

2. 94 

4.  94 

0. 72 

Third  fraction 

17.15 

9.  01 

2.  75 

4.72 

0.67 

Fifty  minutes - 

16. 14 

7. 91 

2.  71 

4.  86 

0.  67 

Sixty -five  minutes : 

First  fraction 

11.  63 

2. 53 

3.  21 

5. 11 

0. 78 
0. 78 
0. 72 

Second  fraction 

11.  76 

3.  08 

3.  01 

4.  89 

Third  fraction 

13.  56 

5.07 

2. 94 

4.  83 

Thirty-five  minutes 

12.  51 

4.  23 

2. 78 

4.  76 

0.  74 

Two  hours : 

First  fraction 

11.21 

1.98 

3. 19 

5. 26 

0.  78 

Second  fraction 

11.55 

2.  52 

3.  07 

5. 19 

0.  77 

Third  fraction 

13.  61 

5.  27 

2.  74 

4.  81 

0.  79 

Fifty  minutes 

12.  59 

4.  04 

2.  84 

4.  92 

0.  79 

Four  hours : 

First  fraction 

10. 14 

1.  75 

2.  77 

4. 84 

0.  78 

Second  fraction 

12.  27 

3.  57 

3.  05* 

4. 89 

0.  76 

Third  fraction 

14.  29 

6.02 

2.  78 

4.73 

0.  76 

Six  hours : 

First  fraction 

9. 11 

0.  55 

„ 2.70 

5.09 

0.  77 

Second  fraction 

10.  99 

2.  52 

2.  74 

4.  99 

0.  74 

Third  fraction 

14. 14 

5. 13 

3. 28* 

4. 95 

0.  78 

* Regarded  as  doubtful. 


From  the  figures  in  the  above  table  a calculation  was  made  of  the 
relative  amounts  of  the  several  milk  ingredients  in  100  grams  of  fat- 
free  milk.  The  indications  which  these  figures  furnished  were  that  the 
several  fractions  of  any  singl  e milking  had  all  been  secreted  under  like 
secretive  conditions,  and  further  that  frequent  milking  had  caused  no 
change  in  the  relative  proportion  of  the  separate  milk  constituents; 
in  other  words,  the  fat  alone  had  been  affected.  These  results  were 
verified  in  a second  experiment. 

Regarding  the  effect  of  the  act  of  milking  in  exciting  the  glands  to 
secretion,  the  indications  from  the  first  experiment  were  that  within  cer- 
tain limits  (about  an  hour)  frequent  milking  favored  the  secretion,  as 
the  amount  of  milk  secreted  per  minute  was  5.29  grams  with  an  inter- 
val of  twelve  hours,  and  6.83  grams  with  an  interval  of  six  hours,  and 
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continued  to  increase  until  it  readied  10.15  grams,  when  the  interval  was 
only  sixty-five  minutes.  But  a more  potent  factor  than  time  is  believed 
to  be  the  quantity  of  milk  in  the  udder,  for  this  last  seemed  to  regulate 
the  activity  of  the  glands ; and  it  is  suggested  that  the  increased  yield 
by  frequent  milking  may  be  due  rather  to  the  relative  emptiness  or  full- 
ness of  the  udder  than  to  any  stimulating  effect  of  milking. 

Further  experiments  were  then  made  to  study  more  closely  the  effect 
which  the  quantity  of  milk  in  the  udder  might  have  upon  the  activity 
of  the  mammary  glands.  A Holland  cow  was  milked  as  dry  as  possi- 
ble after  a night’s  intermission  of  twelve  hours.  During  an  hour  and 
a half  immediately  following  this  milking  the  left  gland  was  emptied 
four  times  at  intervals  of  fourteen  to  eighteen  minutes  between  milk- 
ings, while  the  right  gland  was  not  emptied  until  the  expiration  of  the 
hour  and  a half.  The  total  milk  yield  of  the  left  gland  in  the  four  milk- 
ings was  1.03  pounds,  and  of  the  right  gland  at  the  single  milking  1.83 
pounds.  Bepetition  gave  the  same  result.  Too  frequent  milking  was 
disadvantageous  to  the  milk  secretion.  The  amounts  of  milk  secreted 
by  the  two  glands,  when  both  were  milked  in  the  same  manner,  were 
found  to  be  practically  alike.  This  result,  i.  e.,  the  disadvantage  of  too 
frequent  emptying  of  the  glands,  is  contrary  to  the  theory  that  the  for- 
mation of  milk  takes  place  under  the  stimulus  of  the  act  of  milking. 

Just  how  the  relative  amount  of  milk  in  the  udder  affects  the  process 
of  milk  secretion  the  author  admits  that  his  experiments  do  not  make 
clear.  The  principal  results  of  his  experiments  are  summarized  as 
follows : 

(1)  The  secretion  of  any  single  ingredient,  as  fat,  is  not  affected  by 
the  act  of  milking,  and  a u milking  stimulus,”  in  the  sense  in  which 
Mendes  de  Leon  uses  the  term,  does  not  exist. 

(2)  No  considerable  formation  of  milk  takes  place  during  milking. 

(3)  Too  frequent  milking  and  allowing  the  milk  to  remain  in  the 
glands  too  long  both  tend  to  diminish  the  secretive  activity  of  the 
glands. 

(4)  Frequent  milking,  within  certain  limits,  may  result  In  an  in- 
creased production  of  milk,  not  through  the  act  of  milking  itself,  but 
through  the  emptying  of  the  glands. 

The  process  of  milking  in  itself  is  without  effect  on  milk  production, 
but  within  certain  limits  frequent  emptying  of  the  glands  favors  in- 
creased milk  production. — E.  w.  A. 

Experimental  dairy  work,  J.W.  Robertson  [Canada  Experimental 
Farms  Report  for  1891,  pp.  88-104). — Deep  setting  of  milk  at  different  tem- 
peratures (p.  89). — During  six  days  mixed  herd  milk  was  set  at  78°,  88°, 
and  98°  F.,  in  deep  cans  submerged  in  ice  water  at  49°  in  each  case,  and 
skimmed  after  twelve  hours.  The  average  percentage  of  the  fat  in  the 
skim  milk  was  0.71  when  set  at  78°,  0.64  at  88°,  and  0.62  at  98°.  The 
percentages  of  the  total  fat  in  the  milk  lost  in  the  skim  milk  were  17.6, 
15.63,  and  15.4,  respectively. 
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Immediate  vs.  delayed  setting  of  milk  (pp.  89,  90). — From  July  27  to 
August  2 mixed  herd  milk  from  each  milking  was  divided  into  two 
parts,  one  part  being  set  at  once  and  the  other  left  in  the  pail  in  the 
dairy  room  for  an  hour  before  setting.  All  the  settings  were  in  deep 
cans  submerged  in  ice  water  and  the  skimming  was  done  after  twenty- 
one  or  twenty-two  hours.  The  total  loss  of  fat  was  11.48  per  cent 
greater  with  delayed  setting  than  with  immediate  setting. 

Duration  of  setting  (pp.  90,  91). — From  August  12  to  18  comparative 
trials  were  made  of  setting  mixed  herd  milk  in  deep  cans  in  ice  water 
for  eleven  and  for  twenty-two  hours.  The  average  percentages  of  fat  in 
the  skim  milk  for  the  mornings’  and  evenings’  milk  were  as  follows : Set- 
ting eleven  hours  0.98  and  0.97,  setting  twenty-two  hours  0.55  and  0.65, 
respectively.  The  total  loss  of  fat  with  the  skim  milk  by  setting  eleven 
hours  was  9.9  per  cent  greater  from  the  mornings’  milk  and  6.22  per  cent 
from  the  evenings’  milk  than  by  setting  for  twenty -two  hours. 

Effect  of  adding  water  to  milk  in  deep  setting  (p.  91). — For  six  days, 
September  24  to  October  1,  the  mixed  herd  milk  from  each  milking  was 
divided  into  three  equal  parts,  one  part  diluted  one  fourth  with  water  at 
160°  F.,  another  part  diluted  one  fourth  with  water  at  60°,  and  the  third 
part  set  Avithout  dilution.  The  samples  were  all  set  in  cans  submerged 
in  ice  water.  The  average  results  showed  practically  no  difference  in 
the  loss  of  butter  fat  by  the  three  methods  of  treatment. 

C reaming  milk  from  cows  in  different  stages  of  lactation  by  deep  setting 
(pp.  91-94). — Four  experiments  were  made  in  November  in  creaming 
the  milk  of  cows  Avliicli  had  been  giving  milk  eight  to  eleven  months, 
five  to  seven  months,  and  one  to  three  months.  The  groups  of  cows  in 
different  stages  of  lactation  included  Shorthorns,  Jerseys,  Holsteins, 
Devons,  Ayrshires,  and  a Polled  Angus,  and  the  number  of  cows  of 
each  breed  was  not  the  same  for  all  the  groups.  The  milk  was  set  for 
twenty -two  hours  in  deep  cans,  in  water  ranging  in  temperature  from 
38°  to  47°  F.  In  one  experiment  the  milk  was  heated  to  98°  F.  before 
setting  and  in  another  the  setting  was  delayed  for  half  an  hour.  The 
average  loss  of  fat  in  the  skim  milk  was  as  follows : 


Losses  of  fat  in  creaming  milk. 


No.  of 
experi- 
ment. 

Treatment  of  milk. 

Group  I, 
cows  8 to 
11  months 
in  milk.' 

Group  II, 
cows  5 to 
7 months 
in  milk. 

Group  III, 
cows  1 to 
3 months 
in  milk. 

1 

Milk  set  in  water  at  47°  F 

Per  cent. 
27. 34 

Per  cent. 
35. 00 

Per  cent. 
22. 42 

2 

Milk  set  in  ice  water 

28.  58 

21.61 

13.  87 

3 

Milk  reheated  to  98°  and  set  in  ice  water 

B4.  29 

24.  40 

12.  04 

4 

Milk  of  groups  I and  II  diluted  10  per  cent  with,  water, 
and  of  group  III  delayed  half  an  hour,  then  reheated 
to  98°  F 

34. 25 

28.  38 

15. 41 

Average  of  four  experiments 

31. 11 

27. 35 

15.  93 

The  average  results  of  these  four,  experiments  show  that  the  total 
loss  of  fat  in  the  skim  milk  amounted  to  31.11  per  cent  with  cows  from 
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eight  to  eleven  months  in  milk,  27.35  per  cent  with  cows  five  to  seven 
months  in  milk,  and  15.93  per  cent  with  cows  from  one  to  three  months 
in  milk. 

Deep  setting  vs.  shallow  pan  setting  (pp.  94-9G). — During  the  month  of 
December  s number  of  trials  were  made  in  which  the  milk  of  cows 
which  had  been  giving  milk  from  five  to  twelve  months  was  set  in  deep 
cans  in  water  at  45°,  and  in  shallow  pans  to  a depth  of  2J  inches.  In 
these  trials  the  loss  of  fat  was  40.27  per  cent  greater  with  deep  setting  at 
45°  than  with  setting  in  shallow  pans.  The  use  of  ice  in  deep  setting 
is  believed  to  be  necessary  to  obtain  efficient  creaming. 

Setting  in  different-sized  cans  (p.  96). — This  is  a comparison  between 
setting  milk  in  a milk  can  15  inches  in  diameter  and  in  the  ordinary 
shotgun  can  8J  inches  in  diameter.  In  each  case  the  milk  stood  about 
19  inches  deep  in  the  cans  and  was  set  in  ice  water  for  twenty-two 
hours.  The  percentages  of  fat  in  the  skim  milk  were  0.71  and  0.73  re- 
spectively (morning  and  evening)  with  the  large  can,  and  0.45  and  0.47 
respectively  with  the  shotgun  can,  making  the  total  loss  of  fat  smaller 
with  the  shotgun  can. 

Churning  cream  from  cows  in  different  stages  of  lactation  (pp.  96-100). — 
Three  series  of  experiments  were  made  to  compare  the  results  of  churn- 
ing cream  raised  by  deep  setting,  from  the  milk  of  cows  in  different 
stages  of  lactation.  In  all  cases  the  cream  was  raised  in  deep  cans  set  in 
ice  water  for  twenty-two  hours.  The  cream  was  soured  with  a fermen- 
tation starter  and  ripened  to  as  nearly  the  same  degree  of  acidity  as 
possible.  The  details  of  the  trials  are  presented  in  the  following  table: 


Eesults  of  churning  cream  from  cows  in  different  stages  of  lactation. 


Group  I,  cows  8 to  1 1 
months  in  milk. 

Group  II,  cows  5 to  7 
months  in  milk. 

Group  III,  cows  1 to  3 
months  in  milk. 

First 

trial. 

Second 

trial. 

Third 

trial. 

First 

trial. 

Second 

trial. 

Third 

trial. 

First 

trial. 

Second 

trial. 

Third 

trial. 

Churning  temperature  (de- 
grees F.) 

64 

64 

70 

64 

64 

64 

62 

62 

62 

Minutes  churned  

150 

180 

49 

100 

100 

85 

40 

50 

49 

Revolutions  of  churn  per 

minute 

Percentage  of  fat  left  in 

65 

60 

65 

65 

65 

65 

66 

66 

66 

buttermilk 

0.20 

0.  45 

0.35 

0.  30 

0. 35 

0. 15 

0.  20 

0.  30 

0.20 

The  author  concludes  that  in  order  to  obtain  the  butter  with  from 
three  quarters  of  an  hour  to  an  hour’s  churning,  the  cream  from  cows 
five  to  seven  months  in  milk  should  be  churned  at  a temperature  be- 
tween 66°  and  70°  F. ; that  the  loss  of  fat  in  the  buttermilk  was  practi- 
cally the  same  for  the  three  groups ; and  that  the  butter  from  cows 
more  than  five  months  advanced  in  milk  u showed  a decided  absence  of 
rosy  and  delicate  flavor.” 

Churning  sweet  vs.  sour  cream  (pp.  100,  101). — Two  separate  trials 
were  made,  one  August  29  and  the  other  September  10,  in  each  of 
which  120  pounds  of  cream  was  thoroughly  mixed  and  divided  into 
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two  equal  parts,  one  part  being  ripened  by  tlie  addition  of  afermenation 
starter  and  the  other  kept  sweet  by  keeping  at  40°  F.  Portions  of  the 
sweet  and  sour  cream  and  equal  mixtures  of  the  two  were  churned 
separately  at  a temperature  between  59°  and  62°.  The  sweet  cream 
required  to  be  churned  longer  and  gave  a smaller  yield  of  butter  than 
the  sour  cream.  The  fat  left  in  the  buttermilk  was  smallest  with  the 
sour  cream  and  largest  with  the  sweet  cream.  With  the  mixed  cream 
the  amount  was  about  half  way  between. 

Heating  milk  to  150°  F.  (pp.  101, 102). — To  observe  the  effect  of  scald- 
ing milk  upon  the  quantity,  odor,  and  flavor  of  butter,  two  trials  were 
made,  in  each  of  which  about  350  pounds  of  mixed  milk  was  divided 
into  two  lots,  one  being  heated  to  150°  F.  and  the  other  set  at  once 
without  heating.  Both  lots  were  set  in  each  case  in  deep  cans  in  ice 
water  for  twenty-two  hours.  The  cream  from  each  was  ripened  and 
churned  in  similar  manner.  About  4J  pounds  more  of  the  scalded 
milk  was  required  to  make  1 pound  of  butter,  and  the  loss  of  fat  in  the 
skim  milk  and  the  buttermilk  was  14.4  more  than  in  the  case  of  milk 
set  at  96°  F.  u In  both  trials  the  butter  from  the  milk  which  was  not 
heated  to  150°  was  decidedly  better  in  flavor  and  odor  than  that  from 
the  other  lots.” 

Heating  cream  to  150°  F.  (pp.  102-104). — In  two  trials  made  in  heat- 
ing cream  to  150°  F.  before  ripening,  to  observe  the  effect  upon  the 
odor  and  flavor  of  butter  from  cows  fed  on  turnips,  the  results  were 
favorable  to  the  heating  of  the  cream.  When  the  cream  was  not 
heated  the  butter  had  a u distinct  odor  and  flavor  of  turnips,”  but 
when  the  cream  was  heated  to  150°  the  butter  “had  no  flavor  or  odor 
of  turnips  and  was  decidedly  better  in  every  respect.”  Samples  of  the 
butter  were  kept  in  glass  jars  for  four  and  one  half  months  and 
reexamined  with  the  same  result.  Nearly  1 pound  more  of  milk  was 
required  per  pound  of  butter  when  the  cream  was  not  heated  than 
when  it  was  heated  to  150°.  The  percentage  of  fat  lost  in  the  butter- 
milk was  practically  the  same  by  both  methods  of  treatment. — e.  w.  a. 
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mosphere),  T.  Schlosing,  jr .—Compt.  rend.,  115  (1892),  No.  21,  pp.  881-883. 

Artificial  hybridization  (Hybridation  artificielle) , de  Castillon. — Bev.  Hort.,  64, 
No.  23,  pp.  541,  542. 

The  coloring  matter  of  pollen  (Sur  la  matibre  colorante  du  pollen),  G.  Bertrand 
and  G.  Poirault. — Compt.  rend.,  115  (1892),  No.  20,  pp.  828-830. 

Investigations  on  the  production  of  perfume  in  flowers  (Becherches  sur  le  mode 
de  production  du  parfum  dans  les  fleurs),  E.  Mesnard. — Compt.  rend.,  115  (1892),  No. 
21,  pp.  892-895. 

On  a new  species  of  bacteria  in  the  soil,  Spirillum  luteum  (Sur  une  espece  nou- 
velle  de  Bacterie  chromogene  le  Spirillum  luteum),  H.  Jumelle. — Compt.  rend.,  115 
(1892),  No.  20,  pp.  843-846. 

Vital  and  chemical  fermentations  (Fermentations  vitales  et  fermentations  chimi- 
ques),  M.  Arthus  and  A.  Huber. — Compt.  rend.,  115  (1892),  No.  20,  pp.  839-841. 

Influence  of  humidity  on  the  growth  of  plants  (Influence  de  Vhumidite  sur  la 
vegetation),  E.  Gain. — Compt.  rend.,  115  (1892),  No.  21,  pp.  890-892. 

Meteorological  observations  at  Riga  and  Dunamiinde  in  1891  (Meteorologische 
Beobachtungen  in  Biga  und  Dunamiinde  fiir  1891),  A.  Werner. — Korrespondenzbl.  Na- 
turforsch. Ver.  Biga,  35  (1892). 

Soil  temperatures  at  Friedrichshof  near  Riga  (Erdtemperaturen  in  Friedrichshof 
beiBiga),  F.  Buhse. — Korrespondenzbl.  Naturforsch.  Ver.  Biga,  35  (1892). 

Penetration  of  the  frost  in  differently  treated  soils  in  1891-92  (Das  Eindring- 
en  des  Frostes  in  der  Erdboden  und  die  Diclce  des  Eises  auf  der  Duna  im  Winter  1891-92), 
R.  Bernhardt. — Korrespondenzbl.  Naturforsch.  Ver.  Biga,  35  (1892),  p.  28. 

The  chemical  analysis  of  soils  and  its  interpretation  ( L’ analyse  chimiaue  du  sol 
et  son  interpretation),  L.  Motquin. — Bui.  Min.  Agric . Belgique,  8,  No.  5,  pp.  188-199. 
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The  composition  of  the  soils  of  Crau  and  of  the  waters  and  soils  of  Durance 

(. Reclierches  sur  la  composition  cles  terres  de  la  Crau  et  des  eaux  et  Unions  de  la  Durance), 
G.  Gastine. — Bui.  Min.  Agric.  France , 11,  No.  5,pp.  389-418. 

Influence  of  the  diffusion  of  fertilizers  in  the  soil  on  their  utilization  ( Influ- 
ence de  la  repartition  des  engrais  dans  le  sol  sur  leur  utilisation),  T.  Sciilosing. — Compt. 
rend.,  115  {1892),  No.  20,  pp.  768-771. 

Analysis  of  fish  guano,  poudrette,  bone  meal,  etc.  (Zur  Analyse  von  Fischguano, 
poudrette,  Enochenmehl  und  dcrgleichen  Substanzen ),  M.  Weibull. — Chem.  Ztg.,  1892, 
No.  90,  pp.  1689,  1690. 

Results  of  recent  experiments  on  the  manuring  of  plants  with  nitrogen  {Er- 

gebnisse  der  neusten  Untersuchungen  iiber  die  Erndhrung  der  Pflanze  mit  Stickstoff),  R. 
Otto. — Deut.  landw.  Presse,  1892,  No.  91,  pp.  932,  933;  No.  92,  pp.  942,  943. 

Field  experiments  with  fertilizers  and  crops  in  Campine,  1890-’91  ( Experi- 
ences culturales  enireprises  dans  la  region  de  la  Campine  pendant  Vannee  1890-91),  C. 
Schreiber. — Bui.  Mi  t.  Agric.  Belgique,  8,  No.  5,  pp.  117-144. 

Field  experiments  on  the  value  of  American  red  clover  {Ein  Anbauversuche 
den  Kultunvert  des  ameriJcanischen  Botklee  betreffend),  F.  Nobbe. — Sachs,  landw. 
Zeitscli.,  1892,  pp.  457-459. 

Inquiry  regarding  the  starch  content  of  different  varieties  of  potatoes  ( En- 

quete  sur  la  richesse  enfecule  des  diverses  varietes  de  pommes  de  terre),  A.  Petermann. — • 
Bui.  Min.  Agric.  Belgique,  8,  No.  5,  pp.  145-176. 

Further  contributions  to  the  knowledge  of  the  tobacco  plant  (Weitere  Bei- 
trdge  zur  Eenntniss  der  Tabakpflanze),  J.  Behrens. — Landw.  Vers.  Stat.,  41,  Heft  3,  pp. 
191-206. 

The  pathogenic  influence  of  ensiled  beet  pulp  {Etude  sur  le  pouvoir  pathogene 
des  pulpes  ensilees  de  betteraves),  Arloing. — Compt.  rend.,  115  {1892),  No.  20,  pp. 
776-780. 

The  chemistry  of  the  development  of  the  fruit  of  Pyrus  salicifolia  {Zur  cliem- 
ischen  Eenntniss  der  Fruchtentwickelungvon  Pyrus  salicifolia),  M.  E.  Johanson. — Eor- 
respondenzbl.  Naturforscli.  Ver.  Riga,  35  {1892),  pp.  1-8. 

The  manuring  of  grapevines  {Diingung  des  Weinstocks),  C.  Lierke. — Sachs, 
landw.  Zeitsch.,  1892,  pp.  513-518. 

On  the  carbohydrates  of  leguminous  seeds  {Zur  Eenntniss  der  in  den  Legumi- 
nosen-samen  enthaltenes  Eohlenhydrate),  E.  Schulze. — Landw.  Vers.  Stat.,  41,  Heft  3, 
pp.  207-229. 

The  insects  injurious  to  apples  {Les  insectes  nuisibles  aux  pommiers),  Brocciii. — 
Bui.  Min.  Agric.  France,  11,  No.  5,  pp.  377-389,  plate  1. 

Nutritive  value  of  press  cake  from  hops  {Le  marc  de  houblon),  G.  de  Marneffe. — 
Bui.  Min.  Agric.  Belgique,  8,  No.  5,  pp.  177-119. 

Determination  of  the  value  of  rape  cake  according  to  its  mustard  oil  content 
(Ein  Beitrag  zur  Beurteilung  der  Bapskuchen  nach  ihrem  Senfolgehalt) , A.  Schlicht. — 
Landiv.  Vers.  Stat.,  41,  Heft  3,  pp.  175-190.  * 

A food  preparation  from  peanuts  {Ueber  Erdnussgriitze,  ein  neues  fett-  und  stick- 
stoffreiches  Nahrmittel) , H.  Noerdlinger. — Zeitsch.  angew.  Chem.,  1892,  Heft  22,  pp, 
689,  690. 

On  dried  distillery  refuse  {Ueber  getrocknete  Scldempe),  G.  Uhlitzsch.—  Sachs, 
landw.  Zeitscli.,  1892,  pp.  435,  436. 

Effect  of  an  increase  or  decrease  in  the  amount  of  food  consumed  and  of  the 
calcium  phosphate,  sodium  phosphate,  or  sodium  citrate  added  to  the  food,  on 
the  digestion  and  assimilation  of  the  food  ingredients  ( Ueber  den  Einfluss  des 
vermehrten  oder  verminderten  Futlerkonsums,  sowie  der  dem  Futter  beigegebenen  Salze  auf 
die  Verdauung  und  Resorption  der  Nahrungsstojfe),  II.  Weiske. — Landw.  Vers.  Stat., 
41,  Heft  3,  pp.  145-164. 

Investigation  on  the  method  of  elimination  of  carbonic  acid  from  animals 

{Rechercbes  sur  le  mode  d’ elimination  de  Voxyde  de  carbone),  L.  de  Saint-Martin, — 
Compt.  rend.,  115  {1892),  No.  20.  pp.  835-839. 
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Influence  on  tuberculous  infection  of  the  transfusion  of  the  blood  of  dogs 
inoculated  to  prevent  tuberculosis  ( Influence  sur  Vinfeetion  tuberculeuse  de  la  trans- 
fusion du  sang  des  alliens  vaccines  contra  la  tuberculosa),  J Hericourt  and  C.  Richet. — 
Compt.  rend.,  115  ( 1892),  No.  20,  pp.  842,  843. 

The  estimation  of  total  solids  in  milk,  H.  D.  Richmond. — Analyst,  Dec.,  1892, 
pp.  225-227. 

On  the  Babcock  method  of  milk  analysis,  F.  T.  Shutt. — Analyst,  Dec.,  1892 , 
pp.  227-229. 

The  action  of  some  enzymes  on  milk  sugar,  H.  D.  Richmond. — Analyst,  Dec., 

1892,  pp.  222-225. 

Effect  of  oil  cakes  on  the  quality  of  butter  ( TJeber  die  Einwirkung  der  Oelkncben 
auf  die  Qualitat  der  Butter). — Nordische  Meierei  Ztg.;  abs.  in  Balt.  Wocliensch.  Landw., 
1892,  No.  45,  pp.  637 , 638. 


EXPERIMENT  STATION  NOTES. 


Colorado  College. — The  college  has  sustained  a serious  loss  in  the  death  of  C.  M. 
Brose,  who  for  the  past  eight  years  has  been  connected  with  the  botanical  and  horti- 
cultural department. 

Illinois  College. — A special  course  in  agriculture  will  be  given  for  the  term  be- 
ginning January  2 and  ending  March  22,  1893,  to  which  students  will  he  admitted 
without  entrance  examination  or  j>ayment  of  fees.  Courses  of  lectures  will  he  given 
as  follows:  (1)  Farm  management ; soils;  crops,  by  Prof.  Morrow  and  F.  D.  Gardner. 
(2)  Stock-breeding,  feeding,  and  management ; dairy  husbandry,  by  Prof.  Morrow  and 
F.  D.  Gardner.  (3)  Diseases  of  animals — causes,  symptoms,  and  treatment,  by  Prof. 
McIntosh.  (4)  Vegetable  physiology —life,  nutrition,  growth,  and  products  of  plants^ 
by  Prof.  Burrill.  (5)  Elementary  chemistry,  by  Prof.  Palmer.  (6)  Chemistry  of  soils 
and  plants  by  Prof.  Parr.  (7)  Geology  of  soils,  their  origin  and  distribution,  by  Prof. 
Rolfe.  (8)  Insects  injurious  to  crops,  by  Profs.  Forbes  and  Sommers.  (9)  Diseases 
of  crops — rusts,  smuts,  mildews,  and  blights,  by  G.  P.  Clinton.  (10)  Crop  improve- 
ments— crossing,  selecting,  breeding  varieties,  by  G.  W.  McCluer.  (11)  Milk — compo- 
sition, testing;  creamery  and  dairy  experiments,  by  E.  H.  Farrington.  (12)  Special 
lectures  on  agricultural  books  and  papers,  agricultural  organizations,  and  agricultural 
experiment  stations. 

Many  of  the  lectures  will  be  illustrated  with  experiments  or  with  stereopticon  pic- 
tures. The  experiments  in  feeding  and  dairying  in  progress  at  the  station  will  illus- 
trate some  of  the  courses,  and  the  work  of  the  station  m other  lines  will  be  explained. 
A weekly  cliuic  for  treatment  of  diseased  animals  will  be  held. 

Maryland  Station. — The  position  of  machinist  has  been  abolished  and  E.  H. 
Brinkley,  who  held  that  position,  has  been  appointed  assistant  agriculturist. 

Nebraska  University. — A course  of  forty  six  lectures  for  farmers  will  be  given  at 
the  university  during  eleven  days,  beginning  February  20,  1893.  The  lectures  will 
set  forth  in  a condensed  and  popular  form  the  latest  results  of  investigations  and 
experiments  in  the  lines  of  which  they  treat. 

Wyoming  Station. — A.  Nelson  has  returned  to  the  station  after  a year’s  absence 
and  resumed  his  work  as  botanist.  During  the  summer  the  acting  botanist,  B.  C. 
Buffum,  made  a collection  of  grasses  in  different  parts  of  the  State  for  the  station 
herbarium  and  for  exhibition  at  the  World’s  Columbian  Exposition. 

Mockern  Station. — Dr.  O.  Kellner,  of  Japan,  has  been  called  to  succeed  Prof. 
Gustav  Kilim,  deceased,  as  director  of  the  experiment  station  at  Mockern,  Germany. 

The  Experiment  Stations  of  the  World. — In  a recent  issue  of  Die  landwirt- 
sehaftlichen  Versuchs-Stationen,  Dr.  Nobbe  enumerates  317  agricultural  experiment 
stations,  distributed  as  follows : 

German  Empire  67  (Prussia  35,  Bavaria  10,  Saxony  6,  Wurtemberg  2,  Baden 
2,  Anhalt  2,  Hamburg  2,  and  Brunswick,  Hess,  Mecklenburg,  Weimar,  Meiningen, 
Oldenburg,  Bremen,  and  Alsace  1 each),  United  States  of  America  54,  France  53, 
Austria-Hungary  35,  Sweden  24,  Italy  17,  Russia  14,  Belgium  9,  Switzerland 
9,  Denmark  8,  Great  Britain  8,  Norway  4,  Holland  4,  Java  (Dutch)  3,  Portu- 
gal 3,  Roumania  2,  Spain  1,  Brazil  1,  Japan  1. 

Soil  evaporation. — The  following  is  a brief  account  of  experiments  relative  to 
the  rate  of  evaporation  of  moisture  from  soil  under  different  conditions,  conducted 
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at  tlie  U.  S.  Experimental  Grass  and  Forage  Station  at  Garden  City,  Kansas,  by  J.  A. 
Sewall : “1  liad  the  tinner  make  six  stout  galvanized  iron  boxes,  each  1 foot  square 
and  1 foot  deep,  capacity  1 cubic  foot.  I filled  each  of  these  June  7,  1892,  with 
dirt  taken  from  a trench  1 foot  wide,  1 foot  deep,  and  6 feet  long.  To  make  the 
quantity  of  dirt  exactly  equal  I brought  each  box  to  the  same  weight,  100  pounds, 
so  I had  approximately  1 cubic  foot  of  earth  and  exactly  100  pounds.  I then  set  the 
boxes  back  into  the  trench,  bringing  the  surface  of  each  box  level  with  the  level  of 
the  ground.  I took  them  out  on  August  1 and  weighed  each  again.  In  the  mean 
time  we  had  had  5.9  inches  of  rain.  The  boxes  with  their  contents  now  weighed  (the 
average)  107  pounds.  The  variation  did  not  exceed  £ of  a pound.  I did  this 
to  obtain  a constant  or  to  see  if  there  would  be  a Variation  in  the  rate  of  evap- 
oration under  similar  or  constant  conditions.  I then  returned  the  boxes  to  the 
trench  as  before,  and  covered  three  of  them  with  1 pound  of  oat  straw  of  a pound 
to  each  square  foot),  the  other  three  being  without  covering.  September  15,  1892,  I 
took  them  out  and  weighed  them.  The  weights  of  each  group  of  three  varied  a 
little,  but  the  average  of  the  covered  boxes  was  9 pounds  greater  than  the  average 
of  the  naked  or  exposed  boxes.  This  is  equal  to  a rainfall  of  If  inches,  or  189  tons  of 
water  to  the  acre. 

“My  next  experiment  will  be  to  cover  the  surface  (about  an  inch)  with  fine  dirt 
(dust).” 

Experiments  on  the  conservation  of  farm  manures. — The  German  Agri- 
cultural Society  has  appropriated  $10,000  for  practical  experiments  on  the  treat- 
ment of  barnyard  manure.  These  experiments  are  to  extend  over  several  years,  and 
it  is  hoped  that  they  will  settle  the  question  of  the  best  means  of  preserving  barn- 
yard manure.  The  following  questions  are  to  be  especially  considered:  (1)  What 
chemical  means  are  best  fitted  for  preventing  loss  of  valuable  qualities,  and  (2)  what 
is  the  nature  and  extent  of  the  losses  which  barnyard  manure  may  suffer  by  lying- 
in  the  field  without  proper  treatment  and  how  are  these  losses  best  prevented? 
Four  years  is  allowed  for  completing  the  experiments.  According  to  the  plan  pre. 
scribed,  separate  portions  of  the  manure  taken  from  the  stables  each  day  are  to  be 
treated  with  kainit,  superphosphate-gypsum,  precipitated  phosphate-gypsum,  and 
potash  with  phosphate-gypsum,  respectively,  and  other  portions  to  receive  no 
admixture.  Field  experiments  are  to  be  made  on  different  kinds  of  soil  with  the  dif- 
ferently treated  manures  to  study  their  immediate  and  after  effects  upon  crops.  The 
phosphate  preparations  will  be  especially  manufactured  for  these  experiments  so  as 
to  secure  uniformity  in  composition,  and  they,  together  with  the  other  agricultural 
chemicals,  will  be  furnished  by  the  Society  free  of  cost.  Other  experiments  are  to 
be  made  on  the  preservation  of  liquid  manure  according  to  the  method  proposed  by 
Dr.  J.  H.  Vogel  (Mitt.  deut.  landw.  Ges.,  1892,  pp.  96,  97).  The  number  of  cooper- 
ators is  limited  to  sixteen,  and  the  Society  reserves  the  right  of  making  the  selection 
of  these.  At  the  close  of  the  experiments  the  cooperators  will  be  paid  $375,  $300,  or 
$225,  according  to  the  merits  of  their  respective  experiments. 

Molasses  as  food  for  animals. — Prof.  Maercker  in  a recent  lecture  speaks  in 
high  terms  of  the  feeding  of  molasses  mixed  with  sugar  beet  diffusion  residue.  The 
molasses  resulting  from  beet  sugar  manufacture  at  present  commands  a very  low 
price.  It  is  sold  largely  to  establishments  which  work  it  over  for  its  sugar,  potash, 
etc.  Prof.  Maercker  has  tested  its  value  as  a food  for  animals  when  mixed  with 
sugar  beet  residue  with  very  favorable  results.  It  had  no  ill  effect  on  the  animals 
and  the  easily  digestible  carbohydrates  it  contains  proved  of  value.  He  states  that 
fattening  sheep  may  be  given  8 pounds  of  molasses  per  1,000  pounds  of  live  weight, 
oxen  from  3 to  4 pounds,  and  milch  cows  about  2£  pounds  without  the  slightest 
danger,  but  that  care  should  be  exercised  in  feeding  it  to  cows  with  calf.  The  mo- 
lasses is  to  be  fed  mixed  with  dried  diffusion  residues  in  every  case. 

France. — Pasteur  celebrates  his  seventieth  birthday  December  27.  The  French 
Academy  of  Science  has  planned  a testimonial  in  his  honor. 


LIST  OF  PUBLICATIONS  OF  THE  UNITED  STATES  DEPARTIENT-OF  AGRICULTURE. 

NOVEMBER,  1892. 


Preliminary  Report  of  the  Secretary  of  Agriculture  for  1892. 

Division  of  Statistics  : 

Report  on  Yield  of  Crops  per  Acre  and  on  Product  Compared  with  Last  Year,  No- 
vember, 1892. 

Division  of  Botany  : 

Bulletin  No.  13,  part  i,  October  20, 1892 — Grasses  of  the  Pacific  Slope,  Including 
Alaska  and  the  Adjacent  Islands. 

Division  of  Vegetable  Pathology: 

Journal  of  Mycology,  vol.  vii,  No.  2. 

Bulletin  No.  3. — Report  on  the  Experiments  made  in  1891  in  the  Treatment  of 
Plant  Diseases. 

Division  of  Entomology  : 

Insect  Life,  vol.  v,  No.  2,  November,  1892. 

Office  of  Experiment  Stations  : 

Experiment  Station  Record,  vol.  iv,  No.  2,  September,  1892. 

Weather  Bureau  : 

Monthly  Weather  Review,  September,  1892. 

LIST  OF  STATION  PUBLICATIONS  RECEIVED  BY  THE  OFFICE  OF  EXPERIMENT  STATIONS. 

NOVEMBER,  1892. 


Stores  School  Agricultural  Experiment  Station: 

Bulletin  No.  9,  November,  1892. — Soiling  and  Soiling  Crops;  Feeding  Experi- 
ments with  Soiling  Crops. 

Georgia  Experiment  Station: 

Bulletin  No.  18,  October,  1892. — Cheese  and  Butter-Making. 

Agricultural  Experiment  Station  of  Indiana: 

Bulletin  No.  42,  November,  1892. — The  Potato — Relation  of  Number  of  Eyes  on 
the  Seed  Tuber  to  the  Product. 

Kansas  Agricultural  Experiment  Station: 

Bulletin  No.  34,  September,  1892. — Experiments  in  Feeding  Steers. 

Massachusetts  State  Agricultural  Experiment  Station: 

Bulletin  No.  44,  October,  1892. — Meteorological  Summary  for  August  and  Sep- 
tember; Feeding  Experiments  with  Steers. 

Hatch  Experiment  Station  of  the  Massachusetts  Agricultural  College: 
Meteorological  Bulletin  No.  46,  October,  1892. 
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Agricultural  Experiment  Station  of  the  University  of  Minnesota: 
Bulletin  No.  22,  August,  1892. — Comparison  of  Different  Foods  for  Pigs. 

Bulletin  No.  23,  September,  1892. — Milling  and  Baking  Tests;  Cooperative  Tests 
with  Selected  Seed  Wheat ; The  Frit  Fly — Preliminary  Report  upon  an  Insect 
Injurious  to  Wheat. 

Agricultural  Experiment  Station  of  Nebraska: 

Bulletin  Nos.  22  and  23,  October  1,  1892. — Corn  Fodder  Disease  in  Cattle  and 
Other  Farm  Animals,  with  Especial  Relation  to  Contagious  Pleuro-Pneumonia 
in  American  Beeves  in  England. 

New  Jersey  Agricultural  Experiment  Stations: 

Bulletin  No.  89,  October  10,  1892. — Analyses  and  Valuation  of  Complete  Ferti- 
lizers and  Ground  Bone. 

Cornell  University  Agricultural  Experiment  Station: 

Bulletin  No.  44,  October,  1892.— The  Pear  Tree  Psylla. 

North  Carolina  Agricultural  Experiment  Station: 

Bulletin  No.  82&,  February  27,  189*2. — Fertilizer  Analyses. 

Bulletin  No.  83 b,  March  12,  1892. — Fertilizer  Analyses. 

Bulletin  No.  83c,  March  26,  1892. — Fertilizer  Analyses. 

Bulletin  No.  83e,  April  16,  1892. — Fertilizer  Analyses. 

Bulletin  No.  8 6b,  June  15,  1892. — Fertilizer  Analyses. 

Bulletin  No.  87,  September  15,  1892. — List  of  Publications  of  the  Station  from 
March,  1877,  to  September,  1892. 

Bulletin  No.  87 a,  August  20,  1892. — Meteorological  Summary  for  North  Carolina, 
July,  1892;  Proceedings  of  the  First  Meeting  of  the  American  Association  of 
State  Weather  Services. 
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Oregon  Experiment  Station: 

Bulletin  No.  20,  September,  1892. — Experiments  in  Pig-Feeding. 

Bulletin  No.  21,  October,  1892.— The  Soils  of  Oregon. 

Rhode  Island  State  Agricultural  Experiment  Station: 

Bulletin  No.  19,  September,  1892. — Fertilizers. 

Texas  Agricultural  Experiment  Station: 

Bulletin  No.  22,  September,  1892. — Alfalfa  Root  Rot. 

Vermont  State  Agricultural  Experiment  Station: 

Fifth  Annual  Report,  1891. 

Wyoming  Agricultural  Experiment  Station: 

Bulletin  No.  8,  October,  1892. — Irrigation  and  Duty  of  Water. 
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The  judgment  of  intelligent  students  of  the  work  of  our  stations  in 
field  experiments  is  well  expressed  by  Prof.  Whitney  in  a recent  pub- 
lication as  follows:  “ There  has  been  no  satisfactory  interpretation  as 

yet  of  much  of  the  work  which  has  been  done  on  the  chemical  compo- 
sition of  soils  and  plants,  and  the  results  of  plat  experiments  have 
in  most  cases  been  very  conflicting  and  uncertain.”  These  words  sug- 
gest at  the  same  time  an  important  reason  why  field  experiments  seem 
so  barren  of  useful  results.  It  is  because  the  chemist  is  the  only  sci- 
entist who  has  been  called  upon  to  aid  in  planning  these  experiments 
and  examining  their  results.  We  have,  it  is  true,  advanced  a step  or 
two  beyond  the  notions  of  the  days  of  Liebig,  when  it  was  supposed 
that  the  chemical  analysis  of  a soil  was  all  that  was  needed  to  deter- 
mine the  crops  to  be  grown  and  the  fertilizers  to  be  applied,  but  the 
evil  traditions  of  that  earlier  time  still  have  a potent  influence.  In 
most  of  the  field  experiments  with  fertilizers  conducted  by  our  sta- 
tions the  scientific  data  recorded  are  chemical  analyses  of  the  ferti- 
lizers, chemical  analyses  of  the  soil  (even  this  is  often  omitted),  and 
chemical  analyses  of  the  crop.  After  Mr.  Warington  had  visited  a 
number  of  our  stations  he  expressed  great  surprise  that  so  few  of 
them  were  making  systematic  observations  on  the  soils  on  which  they 
were  conducting  field  experiments.  If  one’s  reading  w'ere  confined 
to  accounts  of  field  experiments  by  American  investigators  he  would 
hardly  be  aware  of  the  existence  of  such  sciences  as  vegetable  physi- 
ology, physics,  aud  meteorology.  Is  it  not  strange  that  since  chemical 
studies  have  thrown  so  much  light  on  the  problems  of  plant  production 
it  does  not  seem  worth  while  to  give  at  least  as  much  attention  to  the 
questions  which  lie  in  the  realm  of  these  other  sciences,  especially 
when  we  find  that  the  ever-increasing  mass  of  chemical  data  is  largely 
unintelligible  when  considered  alone  ? While  we  keep  the  chemist  as 
busy  as  ever  with  his  agricultural  work,  shall  we  not  give  the  physicist 
and  the  vegetable  physiologist  opportunity  to  apply  their  scientific 
knowledge  to  the  soil  and  the  plant?  But  it  is  not  desirable  that  each 
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of  these  scientists  should  go  off  by  himself  and  do  all  his  work  in  the 
seclusion  of  his  own  laboratory.  We  waut  each  to  be  aware  of  the  ex- 
istence of  all  the  others  and  to  submit  his  methods  and  results  to  their 
inspection  and  criticism.  The  specialist  can  make  no  greater  mistake 
than  to  suppose  that  none  but  specialists  in  the  same  line  can  give  him 
any  helpful  suggestions  regarding  his  work.  More  than  this,  the  dif- 
ferent branches  of  science  should  be  represented  in  the  u council  of  war” 
when  the  plan  of  attack  on  any  secret  of  nature  is  to  be  made.  Scientists 
in  various  lines  should  take  notes  on  the  engagement  as  it  proceeds, 
and  after  the  contest  is  over  the  causes  of  the  victory  or  defeat  should 
be  considered  by  the  same  council. 

Prof.  Johnson  has  observed  that  u next  to  temperature  the  water 
supply  is  the  most  influential  factor  in  the  product  of  a crop.”  What 
then  shall  we  say  of  a field  experiment  with  fertilizers  in  which  no  ac- 
count is  taken  of  the  temperature  of  air  or  soil,  rainfall,  drainage, 
evaporation,  circulation  of  soil  water,  or  the  water  requirements  of  the 
crop?  The  physical  conditions  of  the  soil  and  the  fertilizers  would 
seem  to  be  fully  as  important  as  their  chemical  constituents.  Certainly 
the  indiscriminate  application  of  fertilizers  to  a soil  whose  physical  as 
well  as  chemical  characteristics  are  not  well  understood,  is,  to  say  the 
least,  unscientific,  and  must  lead  to  disappointment  if  anything  more 
than  mere  indications  of  the  requirements  of  a soil  or  plant  are  expected* 
There  is  a certain  usefulness  in  the  empirical  application  of  various 
fertilizers  in  a systematic  way  upon  a particular  piece  of  land  year  after 
year.  No  doubt  the  individual  farmer  would  do  well  to  copy  the  station 
plats,  at  least  to  a limited  extent,  on  his  own  farm,  but  it  is  becoming 
more  and  more  clear  that  results  of  general  value  can  not  be  obtained 
from  plat  experiments  as  ordinarily  carried  on.  Because  the  chemist 
has  not  been  able  to  remove  all  the  difficulties  in  the  way  of  field  ex- 
periments it  will  not  do  to  reject  scientific  advice;  rather  call  in  the 
whole  faculty  and  insist  on  their  working  in  harmony  until  the  end  is 
secured.  There  are  investigators  in  agricultural  science  who  realize 
the  importance  of  this  concert  of  sciences.  The  work  of  such  men  as 
Lawes,  Gilbert,  and  Warington  in  England;  Deherain,  Bertlielot, 
Schlbsing,  and  Miintz  in  France;  and  Hellriegel,  Wagner,  and  Wollny 
in  Germany  is  convincing  evidence  of  the  good  results  which  may  flow 
from  the  combination  of  chemical  and  physical  inquiries  on  agricul- 
tural problems.  In  our  own  country,  too,  the  student  of  the  works  of 
Johnson  and  Storer  ought  to  be  impressed  with  the  necessity  of  such  a 
union  of  scientific  effort.  The  citation  of  a few  recent  publications  may 
serve  to  show  that  there  is  an  increasing  interest  among  us  in  widening 
the  range  of  our  studies  on  the  complex  questions  involved  in  plant 
production.  Prof.  Whitney  has  recently  published  suggestive  articles 
on  the  physical  properties  of  soils  and  their  relation  to  moisture  and 
crop  production  (Weather  Bureau  Bui.  No.  4,  E.  S.  B.,  vol.  iv,  p.  371). 
Prof.  E.  W.  Hilgard,  of  the  University  of  California,  has  presented 
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another  phase  of  the  question  in  a bulletin  on  the  relation  of  soil  to  cli- 
mate (Weather  Bureau  Bui.  No.  3,  E.  S.  B.,  vol.  rv,  p*.  276).  The  reports 
of  Prof.  F.  H.  King  on  investigations  on  the  movement  of  soil  waters  as 
affected  by  fertilizers  and  tillage  have  brought  out  interesting  facts 
(Annual  Beports  of  the  Wisconsin  Station  for  1889,  1890,  and  1891,  E. 
S.  B.,  vol.  ii,  pp.  432  and  442,  and  iv,  p.  121 5 Weather  Bureau  Bui. 
No.  5). 

While  in  many  cases  it  may  not  be  practicable  or  advisable  to  mate- 
rially change  the  plan  of  field  experiments  already  undertaken  at  the 
stations,  it  is  certainly  worth  while  to  consider  whether  more  intelligi- 
ble and  valuable  results  would  not  be  obtained  by  supplementing  the 
data  now  being  collected  with  exact  and  regular  observations  on  rain 
fall  and  drainage  and  on  the  physical  conditions  of  the  soils  experi- 
mented with.  In  pursuing  such  a plan  it  might  be  necessary  to  reduce 
the  number  of  plats  in  use  at  any  one  time,  but  of  course  it  is  the  useful- 
ness and  not  the  extent  of  an  experiment  which  determines  its  value. 


The  members  of  the  Association  of  American  Agricultural  Colleges 
and  Experiment  Stations  who  visited  the  Sugar  Experiment  Station  at 
New  Orleans  received  a good  object  lesson  on  the  control  of  soil  mois- 
ture in  field  experiments.  Several  acres  of  level  field  are  there  under- 
laid with  a system  of  pipes,  which  carry  off*  the  superfluous  water  after 
rains  and  through  which  water  from  the  Mississippi  Biver  is  conducted 
to  irrigate  the  experimental  plats  in  dry  weather. 

The  rate  and  amount  of  drainage  can  be  determined,  as  well  as  the 
amount  of  water  supplied  by  irrigation.  Data  are  collected  which  show 
the  conditions  of  soil  moisture  promoting  the  most  advantageous  growth 
of  certain  crops  on  such  a soil,  and  these  conditions  can  be  largely  con- 
trolled by  the  experimenter.  Thus  one  of  the  most  important  factors 
in  plant  production  can  be  calculated  with  reasonable  accuracy  in  field 
work  and  one  of  the  greatest  difficulties  in  the  way  of  the  success  of 
plat  experiments  is  removed.  It  is  no  argument  against  the  use  of 
such  a system  in  experiment  station  work  to  say  that  it  could  not  be 
used  in  practical  farming.  It  is  the  duty  of  the  stations  to  use  the 
best  methods  for  discovering  general  truths  regarding  the  growth  of 
crops.  To  do  this  the  several  factors  entering  into  plant  production 
must  be  determined  and  the  part  which  each  plays  in  the  growth  of 
the  plant  must  be  ascertained.  Only  by  eliminating  some  of  these 
factors  is  there  any  reasonable  hope  of  getting  a satisfactory  answer  to 
definite  problems.  The  elimination  should  not  be  made  simply  by  re- 
fusing to  take  these  factors  into  account  in  experimental  inquiries. 
This  has  been  the  too  common  practice  in  field  experiments  and  has  in 
many  cases  vitiated  their  results.  But  any  method  by  which  the  value 
of  any  factor  of  plant  growth  can  be  determined  beforehand  or  by  which 
the  conditions  under  which  it  contributes  to  the  growth  of  the  plant  can 
be  definitely  controlled  should  be  welcomed  and  adopted. 


SUGGESTED  EXPERIMENTS  IN  BREEDING.* 


W.  H.  Brewer. 

Practical  breeding  has  become  a greatly  specialized  art,  and  the 
natural  laws  involved  are  a very  fit  subject  for  experimental  study  at 
the  stations.  Although  the  general  rules  seem  to  be  fairly  well  under- 
stood, nevertheless  some  of  the  fundamental  laws  of  breeding  are  not 
yet  established  and  will  not  be  until  proved  by  experiments  made  for 
this  special  end  by  trained  biologists  working  according  to  scientific 
methods.  For  example,  it  is  almost  universally  believed  by  practical 
breeders  that  u acquired  characters”  are  sometimes,  or  at  least  to 
some  degree,  transmitted  by  heredity,  and  they  practice  accordingly. 
This  belief  has  been  so  widely  shared  by  scientists  that  until  lately  it 
has  been  a sort  of  scientific  dogma.  Within  a few  years,  however, 
this  dogma  has  been  questioned  by  a large  number  of  very  eminent 
biologists,  many  of  whom  deny  it  in  toto  and  claim  that  from  the  very 
nature  and  basis  of  heredity  such  transmission  can  not  take  place 
under  any  circumstances.  Between  the  two  extremes  there  is  a con- 
siderable following  which  allows  the  possibility  of  the  heredity  of 
u acquired  characters,”  but  denies  that  it  has  any  practical  value  in 
the  evolution  of  species  in  nature,  and  consequently  plays  no  part  in 
the  improvement  of  breeds  by  art.  This  uncertainty  is  so  far-reaching 
in  its  applications  and  so  important  in  its  economic  results  that  I sug- 
gest a few  series  of  experiments  to  be  made  at  agricultural  experiment 
stations.  The  costly  character  of  the  best  stock  used  in  practical 
breeding  and  the  cost  of  the  means  and  appliances  for  breeding  in  its 
most  advanced  practice,  place  this  out  of  reach  of  the  stations.  The 
experiments  I suggest  may  be  carried  out  with  some  small  and  inex- 
pensive species  of  domestic  animals.  The  experiments  had  better  be 
made  with  mammals  than  with  poultry,  and  the  laws  involved  can  be 
as  well  established  by  experiments  on  rabbits,  guinea  pigs,  or  even 
rats  and  mice  as  with  the  most  expensive  trotters  or  Shorthorns. 

The  eminent  Prof.  August  Weismann  and  his  followers  claim  that 
none  of  the  changes  produced  on  an  animal  after  its  birth  are  ever 
transmitted  by  heredity  to  its  offspring,  even  in  the  slightest  degree ; 
that  the  changes  in  the  parent  due  to  nutrition,  those  which  follow 
from  increased  or  diminished  function,  the  effects  of  mutilation,  injury, 

* Prepared  for  tlie  convention  of  tlie  Association  of  American  Agricultural  Col- 
leges and  Experiment  Stations  at  New  Orleans,  November,  1892. 
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or  disease,  in  short  of  “any  of  the  external  influences  which  act  upon 
the  body,”  never  are  and  never  can  be,  by  any  possibility,  transmitted $ 
that  the  fundamental  causes  of  heredity  absolutely  forbid  it. 

I have  yet  to  find  the  successful  breeder  who  accepts  this  as  an 
established  law  of  nature  5 nor  is  it  accepted  by  all  biologists.  I think 
therefore  that  experiment  stations,  established  for  the  investigation  of 
natural  laws  of  economic  importance,  should  undertake  experiments 
to  find  out  what  is  the  law  involved  in  such  cases.  I would  suggest 
that  the  experiments  be  carried  along  in  at  least  two  parallel  lines,  one 
to  determine  the  effect  of  nutrition , the  other  of  f unction. 

If  rabbits  (for  example)  are  chosen  for  experiment,  I would  recom- 
mend that  the  beginning  be  made  with  a sufficiently  large  number  of 
animals  so  that  the  breeding  need  not  be  very  close,  and  that  the 
original  stock  consist  of  several  breeds  (half  a dozen  or  more),  their 
blood  to  be  variously  mixed  by  crossing  as  the  experiments  go  on,  in 
order  that  the  mongrel  produce  may  have  a greater  tendency  to  vary 
under  the  conditions  imposed  than  if  but  one  original  breed  was  used 
whose  characters  were  well  fixed  and  more  liable  to  breed  true  to  the 
parent  type.  Let  two  sets  from  the  same  stock  be  bred  separately  and 
the  experiments  be  carried  on  along  two  parallel  lines 5 let  one  set  be 
well  fed  during  growth  that  the  mature  animals  may  be  of  good  and 
full  size,  and  let  the  other  be  stunted  during  growth  by  underfeeding. 
Continue  this  for  a considerable  number  of  successive  generations,  ten 
or  fifteen  at  least,  the  one  series  being  continually  well  fed,  the  other 
continually  underfed,  and  carefully  record  the  results  during  the  prog- 
ress. Also  keep  a record  of  the  number  of  each  sex  produced,  that 
one  phase  of  the  mooted  question  of  the  causes  of  sex  may  be  investi- 
gated at  the  same  time. 

Inasmuch  as  the  whole  increase  of  the  flock  could  not  be  kept,  in 
reducing  the  numbers  from  time  to  time  great  care  should  be  used  that 
selection  as  to  size  be  not  practiced;  average  animals  should  be  selected 
by  weighing  or  in  some  other  satisfactory  way. 

The  outcome  of  such  a series  of  experiments  would  be  of  vast  im. 
portance  ultimately  in  determining  the  natural  laws  which  underlie  the 
best  treatment  for  growing  animals  intended  for  breeding. 

For  determining  the  influence  of  the  exercise  or  disuse  of  function, 
another  series  is  requisite.  Function  may  be  impaired  by  disuse,  by 
injury  or  mutilation,  by  disease,  or  by  other  causes.  The  most  conven- 
ient and  for  various  reasons  the  best  way  would  be  to  impair  function 
by  mutilation.  Suppose  we  use  rabbits  (as  in  the  previously  suggested 
experiments),  beginning  with  a considerable  number  of  breeds  and 
crossing  them  until  we  have  a mongrel  stock  of  the  different  breeds 
variously  intermingled.  Let  us  from  the  beginning  amputate  some 
one  limb,  soon  after  birth,  of  each  animal,  always  amputating  the  cor- 
responding limb,  e.  g.,  the  left  fore  leg  or  the  right  hind  leg — not  the 
left  of  one  animal  and  the  right  of  another,  but  always  the  correspond- 
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mg  limb.  Pursue  this  for  at  least  ten  or  fifteen  successive  generations 
and  record  the  results.  Some  other  injury  might  be  more  convenient, 
as  the  extirpation  of  an  eye,  inasmuch  as  there  are  several  recorded 
cases  of  alleged  transmissions  of  injury  to  the  eye.  If  mutilation  be 
objected  to,  then  resort  to  the  more  troublesome  process  of  preventing 
use.  Tie  up  or  in  some  other  way  prevent  the  use  of  one  limb  or  the 
use  of  one  eye  from  birth  on,  and  note  the  effect,  if  any,  on  successive 
generations.  While  such  interference  with  function  is  not  precisely 
the  reverse  of  exercise  and  training  (as  shown  in  the  development  of 
speed  in  trotters  and  milk  in  cows),  yet  the  laws  involved  are  the  same, 
and  would  be  of  great  scientific  interest  as  well  as  of  practical  impor- 
tance.  It  seems  to  me  that  experiments  on  the  removal  of  some  organ 
of  little  use  to  the  animal  in  domestication,  such  as  cutting  off  the  tail 
or  an  ear,  would  not  fulfill  the  best  condition  for  experiment.  There  is 
too  little  function  involved.  A number  of  other  lines  of  experiment 
readily  suggest  themselves,  but  I have  long  had  this  matter  in  mind, 
and  on  the  whole  the  directions  I have  indicated  seem  the  most  prac- 
ticable, fair,  and  promising  of  results.  And  there  can  be  no  complete 
science  of  breeding  until  the  fundamental  laws  are  established. 

While  on  this  subject  I wish  to  suggest  a line  of  observations  to  be 
recorded  at  those  stations  where  cows  are  bred  and  where  milk  is 
tested.  There  is  much  assertion,  but  I know  of  no  extensive  recorded 
observations,  as  to  the  effect  produced  by  the  milking  of  the  dam  on 
the  milking  capacity  of  the  offspring.  Let  a record  be  kept  of  the 
successive  calves  of  each  cow  to  see  if  on  the  average  the  earlier  calves 
are  as  good  milkers  as  the  later  ones;  or  if  there  is  any  difference, 
wherein  does  it  lie.  Observations  on  the  offspring  of  any  one  cow  are 
of  little  value;  recorded  observations  on  many  would  be  of  much  value 
in  establishing  a rule. 
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CHEMISTRY. 

E.  W.  Allen,  Editor. 

Laboratory  notes,  J.  L.  Hills  ( Vermont  Sta.  Report  for  1891,  pp.  55- 
58). — Sampling  butter  for  analysis  (pp.  55,  56). — To  ascertain  whether 
butter  as  worked  for  the  market  is  sufficiently  mixed  to  admit  of  a single 
sample  representing  it,  tests  were  made  in  which  triplicate  and  quad- 
ruplicate samples  of  butter  from  different  lots  were  analyzed.  These 
tests  showed  that  the  butters  tested  were  u of  very  uneven  composition, 
and  that  several  samples  from  the  same  butter,  all  carefully  taken,  may 
vary  among  themselves  in  per  cent  of  fat  more  than  two  butters  from 
different  sources.” 

The  Adams  method  for  fat  determination  (p.  56). — A comparison  was 
made  between  the  Adams  method,  using  fat-free  paper  and  ordinary 
hlter  paper  corrected  for  its  fat  content,  and  the  Beimling  centrifugal 
method.  “In  twenty-nine  out  of  thirty  two  comparisons  the  unex- 
tracted paper  with  constant  subtracted  gave  higher  results,  the  average 
being  +0.08  x>er  cent.  It  also  gave  higher  results  on  the  same  samples 
than  the  Beimling  centrifugal  method  by  +0.073.  The  latter  averaged 
0.015  higher  than  the  S.  & S.  fat-free  paper.” 

It  has  been  stated  that  u after  milk  has  been  put  on  paper  the  paper 
yields  wp  more  of  its  substance  to  absolute  ether  than  it  did  at  first.” 
Investigations  at  the  station  have  shown  that  “ the  addition  of  a few 
grains  of  sodium  carbonate  to  the  milk  prevents  it  from  having  this 
action  on  the  paper  and  allows  a constant  to  be  obtained  and  used.” 

Method  of  malting  neutral  ammonium  citrate  and  triammonium  cit- 
rate by  direct  weight  (p.  57). — A method  is  described  for  preparing  the 
neutral  ammonium  citrate  used  to  dissolve  reverted  phosphoric  acid. 
u The  method,  though  less  satisfactory  [than  Huston's  method],  was 
worked  out  at  this  station  prior  to  the  publication  of  his  work.”  The 
method  consists  in  first  making  triammonium  citrate  by  mixing  citric 
acid  and  ammonia  of  known  strength  in  their  equivalent  proportions, 
and  then  adding  citric  acid  until  the  point  of  neutrality  is  reached. 

Results  of  the  use  of  triammonium  and  strictly  neutral  ammonium 
citrates  in  fertilizer  analysis  (pp.  57,  58). — A comparison  of  these  two 
reagents  in  the  case  of  fourteen  different  fertilizers  showed  that  on  an 
average  the  triammonium  citrate  dissolved  0.23  per  cent  less  than  the 
neutral  ammonium  citrate,  the  difference  in  one  case  amounting  to  1.23 

461 


462 


EXPERIMENT  STATION  RECORD. 


per  cent.  The  only  case  in  which  the  triammonium  citrate  dissolved 
more  was  with  fertilizers  containing  Bedonda  phosphate. 

UA  series  of  analyses  using  strictly  neutral  and  slightly  alkaline 
citrates  (2  c.  c.  of  20  per  cent  ammonia  to  100  c.  c.  citrate)  on  Bedonda 
phosphate  (46.03  per  cent,  total  phosphoric  acid),  averaged  28.21  jmrcent 
reverted  phosphoric  acid  using  neutral  and  41.72  per  cent  reverted 
phosphoric  acid  using  the  alkaline  citrate.’7 

Use  of  hydrochloric  acid  in  drying  silage  samples  (p.  58). — It  is  sug- 
gested to  sprinkle  the  acid  over  samples  of  silage  before  drying  them  to 
insure  against  loss  of  nitrogen.  Tests  made  of  drying  samples  with  and 
without  this  treatment  indicated  that  there  may  be  ua  loss  of  from  24 
to  5 per  cent  of  the  total  nitrogen  present  unless  acid  is  used  to  prevent 
this  disassociation.” 

METEOROLOGY. 

Climatology  of  North  Carolina,  H.  B.  Battle,  C.  F.  Yon  Herr- 
mann, and  B.  Nunn  (Worth  Carolina  Sta.,  Climatology  of  Worth  Caro- 
lina, pp.  184 , maps  4). — This  report  includes  a brief  history  of  the  North 
Carolina  State  weather  service;  a report  of  the  work  done  during  the 
year  1891;  annual  meterological  summary  for  1891;  tables  of  normals 
for  the  State;  index  of  meteorological  observations  made  in  North  Caro- 
lina from  1820  to  1891,  inclusive;  tables  of  monthly  mean  temperature 
and  monthly  rainfall  at  stations  in  North  Carolina  from  1820  to  1891, 
inclusive;  tornadoes  in  North  Carolina  from  1826  to  1892;  a brief 
sketch  of  the  physical  geography  of  North  Carolina;  and  a general 
sketch  of  the  climate  of  North  Carolina.  The  meterological  summary 
for  1891  is  given  in  the  following  table : 


Summary  of  meteorological  observations. 


Year  1891. 

Normals 
for  twenty 
years 
(1872-’91). 

Pressure  (inches) : 

Highest _ . - 

B0.  89  (Nov.  19) 
29.  34  (Nov.  23) 

* Lowest 

Mean 

30.11 

30.  08 

Temperature  (degrees  F.) : 

Highest  

100  (June  17) 

3 (Dec.  29) 

19.3 

Lowest 

Daily  range 

Mean 

58.7 

59.0 

Humidity  (per  cent) : 

Mean 

76.8 

74.6 

Precipitation  (inches) : 
Total 

54  55 

53.29 

Greatest  monthly 

20. 20  (Feb.) 
0. 10  (Oct.) 

SW 

78 

Least  monthly : 

Wind: 

Prevailing  direction 

SW 

Maximum  velocity  (miles  per  hour) 

Weather: 

Clear  or  partly  cloudy  days 

239 

Cloudy  and  rainy 

126 
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The  normal  climatic  conditions  for  North  Carolina  have  been  calcu- 
lated by  combining  all  the  reliable  observations  from  1872  to  1801,  in- 
clusive. The  results  are  given  in  the  following  table : 

Normals  for  North  Carolina. 


Num- 
ber of 
years. 

Jan. 

| Feb. 

Mar. 

Apr. 

May. 

June. 

Pressure  (inches} 

20 

30. 17 

30. 13 

30.  05 

30.  02 

30.01 

30.  02 

Temperature  (degrees  F.) 

20 

40.8 

44.3 

48.0 

57.7 

66.9 

74.4 

Mean  maximum 

9 

50.3 

54.  8 

56.7 

69.2 

78.3 

84.7 

Mean  minimum ~ 

9 

33.9 

37.4 

39.0 

48.8 

57.7 

65.6 

Daily  range 

9 

16.4 

17.4 

17.7 

20.4 

20.6 

19.1 

Humiditv  (per  cent) 

15 

76.7 

73.8 

70.4 

• 09.  4 

72.6 

74.5 

Rainfall  (inches) 

20 

4. 52 

4.  25 

4.  90 

3.84 

4.  20 

4.  34 

Wind  direction 

18 

SW 

SW 

SW 

SW 

SW 

SW 

Hourly  velocity  (miles) 

11 

8.5 

9.3 

9.5 

8.8 

7.8 

7.0 

Humber  of  cloudless  days 

11 

8 

8 

10 

12 

10 

9 

Number  of  partly  cloudy  days 

11 

12 

9 

11 

11 

13 

14 

Number  of  cloudy  days 

Number  of  days  on  which  0.01  inch  or  more  of  rain 

11 

11 

11 

10 

7 

8 

7 

fell 

12 

14 

11 

12 

10 

11 

11 

July. 

1 Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Year. 

Pressure  (inches) 

1 

30.03 

30.  08 

30.  09 

30.13 

30. 16 

30.  08 

Temperature  (degrees  F.) 

77,8  ! 

75.8 

70.2 

59.7 

49.7 

42.7 

59.0 

Mean  maximum 

87.4  ! 

85.2 

80.2 

70.1 

60.8 

54.0 

69.3 

Mean  minimum 

69.0  ! 

67.6 

62.4 

50.6 

42.5 

36.4 

50.9 

Daily  range 

18  4 ! 

18.6 

17.8 

19.5 

18.3 

17.  6 

18.4 

Humidity  (per  cent) 

75.  8 

78  6 

78.3 

76.2 

73.5 

74.7 

74.6 

Rainfall  (inches) - - 

5.44  i 

6.09 

4.  65 

3.66 

3.40 

4.  00 

53.29 

Wind  direction 

S\V  ' 

SW 

NE 

NE 

NE 

NE 

SW 

Hourly  velocity  (miles) 

6.7 

6.6 

7.0 

7.  5 

7.5 

7.6 

7.8 

Number  of  cloudless  days 

io  ! 

i io 

11 

14 

12 

11 

125 

Number  of  partly  cloudy  days 

14 

12 

11 

9 

10 

11 

137 

Number  of  cloudy  days 

Number  of  days  on  which  0.01  inch  or  more  of  rain 

7 

9 

8 

8 

8 

9 

103 

fell 

I 13 

13 

9 

8 

8 

10 

130 

The  adaptability  of  the  climate  of  North  Carolina  to  human  comfort  and  physical 
well-being  is  evident  from  the  preceding  summary.  To  the  diversity  of  meteorologi- 
cal features  corresponds  as  wide  a variety  of  vegetable  products,  both  natural  and 
cultivated.  Plants  whose  natural  habitat  is  lower  Canada,  such  as  the  white  pine 
and  spruce,  are  found  in  the  forests  of  the  Blue  Ridge,  and  in  the  southeastern  portion 
of  the  S£ate  the  palmetto  and  magnolia  of  semitropical  origin.  The  climatic  con- 
ditions are  favorable  to  the  growth  of  a great  variety  of  crops,  as  cotton,  corn, 
tobacco,  and  small  grains,  which  are  the  staple  crops  of  the  State,  as  well  as  almost 
every  kind  of  fruit  and  vegetable . 

Meteorological  summary  for  August  and  September,  1892 

(. Massachusetts  State  Sta.  Bal.  No.  44,  Oct.,  1892,  p.  1). — A general  sum- 
mary of  observations,  with  brief  notes  on  the  weather. 

Meteorological  observations,  0.  D.  Warner  (Massachusetts  Hatch 
Sta.  Meteorological  Bui.  No.  46,  Oct.,  1892,  pp.  4). — A daily  and  monthly 
summary  for  October,  1892,  of  observations  at  the  meteorological 
observatory  of  the  station. 
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WATER— SOILS. 

W.  H.  Beal,  Editor . 

Analyses  of  drinking  water,  J.  L.  Hills  ( Vermont  Sta.  Report  for 

1891 , p.  47). — Tabulated  analyses  of  35  samples  of  well,  spring,  pond, 
and  lake  water  from  different  localities  in  Vermont. 

The  soils  of  Oregon,  Gr.  W.  Shaw  (Oregon  Sta.  Bui.  Vo.  21,  Oct., 

1892,  pp.  20). — Discussions  of  the  need  of  soil  investigations,  relation 
of  geology  to  agriculture,  origin  of  soils,  classification  of  soils,  and  topog- 
raphy and  geology  of  the  State  are  accompanied  by  mechanical  and 
chemical  analyses  and  descriptions  of  nineteen  representative  soils  of 
the  bottom,  hill,  tide,  and  beach  lands  of  western  Oregon,  principally 
of  the  Willamette  Valley,  and  two  soils  of  eastern  Oregon. 

The  work  reported  was  done  in  pursuance  of  a plan  to  make  a com- 
plete agricultural  and  mineral  survey  of  the  State,  but  has  not  yet  ad- 
vanced far  enough  to  admit  of  definite  conclusions  being  drawn. 

The  State,  comprising  an  area  of  96,000  square  miles,  lies  between  117°  and  125° 
west  longitude  and  42°  and  46°  north  latitude.  It  is  naturally  divided  into  eastern 
and  western  Oregon  by  the  Cascade  Mountains.  The  eastern  portion  is  about  3,000 
feet  above  the  level  of  the  sea  and  embraces  about  two  thirds  of  the  State.  That 
part  of  the  State,  together  with  a part  of  Washington,  often  goes  by  the  name  of  the 

Inland  Empire  ” since  it  is  so  surrounded  by  various  mountain  systems.  The  west- 
ern portion  may  well  be  divided  into  a northern  and  southern  portion,  the  first  of 
which  comprises  the  great  Willamette  Valley  and  a portion  of  the  coast  mountains. 
Throughout  the  entire  western  portion  of  the  State  there  is  a multitude  of  small 
streams,  furnishing  an  ample  flow  of  water  during  the  entire  season.  The  Willamette 
Valley,  embracing  about  5,000,000  acres,  is  by  far  the  largest  valley  in  the  State.  It 
is  about  130  miles  in  length  by  60  in  width,  and  extends  from  a low  range  of  hills  on 
the  south  (Calipooias)  to  Portland  on  the  north.  To  show  how  well  watered  is  this 
valley  it  may  be  stated  that  over  forty  streams  feed  the  Willamette  in  its  course, 
and  the  stream  is  navigable  for  about  100  miles  from  its  mouth. 

The  soils  of  the  valley  may  be  classified  under  two  general  heads,  viz,  those  of  the 
foothills  and  those  of  the  bottom  lands  extending  along  each  bank  of  the  river.  The 
former  comprise  a belt  of  rolling  land  extending  nearly  around  the  prairie  and  merg- 
ing into  the  mountains.  The  prevailing  soils  are  of  basaltic  origin  mixed  with  more 
or  less  sandstone  soil  on  the  west  side.  The  purely  basaltic  soils  are  mostly  confined 
to  the  hilltops  whefie  they  are  generated.  All  the  “ bottom  land”  is  of  an  alluvial 
nature  and  varies  greatly  in  depth,  from  a few  inches  to  many  feet.  It  is'  made  up 
of  the  washings  from  the  hills,  and  consists,  as  one  would  infer  from  the  above,  of  a 
decomposed  volcanic  substance,  somewhat  basaltic  in  nature,  mixed  with  sand  and 
a large  amount  of  alluvial  deposit  and  vegetable  mold  or  “ humus,”  the  last-named 
substance  being  the  more  abundant  in  this  portion  of  the  State  because  of  the  larger 
rainfall.  * * * 

As  we  pass  into  the  southern  division  of  western  Oregon  Mesozoic  strata  are  prom- 
inent. * * * As  the  rocks,  so  the  soils  here  are  quite  varied,  and  it  is  not  un- 

common to  find  a half  dozen  different  soils  on  160  acres.  The  predominating  soil  of 
this  portion  seems  to  be  a red  clay,  which  terminates  in  the  high  plateaus.  Black 
loams,  with  vegetable  debris,  are  found  along  the  principal  valleys,  where  granitic 
soil  is  not  uncommon. 
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FERTILIZERS, 

W.  H.  Beal,  Editor. 

Analyses  of  fertilizers,  E.  B.  Yoorhees  (Wew  Jersey  Stas.  Bui. 
Wo.  89,  Oct.  10,  1892 , pp.  40). — Tables  give  tbe  analyses  and  valuation 
of  248  samples  of  fertilizing  materials,  including  compound  fertilizers, 
ground  bone,  dissolved  bone,  soot,  wool  waste,  wood  aslies,  muck, 
ashes,  and  marl. 

The  average  composition,  selling  price,  and  commercial  valuation 
of  complete  fertilizers  for  1891  and  1892  are  given  in  the  following  tabu- 
lation : 


Years. 

Total 

nitrogen. 

Total 

phos- 

phoric 

acid. 

Available! 

phos- 

phoric 

acid. 

Insoluble 

phos- 

phoric 

acid. 

! 

Potash. 

Selling 

price. 

Station 

valua- 

tion. 

1891 

2. 71 

10. 12 

7.  29 

2.  83 

4.21 

$34. 23 
34.19 

$25.  31 

1892  r . . . . 

2.74 

10.  88 

7.  70 

2.  67 

4. 50 

25..  C6 

The  average  selling  price  is  practically  identical  with  that  of  last  year,  while  the 
gain  in  quality  is  more  than  sufficient  to  offset  any  decrease  due  to  the  use  of  the 
lower  values.  * * * 

This  year  the  average  selling  price  per  ton  [of  ground  bone]  is  $31.35,  and  the  sta- 
tion’s valuations  $33.78.  In  1891  the  average  selling  price  was  $31.99  and  the  sta- 
tion’s valuations  $31.97.  A decided  gain  is  observed  in  both  directions,  viz,  an 
increase  in  valuation  of  $1.81  per  ton  and  a decrease  in  average  selling  price  of  84 
cents  per  ton.  Last  year  the  cost  per  pound  of  the  nitrogen  and  phosphoric  acid  in 
the  different  grades  was  practically  identical  with  the  station’s  schedule  of  prices; 
this  year  the  cost  is  about  8 per  cent  lower  than  the  schedule.  * * ■■*  The  results 

of  the  analyses  of  dissolved  bone  are  in  accord  with  those  secured  in  previous  years, 
viz,  that  these  products  furnish  readily  available  forms  of  nitrogen  and  phosphoric 
acid  at  much  cheaper  rates  than  the  majority  of  complete  fertilizers. 

Fertilizer  inspection  in  Rhode  Island,  H.  J.  Wheeler  and  B.  L. 
Hartwell  ( Rhode  Island  Sta.  Bui.  Wo.  19,  Sept,,  1892,  pp.  61-70).— 
Analyses  of  41  samples  of  fertilizing  materials,  including  compound 
fertilizers,  wood  aslies,  muriate  of  potash,  and  nitrate  of  soda,  together 
with  comments  on  the  compliance  with  guaranties  in  1891  and  1892. 
The  figures  show  an  improvement  in  this  regard  during  1892. 

Analyses  of  licensed  fertilizers  ( Vermont  Sta,  Report  for  1891,  pp. 
35-37). — An  abstract  of  Bulletin  Wo.  23  of  the  station  (E.  S.  R.,  vol. 
ii,  p.  744). 

Analyses  of  miscellaneous  fertilizers,  J.  L.  Hills  ( Vermont  Sta, 
Report  for  1891,  pp.  45,  46). — Tabulated  analyses  of  muck,  wood  ashes, 
limekiln  ashes,  bone  meal,  tankage,  muriate  of  potash,  and  compound 
fertilizers. 
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FIELD  CHOPS. 


A.  C,  True,  Editor. 


The  relation  of  number  of  eyes  on  the  seed  tubers  of  potatoes 
to  the  product,  J.  0.  Arthur  ( Indiana  Sta.  Bui . No.  42 , Nov.,  1892 , 
pp.  105-118,  figs.  4). 

Synopsis. — Selected  data  from  experiments  during  three  years  are  given,  showing 
the  number  of  stalks  per  eye  produced  from  cuttings  having  from  one  to  four 
eyes,  and  from  whole  tubers;  the  number  of  stalks  as  related  to  the  weight  of 
the  seed  materials  in  cuttings  and  whole  tubers;  the  effect  of  bisecting  the 
eyes  on  the  number  of  stalks  produced;  and  the  relation  of  the  number  of  stalks 
per  hill  to  the  yield.  In  general  it  appears  that  within  certain  limits  the  yield 
will  increase  with  an  increase  in  the  weight  of  the  cuttings  used  for  seed,  and 
that  the  exact  number  of  eyes  per  cutting  is  relatively  unimportant.  Bisecting 
the  eyes  is  likely  to  increase  rather  than  diminish  the  number  of  stalks. 

Experiments  with  reference  to  the  relation  of  the  number  of  eyes  on 
the  seed  tuber  of  potatoes  to  the  product  have  been  conducted  at  the 
station  during  the  past  three  years  on  the  following  plan: 

From  a very  large  supply  of  seed  material  only  perfect  tubers  of  uniform  shape 
[are  selected].  These  are  assorted  according  to  weight.  For  each  grade  a variation 
of  i ounce  is  allowed ; thus  all  tubers  ranging  between  f ounce  and  1£  ounces  are 
put  into  the  1-ounce  grade ; all  between  1£  and  If  ounces  into  the  1-J-ounce  grade ; all 
between  If  and  2f  ounces  into  the  2-ounce  grade,  and  so  on  up  to  the  largest  tubers 
obtainable.  When  pieces  of  tubers  are  used  as  seed  material  they  are  taken  only 
from  the  central  part  of  the  tuber  unless  otherwise  specified,  and  are  trimmed  care- 
fully until  brought  to  the  exact  weight  desired.  In  order  to  secure  as  uniform  con- 
ditions of  growth  as  possible,  the  planting  is  done  in  hills  3 feet  ajiart  each  way  un- 
less otherAvise  specified.  The  record  of  the  appearance  of  the  first  stalk  above  the 
ground,  of  the  number  of  stalks,  and  of  the  yield  is  kept  for  each  hill  separately. 

From  tbe  mass  of  data  collected  the  materials  for  this  bulletin  have 
been  selected.  In  the  following  table  is  given  the  number  of  stalks  per 
eye  produced  when  the  seed  tubers  are  cut  into  pieces  weighing  40 
grams  (about  1J  ounces)  each: 


Number  of  stalks  compared  with  number  of  eyes,  cut  tubers. 


Date  of 
plant- 
ing. 

Variety. 

Weight 
of  parent 
tuber. 

Number 
of  pieces. 

Weight 
of  piece. 

Number 
of  eyes 
per  piece. 

Stalks 

per 

piece. 

Stalks 
per  eye. 

Apr.  18 

Burbank 

Ounces. 

2 

40 

Grams. 

40 

1 

4.2 

4.2 

Apr.  18 

do 

2 

40 

40 

2 

5 1 

2.6 

Apr.  18 

do 

2 

40 

40 

3 

5.  0 

1.7 

June  25 

Beauty  of  Hebron 

3 

16 

20 

2 

2.7 

1.4 

June  25 

do 

3 

16 

20 

3 

3.1 

1.0 

June  25 

do 

3 

16 

20 

4 

3.2 

0.8 

June  25 

7 

16 

40 

1 

2.2 

2.2 

June  25 

do 

7 

16 

40 

2 

2.3 

1.2 

June  25 

do 

7 

16 

40 

3 

4.4 

1.5 

June  25 

do 

7 

16 

40 

4 

5.1 

1.3 

June  25 

Burbank 

7 

16 

40 

1 

2.1 

2.1 

June  25 

do 

7 

16 

40 

2 

2.6 

1.3 

June  25 

do 

7 

16 

40 

3 

3.5 

1.2 

June  25 

do 

7 

16 

40 

4 

4.6 

L! 
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This  gives  for  1,  2,  3,  and  4- eye  pieces,  cut  to  a uniform  weight  of  40  grams,  an 
average  of  3.29,  2,  1.54,  and  1.25  stalks  to  the  eye,  respectively,  being  3.3,  4,  4.6,  and 
5 stalks  per  piece.  This  makes  it  apparent  that  when  the  weight  of  the  pieces 
remains  constant  the  number  of  stalks  per  eye  rapidly  decreases  the  more  eyes 
the  piece  contains,  and  at  the  same  time  the  number  of  stalks  per  j)iece  somewhat 
increases. 

[Keeping  the  number  of  eyes  constant,  we  find  that]  two  pieces  (80  grams)  with 
one  eye  each  will  give  nearly  as  many  stalks  as  one  piece  (40  grams)  with  two  eyes ; 
that  three  pieces  (120  grams)  with  one  eye  each  will  give  about  twice  as  many  stalks 
as  one  piece  (40  grams)  with  three  eyes ; and  that  four  pieces  (160  grams)  with  one 
eye  each  will  give  not  much  more  than  twice  as  many  stalks  as  one  piece  (40  grams) 
with  four  eyes.  From  this  it  appears  that  increasing  the  number  of  pieces  and 
thereby  increasing  the  total  weight  of  the  seed  material  increases  the  number  of 
stalks  for  any  certain  number  of  eyes,  but  not  in  the  same  proportion.  We  may  look 
at  the  matter  in  quite  another  way  by  comparing  undivided  pieces  with  the  same 
number  of  eyes  but  of  different  weights.  Thus  40-gram  pieces  give  more  stalks  to 
the  piece  than  20-gram  pieces  having  the  same  number  of  eyes;  but  the  limited  data 
makes  close  comparison  impossible.  * * * 

Now  as  pieces  of  uniform  weight  give  but  a small  increase  in  the  number  of  stalks 
by  increasing  the  number  of  eyes  to  a piece,  and  as  the  increase  in  weight  of  the 
pieces  will  in  itself  cause  a decided  increase  in  the  number  of  stalks,  it  is  apparent 
that  when  pieces  increase  both  in  weight  and  in  number  of  eyes  at  the  same  time 
the  weight  of  the  piece  will  be  the  more  important  factor. 

Wlien  whole  tubers  were  used  for  seed  the  results  were  as  indicated 
in  the  following  table: 

Number  of  stalks  compared  with  number  of  eyes,  whole  tubers. 


Date  of  plant- 
ing. 

Variety. 

Number 
of  tubers. 

Average 
weight  of 
tubers. 

Number 
of  eyes 
per  piece. 

Average 
number  of 
stalks  p er 
piece. 

General 
average 
of  stalks 
per  tuber. 

Oz. 

Grams. 

May  2,1891 

Burbank 

10 

1- 

43 

8 

5.5; 

> 

Do 

. . do 

6 

1. 

43 

9 

5 3 ' 

5.5 

Do 

do 

11 

1- 

43 

10 

5.  6 1 

i 

May  23, 1892 

clo 

5 

2, 

5 

71 

10 

5.8) 

‘Do 

do 

6 

71 

11 

5.  0 

' Do 

do 

s 

71 

12 

6.9 

I 

Do  

do 

8 

71 

13 

5.6  | 

Do 

do , 

5 

% 

71 

17 

5.8 

5.7 

Do 

do 

8 

% 

71 

18 

5. 1 

Do 

do 

8 

% 

71 

19 

5.8 

Do  .. 

do 

6 

% 

71 

20 

5.  8 

June  25, 1892 

do 

8 

3 

85 

14 

10.8) 

3)0  

do 

8 

8 

85 

15 

10.  5 

Do  

do 

8 

3 

85 

16 

11.5 

11.3 

Do 

do 

8 

3 

85 

17 

11.  9 

Do  

do 

8 

3 

85 

18 

11.7 

Do 

Beauty  of  Hebron 

8 

3 

85 

11 

9.9' 

Do  

do 

8 

3 

85 

13 

10.8 

Do 

do 

8 

3 

85 

15 

10.5 

10.0 

Do 

do 

8 

3 

85 

17 

8.6 

This  table  brings  out  the  fact  very  strikingly  that  when  the  tubers  are  of  the  same 
variety  and  weight  the  number  of  shoots  does  not  perceptibly  increase  with  the  in- 
crease of  eyes  on  the  tuber.  This  is  probably  not  in  anywise  due  to  the  fact  that 
the  pieces  are  uncut  tubers,  but  chiefly  to  the  comparatively  small  amount  of  nutri- 
ment available  for  each  eye.  * * * 

One  apparent  discrepancy  requires  a word  of  comment.  The  number  of  stalks 
from  71-gram  tubers  is  but  slightly  larger  than  the  number  from  43-gram  tubers, 
while  from  85-gram  tubers  the  number  is  about  twice  as  great.  This  irregularity  is 
doubtless  due  to  the  influence  of  temperature,  moisture,  or  some  such  factor  intro- 
duced by  conducting  the  experiments  upon  different  dates.  How  much  influence 
these  factors  may  exert  can  not  be  estimated,  as  no  exact  data  are  available. 
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Tlie  far  greater  importance  of  the  weight  of  the  seed  material  than  of  the  number 
of  eyes  present  in  determining  the  number  of  shoots,  has  now  been  made  evident. 
Further  data  may  now  be  brought  forward  to  show  that  in  practice  the  particular 
number  of  eyes  upon  a piece  is  of  slight  moment,  while  the  weight  is  highly  impor- 
tant. 

If  seed  material  is  cut  into  pieces  of  definite  weight,  without  regard  to  the  num- 
ber of  eyes,  of  course  assuming  that  each  piece  is  not  wholly  without  eyes,  definite 
relations  will  be  found  to  exist  between  the  weight  of  the  piece  planted  and  the 
number  of  stalks  it  gives  rise  to. 

Number  of  stalks  compared  ivith  iveight  of  seed  material,  cut  tubers. 


Date  of  plant- 
ing. 

Variety. 

Weight 
of  parent 
tuber. 

Number 
of  pieces. 

1 

Weight 
of  piece. 

Stalks 
per  piece. 

Ounces. 

Grams. 

Apr.  19,  1890 

White  Star 

(?) 

80 

20 

2.0 

Apr.  80,  1890 

Burbank 

24 

20 

20 

1.8 

Do 

do 

4 

40 

20 

1.  6 

Do 

. do 

6 

77 

20 

1.  9 

Do..  . 

do 

8J 

106 

20 

1.8 

Apr.  23,  1891 

do 

3* 

40 

20 

4.0 

Do  

do 

31 

40 

40 

4.  9 

Do  ... 

do 

31 

40 

60 

6.  0 

Do 

do 

31 

40 

80 

7.  3 

Do 

do 

31 

40 

100 

7.  2 

Apr.  28,  1891 

3| 

40 

60 

6.1 

Apr.  30,  1892 

do 

3 

39 

60 

5.6 

These  data  show  that  pieces  of  the  same  weight  give  approximately  the  same 
number  of  shoots,  even  when  cut  from  different-sized  tubers,  while  pieces  increasing 
in  weight  in  a regular  series  from  20  to  100  grams  give  an  increasing  number  of 
shoots.  A still  further  inspection  will  show  that  the  increase  in  the  number  of 
shoots  does  not  keep  pace  with  the  increase  in  the  weight  of  the  piece,  which  is 
essentially  what  was  found  in  the  case  of  pieces  cut  to  eyes. 


Number  of  stalks  compared  with  weight  of  seed  material,  whole  tubers. 


Date  of  plant- 
ing. 

Variety. 

Number 
of  tubers. 

Average 
weight  of 
tubers. 

Average 
number 
of  stalks 
per  tuber. 

Ounces. 

May  3,  1890 

Burbank 

40 

14 

4.2 

Do 

do 

40 

30. 

8.0 

Do 

do 

40 

42 

8.  8 

Apr.  20. 1891 

do 

40 

1 

2.9 

Do  

do 

40 

14 

4.6 

Do 

do 

40 

2 

5.3 

Do 

do 

40 

3 

6.9 

Do 

. . do 

20 

4 

6.  2 

Do 

do 

20 

5 

6.4 

May  23,1892 

Beauty  of  Hebron 

40 

2 

4.9 

'Do  

do 

40 

24 

5.7 

Do 

do 

40 

3 

6.3 

Do  

do 

40 

34 

7.0 

Do  

do 

40 

4 

7.6 

Do  

do 

40 

44 

8.5 

Do 

do 

40 

5 

8.9 

Do 

do 

40 

54 

9.4 

[These  figures  indicate  that]  the  heavier  the  tuber  the  more  shoots  it  will  send 
out.  Further  inspection  will  show  that  the  same  law  of  restricted  increase  holds 
true  as  in  the  case  of  cut  tubers.  The  law  may  be  stated  as  follows : A series  of 
tubers  or  pieces  of  tubers  increasing  in  weight  by  a constant  arithmetical  difference, 
will  give  rise  to  shoots  whose  numbers  form  a series  the  terms  of  which  bear  a 
decreasing  ratio  to  the  corresponding  terms  of  the  first-named  series. 
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Tlie  data  thus  far  given  go  to  show  that  in  cutting  seed  potatoes  the 
weight  of  the  piece  is  the  only  thing  which  needs  to  be  considered. 
To  answer  the  objection  that  by  cutting  pieces  of  equal  weight  some  of 
the  eyes  would  be  cut  in  two  and  thus  destroyed,  the  following  experi- 
ment is  cited : 

Pieces  were  cut  to  weigh  20  grams  each,  half  the  number  containing  one  eye  to 
the  piece  and  half  containing  two  eyes;  another  set  was  prepared  in  the  same 
manner/  except  that  the  pieces  were  cut  to  weigh  40  grams  each.  Half  the  pieces 
containing  one  eye  to  the  piece  and  also  half  containing  two  eyes  were  then  cut  in 
two  so  as  to  divide  each  eye  through  the  middle,  and  the  whole  number  planted  in 
the  open  ground. 

Effect  of  bisecting  the  eyes  of  a potato  tuber. 


Weight 
of  piece. 

Number 

Number  that  grew. 

Average  number  of 
stalks  per  piece. 

Date  of  trial. 

Variety. 

of  eyes 
per  piece. 

Eyes 
whole,  16 
pieces. 

Eyes 
bisected, 
8 pieces. 

Eyes 

whole. 

Eyes 

bisected. 

Trine  25,1892. 
Do 

Burbank  

Grams. 

20 

1 

11 

7 

1.3 

2.0 

do 

20 

2 

16 

7 

2.7 

4.  0 

Do 

do 

40 

] 

16 

6 

2.2 

2.  7 

Do 

do 

40 

2 

16 

7 

2.3 

3.7 

Not  only  did  most  of  the  pieces  with  bisected  eyes  grow,  hut  they  produced  in 
every  instance  more  shoots  than  those  with  eyes  undisturbed.  This  apparently 
augmented  growth  is  undoubtedly  due  to  the  fact,  which  has  already  been  pointed 
out,  that  increasing  the  number  of  pieces  planted  also  increases  the  number  of 
stalks,  hut  in  a diminished  ratio.  * * * 

Each  half  of  a bisected  eye  produced  nearly  as  many  stalks  as  each  whole  eye. 
This  need  not  seem  odd  if  it  is  remembered  that  the  potato  eye  is  in  reality  maTRj 
up  of  a group  of  buds,  only  one  or  two  of  which  usually  grow,  and  that  cutting 
through  this  group  would  most  likely  leave  uninjured  buds  upon  each  piece  in 
viable  condition. 

The  relation  between  the  number  of  stalks  and  the  yield  is  shown  in 
the  following  summary  of  an  experiment: 

Number  of  statics  per  hill  compared  ivitli  the  yield. 


Variety. 

Size  of  tuber 
planted. 

Average  number 
of  stalks  per  hill. 

Average  number 
of  tubers  per  hill. 

Average  weight  of 
tubers  per  hill. 

Yield  per  acre. 

All  sizes. 

Small. 

Large. 

! All  sizes. 

Small. 

Large. 

All  sizes. 

Small. 

Large. 

Oz. 

Gr. 

Gr. 

Gr. 

Bush. 

Bush. 

Bush. 

Burbank 

1 

4.3 

5.8 

4.5 

1.3 

212 

90 

122 

38 

16 

22 

Do 

14 

4.9 

7.9 

5.2 

2.7 

374 

125 

249 

67 

23 

44 

Do 

2“ 

6.5 

9.6 

6.1 

3.5 

467 

156 

311 

83 

28 

55 

Do 

2| 

6.7 

11.6 

7.9 

3.7 

518 

201 

317 

92 

36 

56 

Do 

3 

7.9 

12.6 

8.2 

4.4 

635 

212 

423 

113 

38 

75 

Do 

S| 

8.4 

15.2 

10.2 

5.0 

673 

188 

485 

120 

34 

86 

Do 

4 

9.5 

17.3 

10.4 

6.9 

915 

273 

642 

163 

49 

114 

Do 

H 

9.6 

18.4 

11.2 

7.2 

967 

282 

685 

172 

50 

122 

Do 

5 

11.0 

19.4 

12.2 

7.2 

983 

309 

674 

175 

55 

120 

Beauty  of  Hebron 

2 

4.9 

15.1 

8.3 

6.8 

883 

209 

674 

157 

37 

120 

Do 

‘4 

5.7 

16.9 

9.8 

7.1 

953 

235 

718 

169 

41 

128 

Do 

3 

6.3 

18.6 

10.9 

7.7 

1,015 

278 

737 

181 

50 

131 

Do 

34 

7.0 

18.2 

10.4 

7.8 

1,072 

289 

783 

191 

52 

139 

Do 

4 

7.6 

20.4 

11.8 

8.6 

1,  213 

323 

890 

216 

58 

158 

Do 

44 

8.5 

21.6 

12.4 

9.2 

1,  282 

364 

918 

228 

65 

163 

Do 

5 

8.9 

22.4 

13.8 

8.6 

1,  265 

383 

882 

225 

68 

157 
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There  is  a uniform  increase  in  the  average  number  of  stalks  per  hill  to  correspond 
with  the  increased  size  of  the  seed  tuber  used.  With  the  increase  of  the  number 
of  stalks  per  hill  there  is  also  a practically  uniform  increase  in  the  weight  of  the 
product,  whether  considered  as  total  yield  or  separated  into  small  and  large 
tubers.  * * * 

We  have  therefore  finally  arrived  at  the  conclusion  that  the  weight  of  the  piece 
is,  in  comparison  with  the  number  of  eyes,  the  all-important  factor  in  preparing  seed 
material,  and  that  within  certain  limits  heavier  pieces  give  larger  yields. 

Ensiling  turnips  ( Vermont  8ta.  Report  for  1891 , p.  88). — A trial 
of  ensiling  turnips  resulted  disastrously. 

Effect  of  fertilizers  on  the  composition  of  crops,  J.  L.  Hills 
(Vermont  8ta.  Report  for  1891,  pp.  50-54). — For  three  successive  years 
corn,  peas  and  oats,  and  rye  have  been  grown  on  16  differently  fertilized 
- plats,  and  analyses  made  of  the  crop  to  determine  the  amount  of  ferti- 
gg  ingredients  removed  by  the  crop  on  different  plats.  The  results 
f(>T  tfiwthree  years  as  summarized  in  two  tables  u seem  to  indicate  that 
phosphoric  acid  was  most  needed  on  this  soil  and  with  these  crops,  and 
that  it  lasted  longer  and  gave  better  returns  than  the  other  ingredi- 
ents. The  soluble  forms  on  the  whole  did  better,  but  similar  money 


Value  in  the  insoluble  forms  might  have  done  as  well.” 
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Walter  H.  Evans,  Editor. 

'sJlifalfa  root  rot,  G.  W.  Curtis  ( Texas  Sta.  Bui.  N~o.  22 , Sept.,  1892 , 
,J*pp.  211-215). — The  cause  of  this  disease  is  said  to  be  the  same  as  that 
of  the  u root  rot  of  cotton,”  which  was  described  under  the  name  Ozo- 
nium  aurieomum  in  Bulletin  No.  7 of  the  Texas  Station  (E.  S.  B.,  vol.  i, 
p.  318).  In  the  field  the  disease  spreads  from  a center  in  an  almost 
perfect  circle  at  a rate  of  50  or  60  feet  per  season,  completely  killing  all 
plants  in  such  an  area.  Plowing  around  such  patches,  even  at  quite  a 
distance  from  where  the  disease  is  manifest,  had  no  effect  in  check- 
ing its  spread.  During  the  cool  season  the  dying  of  the  plants  ceases, 
to  begin  again  upon  the  return  of  hot,  dry  weather.  An  examination 
of  the  roots  shows  that  the  fungus  first  attacks  the  crown  and  works 
downward  to  a depth  of  from  6 to  10  inches,  beyond  which  the  roots 
seem  unaffected.  The  identification  of  the  fungus  was  made  by  G.  F. 
Atkinson.  He  says:  “lam  absolutely  certain  that  one  of  the  fungi 
which  I find  in  the  alfalfa  roots  sent  me  is  identical  with  the  Ozonium 
aurieomum , described  in  the  Annual  Report  of  Texas  Station  for  1889 
[also  in  Bulletin  No.  7].  * * * Besides  this  I have  found  two  other 
fungi,  one  a saprophytic  mucor,  which  probably  has  nothing  to  do  with 
the  disease,  the  other  an  exceedingly  active  parasite,  which  I have  re- 
cently separated  from  young  cotton  plants  which  had  rotted  off  at  the 
crown.”  Sowing  salt  plentifully  in  cotton  fields  seems  to  have  lessened 
the  loss  from  root  rot  and  the  same  agent  is  to  be  tried  on  alfalfa. 
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Kerosene  will  also  be  tried.  It  is  expected  that  the  alfalfa  may  be 
killed  where  this  fungicide  is  used,  but  that  the  progress  of  the  disease 
wall  also  be  stopped. 

Report  of  botanist  of  Vermont  Station,  L.  R.  Jones  ( Vermont  Sta. 
Report  for  1891,  pp.  128-143). — The  subjects  reported  upon  are,  (1)  use 
of  Bordeaux  mixture  in  potato  rot  and  potato  blight,  (2)  comparative 
tests  of  fungicides  for  potato  blight,  (3)  a new  potato  disease,  (4) 
treatment  for  apple  and  pear  scab,  (5)  apple  rust  and  cedar  apples^ 
(6)  u-spot  disease  of  Baldwin  apples,  (7)  brown  rot  of  plums,  (8)  oat 
smut,  (9)  effect  of  various  fungicides  upon  seed  corn,  (10)  lettuce  mil- 
dew and  rot,  (11)  Vermont  weeds.  The  notes  on  the  potato  blight  and 
rot,  a new  potato  disease,  apple  and  pear  scab,  and  oat  smut  are  con- 
tinuations or  abridgments  of  articles  in  Bulletin  Ko.  28  of  the  station 
(E.  S.  R.,  vol.  in,  p.  891).  In  the  comparative  tests  of  fungicides  for 
potato  blight  and  rot,  four  formulas  were  used,  (1)  the  standard  Bor- 
deaux mixture ; (2)  a weaker  Bordeaux  mixture,  containing  33  gallons 
of  water  instead  of  22;  (3)  ammoniacal  copper  carbonate;  and  (4)  a 
glue  mixture,  the  formula  of  which  is  sodium  carbonate  12  ounces, 
copper  sulphate  10  ounces,  liquid  glue  8 ounces,  and  water  45  gallons. 
The  fungicides  were  used  in  five  potato  fields.  Through  a misunder- 
standing only  those  potatoes  dug  from  the  vines  treated  with  the  full- 
strength  Bordeaux  mixture  were  measured  for  comparison,  and  the 
increase  was  26  per  cent  over  the  yield  in  the  untreated  rows.  Both  the 
ammoniacal  copjjer  carbonate  and  the  glue  mixture  injured  the  leaves 
to  a considerable  degree.  The  experiment  with  apple  rust  as  caused 
by  cedar  apples  is  in  the  same  line  as  that  mentioned  in  the  Annual 
Report  of  the  station  for  1890  (E.  S.  R.,  vol.  hi,  p.  479). 

A spot  disease  of  the  Baldwin  apple,  which  has  become  quite  common 
throughout  the  State,  is  mentioned.  The  apples  showed  sunken  spots 
the  size  of  a pea  or  larger. 

The  flesh  underneath  the  spot  showed  brown  discoloration  for  £ inch  or  more  in 
depth,  and  this  discolored  portion  was  quite  bitter  to  the  taste.  Specimens  of  the 
diseased  apples  placed  in  a moist  chamber  soon  developed  small  grayish  pustules  at 
or  near  the  center  of  the  spot,  the  pustule  being  from  -fi  to  ^ inch  in  diameter. 
Microscopic  examination  of  these  pustules  showed  their  fungous  nature,  and  their 
general  occurrence  upon  the  center  of  the  brown  spots  indicated  a direct  causal 
connection  of  the  fungus^with  the  spot. 

Mr.  J.  B.  Ellis,  of  Newfield,  New  Jersey,  identified  the  fungus  as  being  probably 
Dotliidea pomigena,  Schu. 

Owing  to  a lack  of  material  the  study  of  the  fungus  was  not  com- 
pleted, but  will  be  continued  another  year.  Inquiry  fails  to  find  any 
notice  of  this  disease  except  on  the  variety  from  which  it  receives  its 
name. 

A description  of  the  brown  rot  of  plums,  caused  by  Monilia  fructi- 
gena , is  given,  together  with  an  account  of  the  method  by  which  the 
spores  are  carried  over  the  winter  and  suggestions  as  to  remedial  treat- 
ment. Details  of  experiments  made  with  oats  treated  for  smut  are 
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given.  They  were  carried  on  during  the  past  season  on  the  plan  set 
forth  in  Bulletin  No.  28,  referred  to  above. 

The  effect  of  several  fungicides  on  the  vitality  of  seed  corn  is  given. 
Treatment  of  2 varieties  of  corn  with  water  heated  to  from  100°  lo  150°  F. 
was  attempted,  with  the  following  result:  One  variety  of  low  vitality 
was  injured  by  treating  it  with  water  heated  above  120° ; below  that 
temperature  the  treatment  seemed  beneficial;  with  the  other  variety 
no  perceptible  effect,  even  for  the  highest  temperature,  was  noted. 
Soaking  the  seed  in  Bordeaux  mixture  was  somewhat  beneficial.  Soak- 
ing for  fifteen  minutes  in  copper- sulphate  solutions  had  no  effect.  If 
this  treatment  was  continued  for  an  hour  or  longer  the  seed  was  injured. 

Mention  is  made  of  the  occurrence  of  lettuce  mildew  ( Peronospora 
gangliformis)  and  lettuce  rot  ( Botrytis  vulgaris ) in  the  greenhouse  of  the 
station.  Fumigation  with  sulphur  removed  every  trace  of  the  former. 
The  rot  was  much  worse  upon  some  varieties  than  upon  others,  the 
“ head  n varieties  being  the  only  ones  attacked. 

A list  of  forty-two  of  the  weeds  of  Vermont  is  given,  of  which  the 
following  may  be  considered  as  the  “worst  weeds:  v Quack  grass  (Agro- 
pyrum  repens ),  white  daisy  ( Chrysanthemum  Leu  can  them  u m),  charlock 
( Brassica  spp.),  live-forever  ( Antennaria  plantaginifolia ),  hawkweed 
(Hieraceum  aurantiacum ),  lance-leaved  plantain  ( Plantago  lanceolata ), 
wild  carrot  ( Daucus  carota ),  brake  ( Osmunda  cinnamomea ),  yellow  dock 
(Bumex  crispus),  and  Canada  thistle  ( Cnicus  arvensis). 

ENTOMOLOGY. 

The  pear  tree  psylla,  M.  V.  Slinoerland  (New  York  Cornell  Sta. 
Bui.  No.  44,  Get.,  1892 , pp.  161-186 , figs.  8). 

Synopsis. — A report  of  studies  and  observations  on  the  pear  tree  psylla  ( Psylla  pyri- 
cola ) by  the  author  under  the  following  heads : Past  history;  classification;  indi- 
cations of  presence ; appearance  and  life  history,  including  a detailed  account 
of  a single  generation  from  breeding-cage  experiments ; methods  of  repression ; 
technical  descriptions  of  nymph  and  adult  forms;  and  bibliography  and  syn- 
onyms. A shorter  account  of  these  investigations  was  published  in  the  proceed- 
ings of  the  Association  of  Economic  Entomologists  in  Insect  Life,  vol.  v,  pp. 
100-103. 

The  pear  tree  psylla  was  introduced  into  Connecticut  from  Europe 
iu  1832,  and  has  been  quite  widely  distributed  over  the  northeastern 
portion  of  the  United  States  as  far  west  as  the  Mississippi  Valley.  In 
1891  it  did  great  damage  to  pear  orchards  in  certain  localities  in  New 
York  and  New  England.  Trees  attacked  by  this  insect  show  a weak- 
ened vitality  early  in  the  season.  The  new  growth  is  restricted  and 
soon  begins  to  wither.  The  leaves  turn  yellow  and  by  midsummer 
very  many  of  the  leaves  and  half-formed  fruits  have  fallen  to  the 
ground.  Immense  quantities  of  a sweet  fluid  called  honeydew  cover 
the  twigs,  branches,  and  trunks  of  the  trees.  This  honeydew  is  at  first 
clear,  but  is  soon  filled  with  a black  fungus  ( Fumago  salicina). 
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The  following  summary  is  taken  from  the  article  in  Insect  Life  above 
referred  to : 

The  adult  insect  measures  scarcely  3 mm.  in  length,  is  very  active,  and  strikingly 
resembles  a cicada  in  miniature.  The  nymphs  are  oval,  exceedingly  Hat,  of  a light 
yellowish  color  when  young,  but  becoming  blackish,  with  distinct  markings  when 
full-grown  The  light  yellowish  cylindrical-ovate  eggs,  which  are  scarcely  visible 
to  the  unaided  eye,  are  attached  by  a short  stalk  near  the  larger  end  and  have  along, 
slender  thread  projecting  from  the  smaller  end. 

My  observations  upon  this  pest  began  in  December,  1891.  At  that  time  adults  and 
a few  nymphs  were  found  hidden  in  the  crevices  of  the  bark  of  the  pear  trees ; no 
eggs  were  found.  The  hibernating  adults  were  watched  and  the  trees  carefully  ex- 
amined at  various  times  during  the  winter,  but  no  eggs  were  laid  until  about  April 
10,  when  the  adults  were  frequently  seen  in  copulation.  These  eggs  were  laid  in  the 
creases  of  the  younger  branches  about  the  bases  of  terminal  buds.  Eggs  on  branches 
brought  into  the  insectary  at  this  time  hatched  in  eleven  days,  but  in  the  field  the 
nymphs  did  not  emerge  until  about  May  10,  when  the  leaves  had  begun  to  unfold. 
The  minute  creatures  immediately  crawled  as  far  as  possible  into  the  leaf  axils  and 
began  sucking  the  sap.  This  seems  to  be  the  favorite  jioint  of  attack  through  the 
season,  and  nymphs  are  invariably  found  in  the  leaf  axils  or  on  the  stems  of  the 
fruit,  unless  very  numerous,  when  they  cluster  about  the  branches  just  below  the 
leaves  or  along  the  midrib  of  the  leaves.  They  prefer  the  younger  and  tenderer 
branches  and  leaves,  which  often  droop  early  in  the  season  from  the  excessive  loss 
of  sap  occasioned. 

By  careful  observations  upon  isolated  individuals  I have  found  that  the  nymphs 
molt  five  times,  including  the  one  at  which  the  adult  insect  appears. 

Adults  of  the  first  spring  brood  began  to  appear  about  June  1.  For  two  days  after 
emerging  they  were  of  a greenish  color  and  then  took  on  the  characteristic  red  and 
black  markings.  Eggs  from  these  adults  were  plentiful  about  June  15  and  were 
found  on  the  under  side  of  the  younger  leaves,  usually  partially  hidden  in  the  pubes- 
cence along  each  side  of  the  midrib.  Adults  of  this  second  brood  appeared  in  about 
thirty  days,  or  July  15.  There  will  thus  be  at  least  three  and  probably  four  broods 
during  the  season.  During  the  summer  all  stages  of  the  insect  may  be  found  on  the 
trees,  owing  to  the  overlapping  of  the  broods. 

Tlfe  summer  forms  of  the  adults  are  smaller  and  less  intense  in  coloring  than  the 
hibernating  adults.  In  the  former  the  front  wings  are  of  a yellowish  tinge,  and  the 
veins,  even  in  dark  specimens,  are  light  yellow,  while  the  front  wings  of  the  latter 
are  nearly  transparent,  with  dark  shades  in  the  cells  and  very  dark  brown  or  black 
veins.  After  a careful  comparison  of  both  forms  with  the  descriptions  of  the  four 
known  pear  psyllas,  pyri,  pyricola,  pyrisuga,  and  simulans,  I am  led  to  believe  that  the 
insect  in  question  is  Psylla  pyricola,  and  that  Psylla  similans  is  the  winter  variety  or 
hibernating  form  of  pyricola. 

Last  year  the  nymphs  were  so  numerous  by  June  15  that  the  honeydew  secreted 
covered  the  branches  and  trunks  of  the  trees,  and  was  accompanied  by  the  usual 
black  fungus,  which  gave  the  trees  a very  smoky,  unhealthy  aj)pearance.  The 
honeydew  appears  to  be  secreted  only  by  the  nymphs,  but  in  what  manner  I do  not 
know.  The  excrement  and  honeydew  are  distinct,  the  former  having  a firm,  whitish 
appearance,  while  the  latter  is  clear  like  water.  I think  both  secretions  come  from 
the  anus. 

With  a view  to  finding  an  effective  means  of  destroying  this  pest,  eggs 
were  dipped  into  kerosene  emulsion  (full  strength  and  diluted  with  three 
parts  of  water  heated  to  130°  F.),  undiluted  kerosene,  turpentine  emul- 
sion (diluted  with  three  parts  of  water),  undiluted  turpentine,  crude 
carbolic  acid  emulsion  (diluted  with  ten  parts  of  water),  resin  wash 
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(triple  strength  and  heated  to  130°  F.),  whale-oil  soap  (double  strength), 
sulphate  of  potash  wash  (double  strength),  concentrated  potash  (1  pound 
to  1 gallon  of  water),  and  undiluted  benzine.  In  all  cases  the  eggs 
hatched  a few  days  after  treatment. 

Nymphs  dipped  in  kerosene  emulsion  were  killed  even  when  the 
emulsion  was  diluted  with  twenty-five  parts  of  water.  Spraying  ex- 
periments with  the  kerosene  emulsion  were  also  successful. 

By  carefully  examining  the  trees  before  and  soon  after  spraying,  it  was  estimated 
that  from  75  to  90  per  cent  of  the  nymphs  were  killed  by  one  spraying  with  kerosene 
emulsion  diluted  with  twenty-five  parts  of  water.  Some  of  the  nymphs  had  by  this 
time  become  nearly  full  grown,  but  these  were  as  quickly  and  effectually  destroyed 
as  were  the  young  ones.  The  habit  of  the  nymphs  of  feeding  in  the  leaf  axils  made 
it  easier  for  the  spray  to  reach  them ; the  liquid  would  naturally  run  down  the  leaf 
petioles  and  twigs  and  gather  in  the  axils,  and  thus  become  very  effective.  It  was 
found  that  2 quarts  of  the  dilution  was  sufficient  for  a large  dwarf  tree ; and  thirteen 
such  trees  could  easily  be  sprayed  in  half  an  hour  with  a knapsack  sprayer.  It  would 
of  course  take  more  time  and  material  to  spray  the  large  standard  trees,  but  the 
whole  cost  for  each  tree  would  not  be  more  than  1 cent  a tree  for  time  and  ma- 
terial. * * * 

The  honeydew  did  not  interfere  with  the  action  of  the  insecticide  this  year — 1892. 
This  was  probably  due  to  the  fact  that  many  hard  showers  fell  during  the  early  part 
of  the  season.  The  rain  washed  off’  much  of  the  secretion.  This  fact  should  be 
taken  advantage  of  by  fruit  growers  in  spraying  for  the  pest.  Spray  soon  after  a 
heavy  rain  storm  if  possible ; a shower  soon  after  spraying  will  not  lessen  the  de- 
structiveness of  the  emulsion  as  the  nymphs  are  killed  almost  instantly.  * * * 

The  best  time  to  spray  is  early  in  the  spring  just  after  the  leaves  have  expanded. 
In  1892  about  May  15  was  the  best  time.  Then  this  first  brood  of  nymphs  had  all 
emerged  and  were  exposed  in  the  axils.  It  was  this  first  brood  that  did  the  most 
damage  in  1891.  Therefore  it  is  very  important  that  the  insect  should  be  checked 
early  in  the  season. 

The  white  grub,  G.  H.  Perkins  ( Vermont  Sta.  Report  for  1891,  pp. 
144-155).— Accounts  of  observations  by  the  author  on  the  life  history 
of  species  of  Lachnosterna  prevalent  in  Vermont,  and  notes  on  experi- 
ments for  their  repression. 

Until  recently  all  writers  have  declared  that  the  Lachnosterna  larvae,  the  white 
grubs,  complete  their  growth  in  the  spring  or  early  summer  and  then  in  a short 
time  change  to  beetles.  Our  observations  show  very  conclusively  that  this  is  not 
true,  but  that  the  larvae  get  their  full  growth  during  the  early  summer,  enter  the 
chrysalid  state,  and  emerge  as  perfect  beetles  late  in  the  summer  or  early  in  the  fall. 
They  remain  more  or  less  dormant  during  the  winter  in  the  ground,  a few  coming 
from  the  ground  in  the  fall,  but  most  not  until  the  following  spring.  The  eggs  are 
laid  in  spring  and  the  beetles  die  in  early  summer. 

Mites,  tfiougfit  to  be  of  tfie  genus  Tyroglyplius  or  Rhizoylyphus , were 
observed  on  tfie  legs  of  larvae  dug  from  tfie  ground  early  in  Marcfi. 
Tfie  fungus  Cor dy ceps  ravenelii  was  on  larvae  dug  April  2.  Larvae  of 
tfiree  sizes  were  found  in  tfie  ground  at  tfie  same  time. 

Altogether  several  hundred  larv£e  Avere  collected  and  placed  in  boxes,  where  they 
could  be  watched.  They  continued  in  excellent  condition  throughout  the  summer, 
but,  with  two  exceptions,  showed  no  indication  of  pupation  until  September.  These 
two  made  cells  and  pupated  early  in  May.  The  rest  were  all  changed  to  beetles  by 
the  last  of  September.  There  was  no  appreciable  change  in  size  or  appearance  of 
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the  large  larvae  during  the  summer,  although  as  they  were  supplied  with  turf  they 
did  not  lack  food.  * * * 

The  first  beetles  appear  usually  about  the  first  of  May,  but  unless  the  season  is 
unusually  early  they  are  not  at  all  abundant  until  the  middle  of  May  or  even  later. 
After  the  middle  of  May  the  numbers  increase  until  after  the  first  of  June,  when 
usually  there  is  a decrease.  Few  are  seen  after  the  last  of  June  until  the  new  brood 
> makes  its  appearance  as  a few  stragglers  in  September,  October,  or  even  November. 
These  last  probably  all  perish  from  cold;  some  certainly  do. 

The  common  species  here  are  Lachnosterna  dubia,  Smith,  and  L.  fusca,  Froh.  Very 
much  less  common  are  L.  grandis,  Smith,  L.  arcuada , Smith,  L.  insperata,  Smith, 
and  L.  ragosa,  Mels.  Usually  more  males  than  females  were  taken. 

Larvae  kept  for  a week  in  frozen  ground  in  January  were  killed. 
Other  similar  experiments  gave  the  same  results.  u Yet  some  of  the 
grubs  dug  from  frozen  ground  in  March  were,  to  all  appearances,  not 
injured.” 

Grubs  kept  for  weeks  in  sand  almost  entirely  free  from  vegetable 
matter  were  not  starved.  Dryness  of  the  soil  injures  the  grubs  and 
if  long  continued  destroys  them.  Potash  salts  were  not  especially 
injurious  to  the  grubs  unless  used  in  large  quantities.  Salt  and 
wood  ashes  were  unsuccessfully  used  as  insecticides  for  these  grubs. 
Bisulphide  of  carbon  and  kerosene  emulsion  were  effective.  Ants, 
frogs,  raccoons,  and  other  enemies  of  the  grub  are  mentioned. 

Notes  on  insecticides,  G.  H.  Perkins  ( Vermont  Sta.  Report  for 
1891, pp.  155-159). — Brief  notes  on  the  author’s  experience  with  Paris 
green,  kerosene  emulsion,  and  potash  salts.  Naphthaline  has  been 
found  to  be  an  efficient  repellent  of  moths,  while  pyrethrum  and  cedar 
chips  were  of  no  use  for  this  purpose. 
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Analyses  of  maple  sugar  and  feeding  stuffs,  J.  L.  Hills  (Ver- 
mont Sta.  Report  for  1891 , pp.  48,  49). — Results  of  the  determination 
of  sugar  in  61  samples  of  maple  sugar,  and  analyses  of  the  following 
feeding  stuffs:  Hay  from  tall  fescue,  redtop,  alfalfa,  orchard  grass,' 
Rhode  Island  bent  grass,  fowl  meadow  oat ^yasgT  fowl  meadow  grass, 
timothy,  green  barley,  damaged  corn  meal,  mixed  meal,  corn  germ  feed, 
cream  gluten  feed,  and  animal  meal.  The  percentage  of  sugar  in  the 
different  samples  of  maple  sugar  ranged  from  70  (very  wet)  to  99.5  (white 
granulated  crystal). 

Experiments  in  feeding  steers,  0.  0.  Georg-eson,  F.  0.  Burtis, 
and  W.  Shelton  (Kansas  Sta.  Bui.  No.  34,  Sept.,  1892,  pp.  51-98, 
plates  8). 

Synopsis. — A comparison  on  four  lots  of  five  steers  each  of  stall-feeding  and  feeding  in 
the  yard  in  winter,  of  whole  corn  and  corn  meal,  and  of  corn  meal  anov^rich 
nitrogenous  grain  mixture.  After  six  months’  feeding  the  animals  were  scdd 
and  slaughtered.  All  were  fed  at  a financial  loss.  The  lot  fed  the  nitrogenous 
ration  were  pronounced  in  much  the  best  condition  and  produced  gain  at  rela- 
tively the  lowest  cost  for  food.  The  results  were  in  favor  of  stall-feeding,  and 
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indicate  that  the  expense  of  fattening  may  he  considerably  increased  by  outdoor 
feeding  in  winter.  The  results  as  to  the  relative  value  of  whole  corn  and  corn 
meal  were  inconclusive.  The  experiment  calls  attention  to  the  losses  which 
may  result  from  feeding  steers  beyond  a certain  weight,  showing  that  beyond 
a certain  point  the  amount  of  food  required  per  pound  of  gain  in  weight 
increased  considerably. 

The  questions  for  which  answers  were  sought  in  this  experiment  were : 
“Is  the  exclusive  corn  diet,  which  is  well-nigh  universal  in  these  States, 
the  cheapest  way  of  finishing  beeves  for  market?  Is  there  anything 
gained  by  sheltering  fattening  beeves?  Do  we  get  better  returns  from 
corn  meal  than  from  whole  corn  ? ^ Twenty  grade  Shorthorn  steers, 
three-year-olds,  selected  from  a herd  of  nearly  two  hundred,  were  di- 
vided into  four  lots  of  five  animals  each.  Two  lots  were  fed  on  whole 
corn,  corn  fodder,  and  prairie  hay,  one  lot  being  confined  in  the  barn 
and  the  other  in  an  open  yard  containing  a shed  open  on  the  south 
side.  The  other  two  lots  were  fed  in  the  barn,  one  receiving  corn  meal, 
corn  fodder,  and  prairie  hay,  and  the  other  a mixture  of  corn  meal,  lin- 
seed meal,  bran,  shorts,  corn  fodder,  and  prairie  hay.  The  feeding 
lasted  from  November  30  to  May  30.  The  amount  of  food  given  was 
regulated  by  the  appetite  of  each  animal.  The  nutritive  ratios  of  the 
rations  of  the  several  lots  were  as  follows : Mixed-grain  ration  1 : 6.27  to 
1 : 5.92,  corn- meal  ration  1 : 11.16,  whole-corn  ration  1 : 12.06  to  1 : 12.87. 
The  average  weight  of  the  steers  at  the  beginning  of  the  trial  was 
1,200  pounds,  and  the  average  cost  $3.29  per  100  pounds  live  weight. 
The  steers  were  weighed  separately  each  week. 

At  the  conclusion  of  the  trial  the  steers  were  sold  to  the  Armour 
Packing  Company  at  Kansas  City,  and  data  were  secured  as  to  the 
dressed  weight  and  intestinal  fat  in  the  case  of  each  steer.  The  lot 
fed  mixed  grain  were  sold  at  $4.20  and  the  other  lots  at  $4.10  per  hun- 
dred weight.  Summaries  are  tabulated  for  each  steer  of  the  food  eaten, 
fluctuations  in  live  weight,  cost  of  food,  water  drank,  dressed  weight 
shrinkage  in  dressing,  and  intestinal  fat;  and  the  financial  result  is 
given  for  each  lot.  The  cost  of  food  is  based  on  ear  corn  at  47  cents, 
corn  meal  at  55  cents,  shorts  at  54  cents,  bran  at  40  cents,  linseed  meal 
at  $1.35,  tame  hay  at  25  cents,  cornstalks  at  12 J cents,  and  prairie  hay 
at  17  J cents  per  100  pounds. 

A condensed  summary  of  the  results  follows : 


Summary  of  results  of  feeding  trial  with  steers. 


Average 
gain  in 
live 

weight. 

Pood  con- 
sumed per  pound 
of  gain. 

Total 
cost  of 
food  per 
lot. 

Selling 

price 

Grain. 

Coarse 

fodder. 

per  lot. 

Lot  1,  mixed-grain  ration . 

Pounds. 
435.  6 

Pounds. 

10. 0 i 

Pounds. 

3.2 

$155. 00 
105. 56 

$341. 46 
299.  30 

Lot  2,  corn -meal  ration 

208.0 

13.  3 

3.5 

Lot  3,  whole-corn  ration,  in  barn 

284.  2 

14. 1 

4.  7 

104.  27 

300.  53 

Lot  4,  whole- corn  ration,  in  yard  “ 

312.8 

15.3 

2.8 

126.  01 

300.  53 
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In  the  financial  statement  no  account  is  taken  of  the  cost  of  feeding 
or  the  value  of  the  manure.  All  four  lots  were  fed  at  a financial  loss, 
this  loss  ranging  with  the  different  lots  from  $15.48  with  lot  3 to 
$37.21  with  lot  4. 

“ The  showing  on  the  block  was  decidedly  in  favor  of  lot  1 [mixed 
grain  ration].  Several  good  judges  of  meat,  who  examined  and  com- 
pared the  carcasses  after  slaughtering,  had  no  great  difficulty  in  pick- 
ing out  the  best  fed  lot.  Aside  from  being  the  heaviest,  the  meat  was 
thicker  and  the  fat  more  abundant  and  better  distributed.  The  car- 
casses of  the  other  three  lots  did  not  differ  in  appearance  to  any 
marked  degree,  but  the  figures  show  some  difference  in  favor  of  those 
fed  indoors.” 

The  food  nutrients  consumed  per  pound  of  gain  are  stated  as  fol- 
lows: 


Food  nutrients  per  pound  of  gain  in  live  weight. 


Gain  in 
live  weight. 

Consumed  per  pound 
of  gain. 

Protein. 

Carbohy- 

drates. 

Lot  1 November  30  to  February  22 

Pounds. 
1, 213 
965 
1, 340 
1,421 
1,  564 

Pounds. 

0.  968 

1.  570 
0.  941 
0.  909 
0.934 

Pounds. 

6. 00 
9. 33 
10.51 
10.  97 
12.  02 

Lot  1 February  22  to  May  30 

Lot  2 November  30  to  May  30 

Lot  3,  November  30  to  May  30 - 

Lot  4,  November  30  to  May  30 

With  the  exception  of  the  second  period  of  lot  1,  which  is  accounted  for  by  the 
fact  that  as  the  animals  ripened  more  and  more  nourishment  was  required  for  each 
pound  of  gain,  there  is  here  a remarkable  uniformity  in  the  amount  of  protein 
required  to  make  a pound  of  gain,  regardless  alike  of  the  difference  in  gain  and  the 
difference  of  carbohydrates.  I have  nowhere  in  works  on  feeding  seen  this  relation 
of  protein  to  gain  pointed  out,  and  I venture  to  call  attention  to  it  here  because  it 
may  be  of  much  practical  importance.  It  suggests  that  the  feeder  should  base  his 
valuation  of  any  feed  almost  exclusively  on  the  amount  of  digestible  protein  it  con- 
tains, and  instead  of  buying  it  by  the  bushel  or  by  the  hundred  weight,  he  should 
buy  it  at  so  much  per  pound  of  digestible  protein,  precisely  as  artificial  fertilizers 
are  bought  for  the  amount  of  nitrogen,  potash,  and  phosphoric  acid  they  contain. 
It  is  a confirmation  of  the  practical  value  of  the  “ feeding  standards  ” as  a guide  in 
feeding,  and  is  in  fact  simply  a presentation  of  the  same  principle  in  a different 
form.  That  the  amount  of  protein  required  for  a pound  of  gain  increases  as  the  ani- 
mal ripens  is  proven  by  the  diminished  gain  for  the  feed  consumed.  In  this  con- 
nection the  following  figures,  which  are  deduced  from  the  tables  of  lot  1,  will  be  of 
interest : 

Grain  eaten  per  pound  of  gain. 

Pounds. 


After  56  days 7. 30 

After  84  days 8. 07 

After  112  days 8.  40 

After  140  days 9. 01 

After  168  days 9. 27 

After  182  days 10. 00 
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This  simply  confirms  wliat  is  known  to  every  feeder,  that  it  costs  more  to  finish,  a 
steer  off  than  it  does  to  give  him  the  main  portion  of  his  weight.  It  shows  that  the 
greatest  profit  is  likely  to  he  made  if  the  cattle  are  marketed  as  soon  as  in  fairly 
good  condition,  other  conditions  being  equal.  This  being  the  case,  there  is  hut  little 
encouragement  for  feeders  to  bring  highly  finished  cattle  on  the  market.  The  pack- 
ers do  not  pay  enough  more  for  that  class  of  cattle  to  pay  for  the  extra  feed  it  re- 
quires to  put  them  in  condition  and  leave  the  same  margin  of  profit  to  the  feeder 
that  he  can  realize  on  an  animal  in  only  moderate  flesh. 

[As  between  barn-feeding  and  yard-feeding,  although  lot  4 fed  in  the  yard  gained 
more  than  lot  3 fed  similarly  in  the  barn,  they  shrunk  more  in  transportation  to 
Kansas  City,  so  that  the  two  lots  weighed  the  same  at  the  time  of  sale.] 

Each  steer  in  the  yard  ate  844  pounds  more  corn  than  the  steers  similarly  fed  in 
the  barn,  and  also  somewhat  more  of  the  rough  feed.  [It  cost]  12  bushels  of  corn  at 
33  cents  a bushel,  or  $4  more  per  head  in  feed  to  feed  outdoors  than  it  did  in  the 
barn.  Whether  it  is  more  profitable  to  pay  this  tribute  to  cold  weather  under  outdoor 
management  than  to  invest  it  in  shelter,  each  feeder  must  decide  for  himself. 
It  should  be  noted  in  this  connection  that  on  the  whole  the  season  was  very  favo- 
rable to  outdoor  feeding.  * * * The  gain  was  very  light  during  the  coldest 

weather.  * * * 

[ As  between  whole  corn  (lot  3)  and  corn  meal  (lot  2)]  it  required  only  0.8  pound 
more  ear  corn  than  corn  meal  to  each  pound  of  gain.  * * * The  test  can  not, 

however,  be  considered  conclusive.  The  steers  were  not  accustomed  to  corn  meal, 
and  for  some  time  after  the  experiment  began  they  did  not  eat  enough  to  maintain 
their  weight.  * * * 

Lot  1,  fed  on  the  “balanced  ration  ” in  the  barn,  as  described  elsewhere,  stands  out 
conspicuously  in  comparison  with  the  others.  They  laid  on  flesh  much  more  rap- 
idly and  on  a much  less  weight  of  feed  for  the  gain  made.  * * * They  ate  well ; 

they  seemed  to  relish  the  feed;  they  did  not  suffer  from  indigestion  or  scours,  as  was 
the  case  with  a few  of  the  others  for  brief  periods.  * * * 

The  feeding  of  this  lot  proves  that  the  balanced  ration  will  fit  cattle  for  market 
much  more  rapidly  than  corn,  and  that  it  is  unprofitable  to  continue  the  feeding 
much  beyond  the  period  of  rapid  gain.  While  they  gained  1,213  pounds  during  the 
first  twelve  weeks,  they  gained  only  965  pounds  during  the  last  fourteen  weeks,  and 
that,  too,  on  a considerably  richer  feed. 

At  tlie  conclusion  of  the  description  of  the  experiment  photographic 
tductions  are  given  of  two  steers  from  each  lot. 


eding  experiments  with  steers,  0.  A.  Goessmann  (Massachti- 


4jmeus  State  Sta.  Bui.  Ao.  44,  Oct.,  1892,  pp.  2-16). — These  experiments 
were  in  the  same  line  as  a previous  one  reported  in  Bulletin  No.  40  and 
the  Annual  Report  of  the  station  for  1891  (E.  S.  R.,  vol.  in,  p.  162,  and 
IV,  p.  67),  namely,  the  estimation  of  the  cost  of  producing  beef  in  the 
case  of  growing  steers. 

The  first  series  of  experiments  indicated  that  on  the  same  nation 
yearling  steers  made  a higher  rate  of  gain  than  two-year  olds,  and  that 
in  order  to  fatten  beef  profitably  at  the  current  market  prices  much 
care  must  be  exercised  in  selecting  and  compounding  the  feeding  stuffs 
used. 

The  present  trial  was  with  two  yearling  grade  Shorthorn  steers, 
weighing  600  and  675  pounds  respectively,  and  lasted  from  December, 
1889,  to  March,  1891.  This  time  is  divided  into  three  periods,  the  first 
winter’s  feeding,  the  summer  pasturing,  and  the  second  winter’s  feed- 
ing. During  the  first  winter’s  feeding  the  steers  received  at  different 
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times  sugar  beets,  corn  fodder,  corn  stover  or  silage,  and  wheat  bran  with 
gluten  meal,  or  with  linseed  meal  or  corn-and-cob  meal.  In  the  summer 
they  were  turned  out  to  pasture,  and  the  second  winter  they  received 
wheat  bran,  cotton  seed  meal,  and  hay,  to  which  barley  meal  and  barley 
straw  were  added  at  different  times.  Analyses  with  reference  to  both 
food  and  fertilizing  ingredients  are  given  of  all  the  feeding  stuffs  used. 
In  calculating  the  financial  results  account  is  taken  of  the  value  of  the 
fertilizing  ingredients  of  the  food,  and  the  following  prices  are  used: 
Wheat  bran  $16.50  (first  winter)  and  $23.50  (second  winter),  gluten 
meal  $23,  old-process  linseed  meal  $27.50,  cotton-seed  meal  $27.50, 
corn-and-cob  meal  $16.50,  barley  meal  $30,  corn  stover  $5,  corn  silage 
$2.75,  corn  fodder  $7.50,  barley  straw  $5,  roots  $4  to  $5,  and  hay 
$12  to  $15  per  ton,  and  pasturage  40  cents  per  head  per  week.  The 
steers  were  bought  at  3J  cents  per  pound  live  weight.  Full  data  for 
the  experiment  are1  tabulated.  A summary  of  the  gains  in  weight  for 
each  period  is  as  follows : 

Live  weight  of  steers. 


Weight  at 
beginning 
of  period. 

Gain  in 
weight  dur- 
ing period. 

Average 
daily  gain 
in  weight. 

First  winter : 

Steer  1 

Pounds. 

675 

Founds. 

220 

Pounds. 
1.  53 

Steer  2 

600 

240 

1.07 

0.  87 
0.  58 

Summer  pasturage : 

Steer  1 

895 

125 

Steer  2 

840 

83 

Second  winter : 

Steer  1 _ 

1,020 

923 

308 

1.  90 
1. 43 

Steer  2 

231 

The  steers  were  fed  at  a financial  loss.  The  first  winter  there  was  a 
profit  not  quite  equal  to  the  value  of  the  estimated  manure;  on  pas- 
turage there  was  a loss  of  about  3 cents  each  per  day,  and  the  second 
winter  the  financial  results  were  less  satisfactory  than  the  first  winter. 

“The  results  of  the  second  feeding  experiment  emphasize  the  state- 
ment made  in  connection  with  the  report  of  our  first  experiment, 
namely,  cheaper  and  more  efficient  fodder  rations  than  most  of  our 
grass  lands — meadows  and  pastures — can  furnish  have  to  be  devised 
to  render  the  production  of  beef  for  our  markets  remunerative.” 

Soiling  crops  and  feeding  experiments  with  soiling  crops, .^0.  S. 
Phelps  ( Connecticut  Storrs  Sta.  Bui.  Ao.  9 , Nov.,  1893,  pp.  16).  ‘ » / 

Synopsis. — The  experience  of  the  station  for  four  years  in  growing  wheat  fodder, 
clover,  oats  and  peas,  oats  and  vetch,  Hungarian  grass,  scarlet  clover,  spja 
beans,  cowpeas,  and  barley  and  peas  for  soiling  is  given,  together  with  a general 
discussion  on  the  comparative  value  of  legumes  and  a description  of  a feeding 
experiment  with  soiling  crops  for  milch  cows. 

“ Under  the  soiling  system  more  stock  can  be  kept  on  a given  acre- 
age than  by  pasturing;  much  of  the  expense  of  fencing  is  saved;  nearly 
all  of  the  food  given  is  available  for  the  formation  of  products,  as  there 
is  no  waste  of  energy  in  searching  for  food ; and  the  manure  can  be  pre- 
served free  from  waste.” 
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A calculation  of  the  amounts  of  food  ingredients  from  1 acre  of 
several  different  kinds  of  forage  crops,  based  on  the  yields  and  analy- 
ses of  the  crops  at  the  station,  are  given  below : 


Valuable  constituents  per  acre. 


Field  A,  1890. 


Silage  corn 


Field  A,  1891. 


Barley  and  peas 

Total,  two  crops 


Field  B,  1892. 


Wheat  fodder 

Cowpeas 

Total,  two  crops. 


Total 

crop. 

Protein. 

Pat. 

Nitrogen  - 
free  ex- 
tract. 

Fiber. 

Tons. 

Pounds. 

Pounds. 

Po~  ds. 

Pounds. 

22.0 

682 

242 

546 

2, 380 

10.8 

605 

144 

2, 036 

1,200 

4.9 

356 

67 

714 

5C0 

15.7 

961 

211 

• 

2,  750 

1,  700 

10.6 

406 

200 

2,  692 

1,430 

11.4 

570 

91 

935 

730 

22.0 

976 

291 

3,  627 

2, 160 

From  four  years’  experience  the  station  recommends  the  following 
series  of  crops  for  soiling  throughout  the  summer  for  central  Connecti- 
cut: 


Kinds  of  fodder. 

Amount  of  seed  per 
acre. 

Approximate 
time  of  seeding. 

Approximate  time 
of  feeding. 

Eye  fodder 

2J  to  3 bushels 

Sept.  1 

May  10-20. 

May  20-June  5. 
June  5-15. 

June  15-25. 

June  25-July  10. 
July  10-20. 

July  20 -Aug.  1. 
Aug.  1-10. 

Aug.  10-20. 

Sept.  5-20. 

Sept.  20-30. 

Oct.  1-30. 

Wheat  fodder 

2J  to  3 bushels 

Clover  - 

20  pounds 

July  20-30  .... 

Grass  (from  grass  lands) 

Oats  and  peas 

Oats  and  peas  - _ . - . 

2 bushels  each 

2 bushels  each 

Apr.  10 

A pr  20 

Oats  and  peas 

2 bushels  each 

Apr.  30  

Clover  rowen  (from  3) 

Hungarian  

ir  bushels 

June  10 

Cowpeas  

1 bushel  

June  5-10. . . . 

Bowen  (from  grass  lands) 

Ha.rlfw  and  nans 

2 bushels  each  Ann-.  5-10 

i 1 

Feeding  experiments  with  soiling  crops  for  milch  cows  (pp.  9-16). — 
With  a view  to  studying  the  value  of  various  green  fodders  for  milk 
and  butter  production,  feeding  trials  were  made  during  the  summers 
of  1891  and  1892,  four  cows  being  used  in  each  case.  During  these  two 
seasons  green  fodder  , crops  were  fed  from  June  1 until  November  1; 
the  feeding  trials  proper  lasted  from  Jane  8 to  September  22, 1891,  and 
from  May  29  to  August  15,  1892.  In  1891  there  were  three  grade  Jer- 
sey and  one  Jersey-Guernsey  cow,  and  in  1892  the  same  cows  were 
used  except  that  one  grade  Jersey  was  replaced  by  another.  The 
amount  of  green  fodder  fed  varied  from  50  to  75  pounds  per  day, 
accordiug  to  the  moisture  of  the  crop.  The  grain  was  the  same  for 
both  years,  and  consisted  of  3 pounds  of  corn  meal  and  L pound  of  new- 
process  linseed  meal  per  day,  fed  with  a small  quantity  of  cut  hay  or 
oat  straw.  The  soiling  crops  tested  were  wheat  fodder,  timothy  and  clo- 
ver, oats  and  peas,  oats  and  vetch,  Hungarian  grass,  clover,  rowen, 
and  cowpeas.  These  were  fed  in  periods  of  tour  days  each  in  1891,  and 
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of  seven  days  each  in  1892.  The  data  given  include  analyses  of  the 
green  fodders  fed,  analyses  of  the  milk  given  in  different  periods,  and 
the  calculated  amount  of  butter.  A statement  is  also  given  showing 
the  food  ingredients,  potential  energy,  and  nutritive  ratio  of  each 
ration  fed. 

LLIii  these  experiments  when  clover  was  fed  the  amounts  of  milk  and  butter  were 
considerably  increased  and  the  percentages  of  fat  were  higher  than  during  the  test 
with  Hungarian  grass  just  before  and  after  those  with  clover.  The  average  product 
from  four  cows  during  the  first  series  of  clover  tests  (August  10,  14,  and  18)  of  1891 
was  281  pounds  of  milk  and  15.6  pounds  of  butter,  and  the  average  percentage  of  fat 
was  5.3  per  cent;  while  for  the  tests  with  Hungarian  grass  (August  3 and  27)  the 
average  quantity  of  milk  was  249  pounds,  and  of  butter  12. 9 pounds,  and  the  average  per- 
centage of  fat  5 per  cent.<^  * * The  advantages  of  clover  to  the  dairy  farmer  may 
be  briefly  summed  up  as  follows : It  is  more  valuable  than  hay  or  coni  stover  in  the 
production  of  milk;  it  obtains  much  of  its  nitrogen  from  the  air  and  can  bo  grown  with 
mineral  fertilizers  only ; it  increases  the  value  of  the  manure ; and  it  tends  to  improve 
the  soil  by  the  decay  of  its  roots,  stubble,  and  leaves,  which  remain  after  the  crop  is 
harvested. 


Corn  fodder  vs.  corn  silage  for  milch  cows,  W.  W.  Cooke  and 
J.  L.  Hills  (Vermont  Sta.  Report  for  1891 , pp.  75-86). 

Synopsis. — A comparison  between  ensiled  and  field-cured  fodder  corn  for  milch  cows^r; 
Alternate  rows  of  corn  were  stooked  in  the  field  and  ensiled  respectively.  Three  v 
cows  were  fed  silage  and  corn  fodder  respectively,  to  which  hay  and  grain  were 
added  in  four  periods  of  four  weeks  each,  being  changed  from  one  ration  to  the 
other  at  the  end  of  each  period.  The  cows  gave  about  9.1  per  cent  more  milk  on 
silage  than  on  corn  fodder,  but  in  general  the  milk  was  of  poorer  quality. 


Alternate  rows  of  corn  were  put  into  the  silo  and  stooked  respect- 
ively. The  corn  fodder  was  brought  to  the  barn  and  placed  in  stooks 
on  a slightly  sloping  piece  of  'ground.  The  stooks  contained  from  400 
to  800  pounds.  They  were  drawn  together  tightly  at  the  top  and 
bound  with  a cord,  and  were  left  standing  outside  until  needed  for 
feeding. 

About  the  first  of  November  a feeding  experiment  with  the  silage  and 
corn  fodder  was  commenced  with  three  cows,  all  fresh  in  milk.  Each 
cow  received  8 pounds  of  hay  and  4 pounds  of  grain,  and  in  addition  two 
cows  received  silage  and  one  corn  fodder.  At  the  end  of  four  weeks 
the  cow  on  corn  fodder  was  changed  to  silage,  and  vice  versa.  The 
cows  were  changed  from  silage  to  corn  fodder  and  vice  versa  four  times 
during  the  trial,  so  that  each  cow  received  corn  fodder  for  two  periods 
and  corn  silage  for  two  periods.  The  last  twelve  days  of  each  period 
the  milk  of  each  cow  was  analyzed  and  the  amount  of  water  drank  was 
also  recorded.  Samples  of  the  silage  were  taken  weekly  for  analysis 
and  samples  of  each  stook  of  corn  fodder  as  soon  as  it  was  cut  up. 
These  analyses  are  tabulated.  Data  as  to  the  yield  and  composition  of 
the  milk  and  amount  of  water  drank* are  also  tabulated. 

Every  time  tbe  cows  changed  from  corn  silage  to  corn  fodder  and  back  again  to 
silage  the  average  of  the  amounts  of  milk  given  during  the  two  silage  periods 
is  larger  than  that  during  the  fodder  period,  and  when  the  change  was  made  from 
corn  fodder  to  silage  and  back  again  to  fodder  the  silage  proved  superior  to  the 
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fodder.  In  other  words,  the  silage  yielded  per  day  and  per  cow  more  milk  than  the 
corn  fodder.  * * * 

In  eight  cases  out  of  nine  corn  fodder  produced  milk  with  a larger  per  cent  of 
solids  than  that  given  by  corn  silage,  and  in  seven  cases  out  of  nine  the  milk  also  has 
a higher  per  cent  of  fat.  In  general,  then,  corn  silage  has  given  more  milk  of  a 
poorer  quality  and  corn  fodder  less  milk  of  a richer  quality.  The  average  milk  from 
corn  silage  contained  12.91  per  cent  total  solids  and  4.05  per  cent  fat;  the  average 
from  corn  fodder,  13.35  per  cent  solids  and  4.28  per  cent  fat.  * * * 

The  three  experimental  cows  produced  4,897  pounds  of  milk  while  eating  9,089 
pounds  of  corn  fodder.  At  the  same  rate  the  whole  of  the  corn  fodder  would  have 
produced  7,688  pounds  of  milk.  The  same  cows  ate  14,266  pounds  of  the  silage  and 
produced  5,922  pounds  of  milk,  or  the  equivalent  of  8,525  pounds  of  milk  for  the 
whole  20,532  pounds  of  silage.  This  makes  a total  of  838  pounds  of  milk  or  9£  per 
cent  in  favor  of  silage.  Calculating  in  the  same  way  for  solids  and  fat  the  table 
below  is  obtained : 


Yield  of  milk,  etc.,  on  silage  and  corn  fodder  f rom  equal  areas. 


Milk. 

Total 

solids. 

Fat. 

Entire  corn  silage  produced 

Pounds. 
8, 525 
7,  688 

Pounds. 
1,  099 
1,  026 

Pounds. 

345 

329 

Entire  corn  fodder  produced 

Gain  due  to  silage 

837 

72 

16 

G*>in  per  rent. 

9.5 

7" 1 

4.6 

If  the  last  twelve  days  of  each  period  are  used  as  a basis  for  calculating  the  whole, 
the  gain  in  favor  of  silage  amounts  to  6£  per  cent  of  milk,  3 per  cent  of  solids,  and  1 
per  cent  of  fat.  * * * 

[As  between  ensiling  and  stooking,]  the  loss  of  dry  matter  is  nearly  the  same, 
20  per  cent  in  ensiling  and  19  per  cent  in  stooking.  The  loss  of  albuminoids  is  high- 
est in  the  stooked,  so  that  we  should  expect  from  analyses  that  the  dry  matter  in  the 
corn  fodder  would  have  a lower  feeding  value  than  that  of  the  silage,  and  in  the 
feeding  trial  we  find  that  a pound  of  dry  matter  in  the  silage  produced  about  9 per 
cent  more  milk  than  an  equal  amount  in  the  corn  fodder. 

[These  results  are  compared  with  those  obtained  at  the  Wisconsin  Station,  with 
which  in  general  they  “agree  very  closely.”]  In  AVisconsin  silage  produced  5 per 
cent  more  milk  than  corn  fodder,  in  Vermont  9£  per  cent.  In  Wisconsin  silage  pro- 
duced 6^  per  cent  more  butter  than  corn  fodder,  in  Vermont  4 per  cent.  * * * 

[But]  in  Wisconsin  the  milk  given  while  eating  silage  was  slightly  richer  than  that 
given  during  the  corn  fodder  periods,  while  in  Vermont  the  milk  given  on  corn  fod- 
der was  decidedly  richer  than  that  on  silage.  * * * 

The  cows  seemed  to  like  the  silage  a little  better  than  they  did  the  corn  fodder, 
though  they  ate  the  corn  fodder  with  a great  deal  of  relish. 

[With  reference  to  the  amount  of  water  consumed  on  the  two  rations,  it  is  shown 
that]  in  seven  out  of  eight  tests  the  cows  took  more  water  into  the  system  daily  and 
gave  more  milk  while  eating  silage  than  while  on  corn  fodder  and  in  the  other  case 
the  amounts  were  equal;  thus  on  the  ration  which  produced  the  most  milk  they  con- 
sumed the  most  water.  When  the  cows  returned  at  a later  period  to  the  same  ration 
they  had  had  earlier  they  of  course  gave  less  milk  and  took  less  water  in  three  cases 
out  of  four.  The  average  shrinkage  in  milk  was  8 per  cent  and  they  took  10  per  cent 
less  water.  These  figures  show  that  cows  need  to  consume  more  water  the  more 
milk  they  give,  and  that  they  will  do  so  whether  the  food  is  succulent  or  dry. 

A comparison  of  clover  silage  and  corn  silage  fed  to  milch 
coa^s,  J.  L.  Hills  ( Vermont  Sta.  Report  for  1891 , pp.  86 , 87). — In  a 
^Fffiparison  of  these  foods  on  ten  cows  in  three  periods  of  eight  days 
each,  “ the  clover  silage  did  not  do  as  well  as  the  corn  silage.” 


FOODS ANIMAL  PRODUCTION. 


483 


Effect  of  change  of  quarters  on  quantity  and  quality  of  milk, 

J.  L.  Hills  ( Vermont  Sta.  Report  for  1891 , pp.  87 , 88). — “On  the  morn- 
ing of' October  30  the  herd  was  milked  for  the  last  time  at  the  old  sta- 
tion farm  and  then  driven  3 J miles  to  their  new  quarters  at  the  present 
farm.  Composite  samples  were  taken  of  the  milks  of  seven  cows  for 
four  milkings  before  and  four  after  the  change.”  The  results  of  the 
analyses  of  these  samples  are  tabulated. 

Not  only  was  there  a general  increase  in  yield  during  the  two  days,  hut  each  in- 
dividual cow  gave  more  at  each  milking  than  at  the  corresponding  one  before  the 
change.  Six  out  of  seven  gave  a poorer  quality  after  the  change.  * * * 

The  quantity  gain  in  the  aggregate  was  greater  than  the  quality  loss,  so  that  6^ 
per  cent  larger  yield  of  milk  ingredients  followed  the  change. 

Experiments  in  pig-feeding,  H.  T.  French  and  C.  D.  Thompson 
( Oregon  Sta.  Bui.  No.  20,  Sept.,  1892,  pp.  12,  plates  8). 

Synopsis. — Statistics  are  reported  as  to  the  practices  in  pig-raising  in  Oregon,  and  an 
account  is  given  of  a feeding  trial  made  with  six  pigs,  averaging  150  pounds  each, 
to  compare  whole  oats  and  wheat,  fed  separately,  with  the  same  grains  ground 
and  with  a grain  mixture.  Much  of  the  grain  fed  whole  seemed  to  be  undigested. 

With  a view  to  ascertaining  the  general  practices  among  farmers  in 
Oregon  in  raising  pigs,  a circular  of  inquiry  was  mailed  to  seventy-live 
persons  in  different  parts  of  the  State.  Eeplies  were  received  from 
sixty  of  these,  which  summarized  showed  that  75  per  cent  fed  their 
pigs  one  year  or  more  before  slaughtering  ; that  60  per  cent  slaughtered 
their  pigs  at  between  150  and  200  pounds,  30  per  cent  at  between  200 
and  250  pounds,  and  10  per  cent  at  between  250  and  300  pounds ; that 
pasturage  on  green  wheat,  stubble,  or  woodland  was  the  most  common 
food  for  growing  pigs,  and  wheat,  oats,  barley,  and  screenings  for  fat- 
tening pigs;  and  that  50  per  cent  fed  the  grain  whole,  while  the 
remainder  used  more  or  less  ground  grain. 

An  experiment  was  made  at  the  station  with  six  pigs,  all  of  the  same 
litter,  which  were  divided  by  weight  into  three  lots,  with  a sow  and  a 
barrow  in  each  lot,  and  fed  from  September  1 to  December  29 — 120 
days — as  follows:  Lot  1,  chopped  oats  the  first  two  months  and  ground 
wheat  the  last  two;  lot  2,  whole  oats  the  first  two  months  and  whole 
wheat  the  last  two ; and  lot  3,  mixtures  of  ground  oats  and  wheat  with 
shorts  or  barley  or  both.  The  grain  was  soaked  before  feeding  and 
salt  was  added.  Charcoal  was  fed  regularly. 

The  pigs  were  nearly  five  and  a half  months  old  at  the  beginning 
of  the  trial  and  averaged  about  150  pounds  each  in  weight.  At  the 
close  of  the  trial  they  ranged  in  weight  from  286  to  329  pounds.  The 
following  is  the  summary  of  the  results  for  each  lot: 


Summary  of  results  of  feeding  pigs. 


Total 
gain  in 
weight. 

Total 

food 

eaten. 

Food 
eaten  per 
pound  of 
gain. 

Cost  of 
food  per 
pound  of 
gain. 

Loti,  chopped  oats  and  ground  wheat 

Pounds. 

330.5 

308.0 

318.0 

Pounds. 
1,  603. 0 
1,  829.  5 
1,  562.  5 

Pounds. 

4.8 
6.0 

4.9 

Cents. 

5.9 

7.2 

5.5 

Lot  2,  whole  oats  and  whole  wheat 

Lot  3,  grain  mixture 
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The  cost  is  based  on  oats  and  barley  at  $1  per  100  pounds,  wheat  at 
$1.36,  and  shorts  at  90  cents,  and  apparently  no  charge  was  made  for 
grinding.  The  total  gains  made  during  the  first  two  months  were, 
on  ground  grain,  155  pounds;  on  whole  grain,  183  pounds;  and  on  grain 
mixture, 262  pounds;  and  during  the  last  two  months,  on  ground  grain, 
175.5  pounds;  on  whole  grain,  125  pounds;  and  on  grain  mixture,  56 
pounds. 

The  manure  was  gathered  at  various  times  and  examined  in  a mechanical  way  to 
determine  how  much  of  the  whole  grain  passed  through  the  digestive  system  with- 
out being  materially  changed.  As  much  as  50  per  cent  by  weight  of  the  entire  dry 
excrement  from  pigs  fed  on  whole  oats  and  wheat  was  washed  out  at  different  times. 
The  grain  was  passed  in  as  perfect  a condition  as  when  fed,  as  far  as  the  eye  could 
detect.  The  same  was  true  of  those  fed  on  the  ground  grain  where  it  was  unmixed, 
except  the  material  was  finer.  A large  portion  was  to  all  appearances  wholly  un- 
digested. 

Plates  are  given  showing  the  relative  proportion  of  fat  and  lean  in 
the  case  of  the  several  lots. 

Pig-feeding,  W.  W.  Cooke  ( Vermont  Sta.  Report  for  1891 , pp.  120- 

Synopsis. — A comparison  was  made  between  sweet  skim  milk,  sour  skim  milk,  and 
heavy  feeding  of  corn  meal  for  growing  pigs.  Two  lots  of  three  pigs  each  and 
one  lot  of  two  pigs  were  fed  from  May  18  to  October  27.  The  pigs  on  sour  skim 
milk  gave  better  results  in  every  case  than  those  on  sweet  skim  milk.  The  pigs 
fed  heavily  on  corn  meal  made  a larger  growth  than  the  others,  hut  at  a greater 
expense  for  food  for  each  pound  of  growth.  The  results  of  pig-feeding  experi- 
ments at  the  station  for  three  years  are  summarized. 

An  experiment  was  made  with  eight  pigs  to  compare  sweet  skim  milk 
with  sour  skim  milk  and  to  ascertain  how  much  corn  meal  can  be  profit- 
ably fed  to  pigs.  The  pigs  were  small  Yorkshires,  about  six  weeks  old 
at  the  beginning  of  the  experiment.  They  were  divided  into  three  lots, 
two  lots  containing  three  pigs  each  and  one  lot  two  pigs.  The  skim 
milk  was  nearly  all  from  deep  cold  setting.  That  to  be  fed  sweet  was 
warmed,  to  take  off  the  chill,  and  fed  at  once;  that  to  be  fed  sour  was 
left  in  an  open  tub  until  it  became  thoroughly  sour  and  rank,  often 
fully  wheyed  off.  Two  ounces  of  corn  meal  were  mixed  with  each  quart 
of  skim  milk  and  the  mixture  fed  ad  libitum  until  the  pigs  were  large 
enough  to  take  6 quarts  of  the  mixture  per  day,  after  which  a mixture 
of  equal  parts  by  weight  of  wheat  bran  and  gluten  meal  was  added 
to  the  ration  in  increasing  amounts.  The  experiment  lasted  from  May 
18  to  October  27.  Lot  1 received  sweet  skim  milk  and  lot  2 sour  skim 
milk.  Lot  3 was  given  all  they  would  eat  of  a mixture  of  1 pound  of  corn 
meal  to  1 quart  of  sweet  skim  milk.  The  amounts  of  food  eaten,  gain  in 
live  weight,  and  the  food  eaten  per  pound  of  gain  in  live  weight  are 
tabulated.  The  lot  on  sweet  skim  milk  made  an  average  gain  during 
the  trial  of  15S  pounds,  the  lot  on  sour  milk  175  pounds,  and  the  lot 
on  corn  meal  237  pounds.  The  average  total  gain  in  live  weight 
during  the  trial  was  158  pounds  for  the  lot  on  sweet  skim  milk,  175 
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pounds  for  the  lot  on  sour  skim  milk,  and  237  pounds  for  the  lot  on  corn 
meal;  and  the  dry  matter  eaten  per  pound  of  gain  in  live  weight  was 
2.99  pounds  for  the  lot  on  sweet  skim  milk,  2.67  pounds  for  the  lot  on 
sour  skim  milk,  and  2.82  pounds  for  the  lot  on  corn  meal. 

[As  between  sweet  and  sour  skim  milk]  the  sour  skim  milk  produced  the  better  re- 
sults iu  every  case.  To  one  who  watched  the  pigs  from  day  to  day  it  was  not  neces- 
sary that  the  pigs  be  weighed  iu  order  to  show  that  they  were  doing  better  ou  the 
sour  skim  milk'.  It  was  evident  within  threo  weeks  after  the  pigs  were  put  ou  the 
separate  diets  that  those  having  the  sour  skim  milk  were  eating  their  food  with  a 
better  relish,  were  looking  sleeker,  and  growing  faster,  although  both  lots  ate  their 
food  up  clean  so  that  they  actually  consumed  the  same  amount  of  nutriment. 

One  of  the  pigs  fed  on  the  heavy  corn-meal  diet  died  within  three 
weeks  after  the  test  began.  The  other  pig  grew  faster  than  the  skim 
milk  pigs,  but  ate  a proportionally  larger  amount  of  food,  so  that  the 
cost  of  pork  per  pound  was  greater  than  in  the  case  of  the  other  pigs. 
With  corn  meal  and  gluten  meal  at  $24  each  per  ton  and  bran  at  $20, 
there  was  a profit  of  $16.78  from  feeding  the  seven  pigs.  Analyses  of 
the  skim  milk,  corn  meal,  wheat  bran,  and  gluten  meal,  with  reference 
to  fertilizing  ingredients,  are  given. 

The  results  of  pig-feeding  experiments  at  the  station  for  three  years 
are  given  as  follows : 

On  the  average  during  these  three  years  the  pigs  have  required  1.43  pounds  of  dry 
matter  in  the  food  to  make  1 pound  of  growth  up  to  the  time  they  weighed  53  pounds, 
and  this  amount  increases  steadily  as  the  pigs  increase  in  live  weight,  until  when 
they  weigh  201  pounds  it  has  required  3.84  pounds  of  dry  matter  in  the  food  to  pro- 
duce 1 pound  of  growth. 

Nearly  all  the  pigs  cease  to  yield  a profit  after  they  have  reached  a live  weight  of 
180  pounds. 

The  value  of  skim  milk  has  varied  in  different  experiments  from  24  to  27  cents  per 
100  pounds,  averaging  25  cents. 

With  the  foods  used,  skim  milk,  corn  meal,  bran,  middlings,  and  gluten  meal,  the 
fertilizing  value  has  been  on  the  average  61$  per  cent  of  the  cost  of  the  food. 

Feeding  roots  vs.  dry  food,  J.  W.  Sanborn  ( Utah  Sta,  Bui.  No.  17, 
Oct.,  1892,  gp.  12).  & 

Synopsis. — Comparisons  of  roots  vs.  no  roots  on  fattening  steers,  pigs,  and  sheep. 
Data  as  to  the  effect  of  the  roots  on  the  gain  in  weight,  proportion  of  water  in 
the  carcass,  character  of  the  meat,  etc.,  are  tabulated. 

Separate  trials  were  made  of  feeding  roots  (mangel- wurzels,  turnips, 
and  sugar  beets)  to  steers,  pigs,  and  slieep.  Each  of  these  included 
four  or  six  animals,  divided  into  two  lots,  one  of  which  received  roots 
and  the  other  none.  The  steers  were  fed  from  December  23  to  March 
21,  receiving  hay,  corn  fodder,  and  grain  ; the  pigs,  from  December  24 
to  April  8,  receiving  ground  oats,  peas  and  barley,  and  whole  wheat; 
and  the  sheep,  from  December  22  to  March  28,  receiving  hay  and  grain. 
A record  was  kept  of  the  food  actually  eaten  and  the  fluctuations  in 
live  weight.  At  the  close  of  the  trials  the  animals  were  slaughtered 
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and  parts  of  tlie  carcasses  analyzed.  Summaries  of  these  data  are 
tabulated. 

In  summarizing  the  results  the  author  states  that  the  root-fed  sheef) 
and  steers  gained  more  in  weight  and  the  root-fed  pigs  less  than  those 
receiving  no  roots ; that  the  proportion  of  water  in  the  carcass,  shrink- 
age in  dressing,  quantity  of  blood,  and  weight  of  the  vital  organs  were 
all  greatest  in  case  of  the  root-fed  animals;  and  that  the  proportion  of 
fat  was  least  in  the  root-fed  animals.  The  meat  of  the  root-fed  steers 
was  believed  to  be  less  juicy  than  that  of  the  other  lot. 

These  and  several  previous  trials  lead  the  writer  to  believe  that  all  immature  cat- 
tle foods  and  those  foods  changed  by  heat  are  less  nutritious  than  mature,  sound 
foods. 

It  is  believed  that  root  crops  are  at  present  too  costly  iu  labor  to  warrant  their 
extensive  growth  in  Utah  for  ordinary  stock-feeding. 


DAIRYING. 

E.  W.  Allen,  Editor. 

Composition  of  milk  and  its  products  ( Vermont  Sta.  Report  foi 
1891,  pp.  118 , 119). — “The  following  tables  show  the  average  composi- 
tion and  the  fertilizing  ingredients  of  milk  and  its  products,  together 
with  the  average  distribution  of  both  the  milk  and  fertilizing  ingredients 
in  butter  and  cheese-making,  being  compiled  and  calculated  from  the 
analyses  of  American  experiment  stations.” 


Average  composition  of  milk  and  dairy  products. 


Milk  ingredients. 


Fertilizing  ingredients. 


Total 

solids. 

Fats. 

Casein. 

Albu- 

men. 

Milk 

sugar. 

Ash. 

Nitro- 

gen. 

Phos- 

phoric 

acid. 

Pot- 

ash. 

Value 

per 

ton. 

P.  ct. 

P.  ct. 

P.  ct. 

P.  ct. 

P.ct. 

P.  ct. 

P.  ct. 

P.  ct. 

P.  ct. 

Whole  milk,  average 

IB.  00 

4.00 

2.60 

0.  70 

4.95 

0.  75 

0. 53 

0. 19 

0. 175 

$2. 17 

Whole  milk  maximum 

17.  00 

8.  00 

3.  60 

0.  90 

5.  50 

0.  90 

Whole  milk,  minimum ...... 

10.  00 

2.00 

1.  60 

0.  40 

4.  00 

0.  60 

Skim  milk 

9.  75 

0.  30 

2.  75 

0.  75 

5. 15 

0.  80 

0.  56 

0.  20 

0. 185 

2.31 

Cream 

25. 95 

18.  80 

2.  00 

0.  50 

4.15 

0.  50 

0. 40 

0. 15 

0.130 

0.  66 

Buttermilk 

9.  50 

0.  50 

2. 40 

0.  60 

5.  30 

0.  70 

0.  48 

0. 17 

0. 158 

1.98 

Whey 

7. 03 

0.  50 

0. 15 

0.  78 

5.  00 

0.  60 

0. 15 

0. 14 

0. 181 

0.  84 

Butter 

80.  90 

85.  00 

0.60 

0.15 

0.00 

0.15 

0. 12 

0.  04 

0.  036 

0.  49 

Cheese 

66.  75 

35. 50 

24.  65 

0.  00 

4.  50 

2. 10 

3.  93 

0.  60 

0. 120 

14.10 

“It  should  be  said  that  the  fat  percentages  in  skim  milk  and  butter- 
milk are  lower  than  will  usually  be  found  in  shallow-setting  work,  and 
that  of  butter  higher  than  will  usually  be  found  in  creamery  butter.” 
The  distribution  of  milk  ingredients  for  1,000  pounds  of  milk  in  the 
cream,  skim  milk,  buttermilk,  and  butter  in  butter-making,  or  in  the 
whey  and  cheese  in  cheese-making  is  calculated  to  be  as  follows : 
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Distribution  of  milk  ingredients  in  1,000  pounds  of  milk  and  its  products. 


Total 

solids. 

Fat, 

Casein. 

Albu- 

men. 

Milk 

sugar. 

Ash. 

Fertilizing  ingre- 
dients. 

Nitro- 

gen. 

Phos- 

phoric 

acid. 

Pot- 

ash. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Whole  milk,  1,000  pounds . . . 

130 

40 

26 

7 

49.5 

7.5 

5.3 

1.9 

1.  75 

Skim  milk,  800  pounds ) 

78 

2.4 

22 

6 

41.2 

6.4 

4.5 

1.6 

1.50 

Cream,  200  pounds ! 

52 

37.6 

4 

1 

8.3 

1.1 

0.8 

0.3 

0. 25 

Butter,  43  pounds [ 

37. 07 

36.  8 

0.  23 

0.  06 

0.  05 

0.03 

0.  01 

Buttermilk,  187  pounds . . . J 

14.91 

0.8 

3.77 

0.  94 

8.3 

1.1 

0.  75 

0.  27 

0.  24 

Cheese,  100  pounds } 

66.  75 

35.5 

24.  67 

4.5 

2.1 

3.  95 

0.  65 

0. 12 

Whey,  900  pounds j 

63.25 

4.5 

1.  35 

7 

45 

5.4 

1.  35 

1.  23 

1.  63 

In  a dairy  of  twenty  cows,  giving  4,000  pounds  of  milk  apiece  yearly,  tlie  total  ferti- 
lizing value  of  tlie  milk  for  a year  will  approximate  $86.80,  all  of  wliicli  is  lost  to  the 
farm  if  the  whole  milk  he  sold,  two  thirds  ($56.80)  if  cheese  is  sold  and  whey 
retained,  one  sixth  ($13.20)  if  butter  is  sold  and  the  buttermilk  left  at  the  factory, 
and  one  one-hundredth  ($0.86)  only  if  butter  is  sold  and  both  skim  milk  and  butter- 
milk fed  upon  the  farm. 

Abnormal  milks,  W.  W.  Cooke  and  J.  L.  Hills  ( Vermont  Sta. 
Report  for  1891,  pp.  111-113 ). — Analyses  of  tlie  colostrum  of  a cow  suf- 
fering from  milk  fever,  of  tlie  milk  of  a Jersey  cow  just  before  and  just 
after  calving,  and  of  a registered  Jersey,  containing  an  unusually  liigli 
percentage  of  solids  and  of  solids-not-fat,  together  with  a record  of 
this  last  cow  for  a few  weeks  before  she  went  dry. 

A Jersey  cow  which  was  milked  up  to  the  time  of  calving  was  found 
to  give  milk  instead  of  colostrum  after  calving.  u Succeeding  flows  were 
analyzed  and  found  slightly  more  colostrous  than  the  first.  Under  the 
microscope  but  few  colostrum  particles  were  found  in  the  first  milk  and 
not  many  in  any  of  the  others.’7 

A registered  J ersey  cow  gave  milk  of  the  following  conrposition  tlie 
last  milking  before  going  dry: 

Per  cent. 


Total  solids 28. 43 

Fat 14.67 

Solids-not-fat 13. 76 

Casein  and  albumen 9.  98 

Ash 1.  44 

Milk  sugar,  by  difference 2. 33 


u This  milk  is  remarkable  for  the  small  amount  of  milk  sugar,  the 
high  amount  of  albuminoids  and  ash,  and  the  excessively  large  amount 
of  fat.  This,  with  some  other  milkings  of  the  same  cow,  is  probably 
the  only  milk  analysis  on  record  in  which  the  fat  is  more  than  the 
solids-not-fat.” 

The  composition,  creaming,  and  churning  of  colostrum,  J.  L. 

Hills  ( Vermont  Sta.  Report  for  1891,  pp.  104-108). — The  average  com* 
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position  of  tlie  colostrum  from  the  first  four  milkings  after  calving  of 
two  grade  cows  and  one  full-blood  Jersey  is  given  as  follows: 


Composition  of  colostrum  and  ivhole  7nilJc. 


Specific 

gravity. 

Total  solids. 

Casein 

Milk 

sugar. 

Average  analyses. 

Actual. 

Calcu- 

Lted. 

Fat. 

and  albu- 
men. 

Ash. 

First  milking,  colostrum 

1. 0583 

Per  cent. 
19.  37 

Per  cent. 
17.  96 

Per  cent. 
3. 86 

Per  cent. 

11. 44 

Per  cent. 
2. 40 

Per  cent. 
1.67 

Second  milking,  colostrum . . . 

1.  0415 

14.  33 

13.  88 

2. 92 

6.49 

3.60 

1.33 

Third  milking,  colostrum 

1.  0380 

12.  98 

12.  60 

2.  58 

5. 01 

4.16 

1.23 

Fourth  milking,  colostrum. . . 
Milk  three  weeks  after  calv- 
ing 

1.  03G4 

13.  92 

13.  55 

3.71 

4.71 

4. 28 

1.24 

1.  0330 

13. 52 

13.77 

4.  60 

3.34 

5. 00 

0.  58 

The  points  to  notice  are,  the  higher  specific  gravity,  larger  per  cent  of  total  solids, 
ash,  and  nitrogenous  bodies,  and  smaller  per  cent  of  milk  sugar  in  the  colostrums 
than  in  the  milk;  and  the  rapidity  with  which  the  fluid  becomes  more  like  milk,  as 
shown  by  analysis  and  by  the  closer  agreement  of  actual  and  calculated  total  solids. 
The  calculation  of  total  solids  depends  upon  the  correct  determination  of  specific 
gravity  and  fat,  and  its  results  are  more  or  less  close  to  actual  total  solids  as  the 
milk  is  more  nearly  normal. 

These  data  would  indicate  that  the  fifth  and  succeeding  colostrous  milks  of  the 
average  single  cow  may  be  safely  used  in  the  mixed  milk  of  a medium-sized  herd, 
the  eighth  and  succeeding  ones  in  a small  herd. 

The  composition  is  given  of  cream  and  skim  milk  from  colostrum 
given  by  a Devon  cow  suffering  from  milk  fever.  Colostrum  was  found 
to  cream  in  cold  deep  setting  more  completely  than  the  milk  given 
three  Aveeks  after  calving.  Cream  from  colostrum  and  from  whole 
milk  was  churned  sweet  in  a Frank’s  Wonder  churn. 

The  colostrum  cream  as  a whole  took  longer  to  churn  than  that  from  milk.  The 
colostrum  butters  were  vividly  yellow  and  the  strong  odor  of  the  fluid  remained  in 
them  in  spite  of  thorough  washing.  They  had  the  acrid,  disagreeable  colostrum 
taste  and  became  rancid  much  more  rapidly  than  did  the  milk  butters. 

Analyses  are  given  of  the  butter  from  colostrum  and  from  milk, 
together  with  determinations  of  the  melting  point,  iodine  number,  and 
volatile  fatty  acids  in  the  same. 


Composition  of  butter  from  colostrum  and  milk. 


AVater. 

Curd. 

Fat. 

Melting 

point. 

Iodine 

number. 

Volatile 

fatty 

acids/ 

Colostrum  butter: 

First  milking 

Per  cent. 

Per  cent. 

Per  cent. 

°C. 

39.  6 

36.8 

22.6 

Second  milking 

38.6 

35.7 

24.9 

Third  milking 

37.8 

36. 1 

31. 1 

Fourth  milking 

38.9 

36.  3 

29.9 

Average ' 

14. 15 

0.  87 

84.  98 

38:7 

36.  2 

27.1 

Milk  butter 

15.  21 

0.  51 

84.  28 

37.4 

37.5 

28.4 

* C.c.  of  deci-normal  alkali  required  for  5 grams  of  fat. 


The  use  of  a formula  for  calculating  the  per  cent  of  total  solids 
in  milk,  W.  W.  Cooke  arid  J.  L.  Hills  ( Vermont  Sta.  Report  for  1891 , 
pp.  114-117). — The  following  simplification  of  the  Hehner  and  .Richmond 
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formula  is  suggested  for  the  calculation  of  solids  in  milk:  T=1.2  F-f 

in  which  T=total  solids,  F=fat,  and  L==lactometer  reading  at  60°  F. 
“In  other  words,  one  fourth  the  lactometer  reading  added  to  one  and 
one  fifth  times  the  fat  gives  the  total  solids.”  Directions  are  given  for 
the  detection  of  adulterations  of  milk  with  the  aid  of  this  formula. 

Eesults  of  analyses  are  given  of  whole  milk  and  separator  skim  milk 
from  the  same,  which  make  it  evident  l£  that  the  milk  serum  is  not  in- 
fluenced by  the  separator  and  that  the  only  difference  between  whole 
milk  and  the  skim  milk  derived  from  it  is  in  the  amount  of  fat  they  con- 
tain.” 

A comparison  of  the  composition  of  the  skim  milk  from  a “ cheese 
cow”  and  a “butter  cow”  is  given,  showing  that  “the  difference  in 
market  value  is  too  small  to  be  noticed,  about  1 cent  for  100  pounds, 
but  whatever  difference  there  is  is  in  favor  of  the  skim  milk  from  the 
butter  cow.” 

Creaming  of  milk  in  cold  setting,  W.  W.  Cooke  (Vermont  Sta. 
Report  for  1891 , pp.  100-103). — These  were  tests  of  the  proximity  to  the 
cream  line  to  which  the  skim  milk  may  be  drawn  off  without  causing 
loss  of  cream.  The  results  imply  that  if  skimming  is  done  with  care  it 
is  safe  to  skim  down  very  close  to  the  cream.  Tests  were  made  of  the 
fat  in  skim  milk  taken  from  different  parts  of  the  can  after  standing  in 
cold  deep  setting  for  twenty-four  hours.  The  results  imply  that  “ the 
skim  milk  is  alike  in  composition  from  the  bottom  of  the  can  to  within 
a very  short  distance  of  the  cream,  and  that  even  this  small  amount  of 
skim  milk  is  but  a trifle  richer  than  the  bulk  of  it.” 

Cream  raising  by  dilution,  W.  W.  Cooke  ( Vermont  Sta.  Report 
for  1891,  pp.  103 , 104). — The  milk  of  fresh  coavs  and  of  “ strippers  ” was 
set  at  42°  F.,  diluted  one  fourth  with  water  at  135°  and  undiluted;  at 
55°,  diluted  one  fifth  with  Avater  at  130°  and  undiluted;  and  at  60°, 
diluted  one  fourth  with  water  at  135°  and  undiluted.  In  the  case  of 
fresh  cows  there  appeared  to  be  a gain  from  diluting  milk  with  hot 
water  when  it  was  set  at  55°  or  60°,  and  in  the  case  of  cows  well 
advanced  in  lactation  the  only  gain  from  dilution  was  Avhen  the  milk 
was  set  at  60°. 

A new  method  of  testing  cows,  W.  W.  Cooke  ( Vermont  Sta.  Re. 
port  for  1891,  pp.  108-111). — Studies  have  been  made  at  the  station  with 
a view  to  determining  some  practical  means  of  creaming  and  churning 
milk  in  short  tests  of  cows.  The  Baby  Separator  No.  2,  Alpha  pattern, 
was  found  to  give  unsatisfactory  results  with  so  small  an  amount  of 
milk  as  that  from  one  coav  at  a single  milking,  but  it  Avas  found  possi- 
ble to  keep  cows’  milk  sweet  for  three  or  four  days  by  placing  it  in  cans 
submerged  in  ice  Avate-r,  and  if  the  milk  Avas  then  heated  to  from  90°  to 
95°  F.  the  cream  could  be  separated  as  thoroughly  as  from  milk  fresh 
from  the  coays.  The  plan  proposed  for  a AATeek’s  test  is  to  separate  the 
milk  of  the  first  four  days  and  of  the  last  three  days  each  by  itself. 
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keeping  the  milk  in  tlie  meantime  submerged  in  ice  water,  and  to  churn 
the  cream  in  a barrel  churn  while  sweet.  The  fat  in  the  bowl  of  the 
separator  is  cleaned  out  by  running  through  a quantity  of  skim  milk 
after  separating  the  whole  milk.  The  results  are  given  of  a seven  days7 
test  made  in  this  way  of  the  milk  of  a single  cow.  In  this  test  u 95  per 
cent  of  the  fat  in  the  whole  milk  was  recovered  in  the  butter.  When 
reduced  to  the  80  per  cent  standard  this  cow  would  be  credited  with 
10.37  pounds  of  standard  butter,  or  119  pounds  of  butter  for  each  100 
pounds  of  fat  in  the  original  whole  milk.” 

Creamery  work,  W.  W.  Cooke  and  J.  L.  Hills  ( Vermont  Sta.  Re- 
port for  1891,  pp.  59-74). 

Synopsis. — The  results  are  given  of  studies  at  a creamery  with  reference  to  the  follow- 
ing points:  Variations  in  composition  of  milk,  effect  of  change  from  barn  to  pas- 
ture, effect  of  weather,  losses  in  butter-making,  and  variation  in  composition  of 
creamery  butter.  The  percentage  of  fat  was  found  to  vary  in  single  cow’s  milk  by 
0,87  and  in  mixed  herd  milk  by  about  0.4  from  day  to  day.  The  change  from 
barn-feeding  to  pasturage  was  accompanied  by  increase  in  yield  of  milk  and  in 
percentage  of  fat,  amounting  to  an  increase  of  about  a quarter  of  a pound  of 
butter  per  cow  per  day.  On  an  average  92.5  per  cent  of  the  fat  in  the  milk  was 
recovered  in  the  butter  in  butter-making.  The  amount  of  butter  made  per  100 
pounds  of  fat  in  the  milk  ranged  from  104  to  115  pounds,  averaging  110  pounds. 

With  a view  to  studying  the  variation  in  the  composition  of  milk,  the 
effect  of  change  from  stall-feeding  to  pasturage,  losses  in  butter-making, 
variationsin  creamery  butter,  relation  between  butter  fat  and  buttermilk, 
etc.,  an  extensive  series  of  tests  were  made  during  the  spring  of  1891  at  a 
creamery  having  about  thirty  patrons.  From  May  6 to  June  7 samples 
were  taken  daily  of  the  milk  brought  by  each  patron,  and  for  six  weeks 
following  this  that  from  four  herds  selected  as  being  the  best  for  fur- 
ther experimental  work.  Samples  were  also  taken  daily  of  the  separator 
skim  milk,  the  buttermilk,  and  the  butter.  These  samples  were  all 
taken  to  the  station  for  analysis.  “At  the  time  the  test  began  all  of  the 
herds  were  being  kept  in  the  barn,  and  a record  was  made  of  the  day  when 
each  was  turned  out  to  pasture,  of  the  changes  in  feed,  and  of  all  changes 
in  the  herd  by  the  addition  or  subtraction  of  milch  cows.”  Summarized 
data  are  tabulated  for  each  point. 

Variations  in  milk  (pp.  61-65). — Illustrative  of  the  variation  in  per- 
centage of  fat  in  the  milk  of  cows  from  day  to  day,  analyses  are  given 
of  mornings’  and  nights’  milk  of  a grade  Jersey  cow  on  eight  consecu- 
tive days,  the  food,  environment,  and  time  of  milking  being  exactly  the 
same  each  day.  The  highest  percentage  of  fat  found  was  5.38  and  the 
lowest  4.45,  a difference  of  0.87  per  cent.  A difference  as  high  as  0.65 
per  cent  was  found  between  the  mixed  milk  (morning  and  evening)  of 
different  days.  This  point  is  of  interest  in  connection  with  sampling. 
The  variations  which  may  occur  from  day  to  day  in  the  composition  of 
the  mixed  milk  of  a herd  are  illustrated  by  analyses  of  the  mixed  milk 
of  a herd  of  thirteen  cows  for  a period  of  thirty-two  days.  The  percent- 
age of  fat  ranged  from  3.63  to  4.59,  an  average  of  4.19,  and  the  amount 
of  fat  from  6.48  to  11.78  pounds  per  day. 
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In  most  creameries  milk  is  paid  for  once  a month,  and  it  is  necessary  to  get  some 
per  cent  of  fat  that  shall  correctly  represent  the  average  quality  of  the  milk  for  the 
month.  Theoretically,  the  only  way  to  be  sure  of  a correct  average  is  to  analyze  a 
sample  of  each  day’s  milk,  hut  this  means  so  much  work  that  no  one  could  afford  to 
do  it.  * * * It  can  he  said  that  there  is  no  need  of  analyzing  every  day  or  tak- 

ing a composite  sample.  If  8 samples  are  taken  during  the  month  the  result  will 
he  sufficiently  accurate. 

Effect  of  iveatlier  on  quantity  and  quality  of  milk  (pp.  65-69). — A dia- 
gram is  given  showing  the  variation  in  the  quality  of  the  milk  with  the 
variation  in  temperature,  and  a table  showing  the  amount  and  composi- 
tion of  the  milk  previous  to  and  following  storms. 

There  would  seem  to  he  a general  tendency  of  the  quality  of  the  milk  to  become 
richer  when  the  temperature  was  falling,  and  less  rich  during  a rising  temperature. 
* * * During  the  period  of  increasing  yield,  previous  to  the  middle  of  June, 

there  seems  to  he  some  connection  between  quantity  of  milk  and  the  temperature, 
since  each  case  of  a decrease  in  quantity  is  at  or  within  twenty-four  hours  of  a sharp 
fall  of  temperature.  After  the  middle  of  June  hut  little  connection  can  he  traced. 

The  quantity  of  butter  fat  produced  does  not  seem  to  have  varied  much  from  either 
cause.  * * * 

[Concerning  the  changes  in  the  milk  occurring  simultaneously  with  storms,] 
if  we  consider  these  changes  to  he  due  to  the  effect  of  rain  storms,  they  would 
seem  to  indicate  that  cows  in  flush  of  milk  on  pasture  feed  give  as  much  or  more 
milk  and  of  just  as  good  quality  in  had  weather  as  in  fair  weather,  and  that  when 
the  storm  is  over  they  give  a less  quantity  of  richer  milk.  The  cows  do  not  appear 
to  have  made  any  change  in  quantity  or  quality  of  milk  on  the  approach  of  a storm, 
and  no  connection  is  traceable  between  the  storms  and  the  pounds  of  butter  fat  pro- 
duced. 

Effect  of  change  from  ham  to  pasture  (p.  69). 

This  was  very  marked  in  the  case  of  all  of  the  herds.  After  making  allowances  for 
the  milk  of  fresh  cows  added  to  the  herds,  there  is  still  left  an  increase  of  about  16 
per  cent  in  quantity  of  milk  due  to  the  pasturage,  notwithstanding  the  fact  that 
most  of  the  herds  had  grain  while  in  the  barn  and  none  while  on  pasture.  There 
was  also  a gain  in  quality  of  milk  on  pasture  amounting  to  about  a third  of  a pound 
of  butter  to  each  100  pounds  of  milk.  These  two  results  combined  make  the  entire 
effect  of  change  from  barn  to  pasture  a gain  of  about  one  fourth  more  butter  per  day 
per  cow. 

Losses  in  butter-making  (pp.  69-71). — Averaging  tke  results  of  twenty- 
two  days,  the  average  per  cent  of  fat  in  the  separator  skim  milk  was 
0.19  and  in  the  buttermilk  0.6.  This  was  equivalent  to  a daily  loss  of 
11.6  pounds  of  fat  in  the  skim  milk  and  10.3  pounds  in  the  buttermilk. 
The  average  ehurnability  of  the  milk,  that  is,  the  average  percentage 
of  the  fat  of  the  whole  milk  which  was  recovered  in  the  butter,  was 
92.5  per  cent. 

A well-known  writer  on  dairy  topics  has  made  the  statement  that  on  the  average 
in  private  dairies  not  more  than  75  per  cent  of  the  fat  in  the  whole  milk  is  recov- 
ered in  the  butter.  As  compared  with  this,  the  average  of  92.5  per  cent  shows  that 
this  creamery  did  creditable  work.  On  its  best  day  only  4 pounds  were  lost  out  of  100, 
and  if  it  is  possible  to  do  this  once  it  should  be  equally  possible,  by  taking  sufficient 
care,  to  do  it  every  day.  * * * 

There  is  nothing  to  indicate  that  the  change  from  barn  to  pasture,  i.  e.,  from  dry 
feed  to  succulent,  or  the  changes  of  the  weather  had  any  influence  on  the  work  of 
the  separator  or  any  effect  on  the  ehurnability  of  the  cream. 
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Variations  in  creamery  butter  (pp.  71,72). — Analyses  of  tlie  butter 
made  at  the  creamery  on  twenty-seven  days,  the  results  of  which  are 
tabulated,  show  that  even  under  the  uniform  conditions  prevailing  the 
percentage  of  water  varied  from  10.43  to  14.70,  averaging  12.35,  and  the 
percentage  of  fat  ranged  from  79.65  to  85.14,  averaging  82.93.  The 
butter  had  received  but  one  working. 

Mechanical  losses  in  creamery  worh  (pp.  72,  73). — The  difference,  if 
any,  between  the  sum  of  the  fat  in  the  skim  milk,  buttermilk,  and  but- 
ter, and  in  the  whole  milk'is  taken  as  mechanical  loss.  This  was  deter- 
mined at  the  creamery  on  thirty-two  days.  The  mechanical  loss  per 
day  ranged  from  0.03  to  20.2  pounds  and  averaged  3.27  pounds,  which 
is  u probably  quite  close  to  the  truth  and  represents  the  amount  of  but- 
ter sticking  to  the  various  utensils.”  The  quantity  of  milk  required 
to  make  1 pound  of  batter  ranged  from  22.43  to  25.25  pounds,  averag- 
ing 23.87  pounds. 

Relation  between  butter  fat  and  butter  (pp.  73,  74). — The  amount  of 
butter  made  from  each  100  pounds  of  butter  fat  in  the  milk  ranged  for 
thirty-two  days  bet  ween  104.4  and  115.6  pounds,  averaging  110.1  pounds. 

It  is  evident  that  no  set  rule  can  be  given,  since  varying  amounts  may  be  lost  in 
the  skim  milk  and  buttermilk  and  the  butter  may  contain  widely  varying  amounts 
of  fat,  water,  and  salt.  * * * The  best  of  work  should  yield  fully  15  per  cent 

more  butter  than  butter  fat,  though  this  result  would  be  obtained  but  rarely  in 
creamery  work. 

Making  cheese  from  milk  of  different  qualities,  W.  W.  Cooke 

and  J.  L.  Hills  (Vermont  Sta.  Report  for  1891 , pp.  88-95). i 

Synojisis. — Cheese  was  made  from  milk  containing  3,  4,  and  5 per  cent  of  fat,  respec- 
tively. The  two  richer  milks  gave  the  best  cheese.  Milk  with  4 per  cent  of  fat 
gave  a larger  yield  of  cheese  than  that  with  3 per  cent,  and  about  the  same  as  that 
with  5 per  cent.  The  results  indicate  that  in  the  case  of  very  rich  milk  the  fat 
content  is  not  always  a true  index  of  the  value  of  the  milk  for  cheese-making.. 

To  study  the  economy  of  using  milk  rich  in  fat  for  clieese-making,  with 
reference  to  determining  whether  the  fat  content  is  a fair  basis  for  paying 
for  milk  at  cheese  factories,  cheese  was  made  at  the  station  from  milk 
containing  3,  4,  and  5 per  cent  of  fat,  respectively.  This  milk  was  pre- 
pared by  adding  separator  skim  milk  and  cream,  respectively,  to  milk 
containing  4 per  cent  of  fat.  This  naturally  gave  abnormal  milk  as  far 
as  the  casein  was  concerned,  the  milk  with  5 per  cent  of  fat  containing 
only  2.3  per  cent  of  casein.  u It  would  therefore  be  harder  to  work 
this  milk  without  loss  of  fat  than  would  ordinarily  happen  in  the  fall 
when  the  general  run  of  milk  contains  5 per  cent  of  fat  as  delivered  at 
the  factory.” 

Whether  the  fat  can  be  saved  as  perfectly  in  rich  milk  as  in  poor,  the 
results  imply  that  u there  is  no  necessity  of  wasting  fat  in  the  whey 
when  making  cheese  from  5 per  cent  milk.  It  is  only  fair,  however,  to 
add  that  the  curd  from  the  5 per  cent  milk  was  very  tender,  and  if  the 
cheese  maker  had  not  understood  his  business  and  had  not  taken  extra 
care  there  would  surely  have  been  a large  loss  of  fat.” 
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The  percentage  of  albuminoids  (casein  and  albumen)  in  tlie  wliey 
was  the  same  from  the  three  kinds  of  milk — about  95  per  cent.  Accord- 
ing to  the  analyses  of  the  cheese,  that  made  from  milk  with  5 per  cent 
fat  contained  the  lowest  percentage  of  water  and  that  from  milk  with 
3 per  cent  fat  the  highest  percentage  of  water,  and  the  percentage  of 
fat  in  the  cheese  followed  the  same  order.  The  cheeses  were  carefully 
cured  and  samples  were  sent  to  four  cheese  experts  for  scoring.  All 
the  experts  pronounced  the  cheese  from  the  milk  with  3 per  cent  fat  the 
poorest,  while  they  were  equally  divided  as  to  the  quality  of  the  cheese 
from  milk  with  4 and  with  5 per  cent  fat.  The  cheese  from  milk  writk 

3 per  cent  fat  was  rated  three  fourths  of  a cent  per  pound  lower  than 
that  from  the  other  milk. 

“The  figures  show  that  in  this  test  cheese  made  from  3 per  cent  and 

4 per  cent  milk  was  valued  on  the  Boston  market  exactly  in  proportion 
to  the  amount  of  butter  fat  contained  in  the  milk  from  which  it  was 
made,  but  that  in  using  the  5 per  cent  milk  for  cheese-making  there 
was  a loss  from  what  would  have  been  obtained  had  the  milk  been  made 
into  butter.” 

The  results  of  three  other  trials  at  the  station  in  making  cheese  with 
milk  containing  from  4.27  to  4.40  per  cent  of  fat  are  also  tabulated,  and 
reference  is  made  to  experiments  in  making  cheese  from  milk  containing 
varying  percentages  of  fat,  reported  in  Bulletin  No.  37  (new  series)  of 
the  New  York  State  Station  and  Bulletin  No.  19  of  the  Minnesota  Sta- 
tion (E.  S.  B.,  vol.  hi,  pp.  610  and  797).  While  the  cheese  from  milk 
with  from  3 to  4 per  cent  fat  was  valued  almost  exactly  in  proportion 
to  the  amount  of  butter  fat  in  the  milk,  this  rule  does  not  hold  for  milk 
above  4 per  cent,  for  milk  with  5 per  cent  fat  did  not  make  a pound 
more  of  cheese  per  100  pounds  of  milk,  owing  to  the  greater  dryness  of 
the  cheese  from  rich  milk,  and  the  markets  will  not  pay  more  for  the 
extra  rich  cheese  than  for  moderately  rich  cheese. 

Milk  containing  nracli  over  4 per  cent  fat  can  he  more  profitably  made  into  butter 
than  into  cheese.  As  a conclusion,  then,  from  the  data  that  have  thus  far  become 
available,  it  can  he  said  that  with  milk  varying  from  3 to  4 per  cent,  paying  for  the 
milk  according  to  the  butter  fat  it  contains  gives  probably  exact  justice,  while  for 
milk  under  3 per  cent  and  over  4 per  cent  the  agreements  not  so  close,  and  a great 
deal  would  depend  on  the  skill  of  the  cheese  maker  and  the  market  to  which  the 
cheese  was  sent. 

Losses  in  cheese-making  ( Vermont  Sta.  Report  for  1891 , pp.  95- 

100). 

SynojJsis. — The  losses  in  a three  days’  test  of  cheese-making  were  determined.  The 
mechanical  loss  was  found  to  be  very  slight,  the  main  source  of  loss  being  the 
whey  and  the  drippings  from  the  cheese  press.  About  90.5  per  cent  of  the  fat 
and  97  per  cent  of  the  casein  in  milk  was  recovered  in  the  cheese.  The  percent- 
ages of  the  whole  amount  of  the  milk  ingredients  which  appear  in  the  cheese,  the 
whey,  and  the  drippings  are  estimated.  The  changes  in  cheese  in  ripening  are 
mentioned. 

Tests  lasting  three  days  were  made  at  a cheese  factory  in  the  State 
with  a view  to  determining  the  mechanical  losses  of  fat  and  other 
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ingredients  in  the  manufacture  of  cheese.  Composite  samples  were  taken 
of  the  milk  brought  by  the  diiferent  patrons  each  day,  and  these  were 
analyzed,  together  with  samples  of  whey,  curd-sink  whey,  curd  drip- 
pings from  the  cheese  presses,  and  the  green  and  ripe  cheese.  From 
these  data  the  total  amounts  of  fat  in  the  whole  milk  and  in  the  cheese 
products  are  calculated  for  each  day  and  tabulated. 

The  tabulation  shows  hut  slight  mechanical  losses  expressed  in  percentages  of  the 
total  ingredients  present,  and  an  apparent  gain  is  as  frequent  as  a loss.  All  of  these 
gains  and  losses  are  well  within  the  limits  of  the  admissible  errors  of  chemical  anal- 
ysis. Each  ingredient,  however,  being  determined  at  least  twice  in  duplicate  sam- 
j)les,  this  source  of  error  is  lessened;  yet  to  it  and  to  the  unavoidable  errors  of 
sampling  we  may  justly  credit  the  gains.  * * * 

It  may  be  quite  surely  said  that  there  is  little  or  no  mechanical  losses  of  any  of  the 
milk  ingredients  in  cheese-making  by  the  stirred-curd  process. 

The  losses  of  fat  in  the  wheys  were  above  the  average.  Considering  21  per  cent  of 
the  nitrogen  solids  to  be  albumen  and  that  all  the  albumen  passed  into  the  whey,  an 
assumption  which  is  nearly  true,  the  following  per  cents  of  total  fat  and  casein  pres- 
ent in  milk  were  not  in  the  waste  products,  and  consequently,  assuming  no  mechani- 
cal loss,  were  j)resent  in  the  green  cheese. 

Amounts  of  materials  saved  in  the  cheese  for  each  100  pounds  contained  in  the  original 

whole  milk. 


Fat. 

Casein. 

First  day  • 

Pounds. 

90.8 

91.5 

89.2 

Pounds. 
96.6 
97.  0 
97.3 

Second  day 

Third  day „ 

Average 

90.5 

97.0 

Had  the  same  amount  of  milk  been  made  into  butter,  with  0.20  per  cent  fat  in  the 
skim  milk  and  0.50  per  cent  in  the  buttermilk,  both  good  average  separator  creamery 
work,  about  94  per  cent  of  the  fat  would  have  been  available  for  butter. 

Distribution  of  ingredients  in  cheese-making  (pp.  98,99). — These  were 
calculated  from  the  tests  reported  above  to  be  as  follows  : 


Approximate  average  distribution  of  ingredients  in  cheese-making. 


Whey. 

Cheese- 

press 

drips. 

Cheese. 

Total  solids 

Per  cent. 
44.9 
0. 9 

Per  cent. 
0.9 
0. 4 

Per  cent. 
54.2 
90.  6 

Fat 

Casein 

22 

0.  6 

77.4 
- o.5 

Milk  sugar 

93.  5 

1.  5 

Ash 

63 

1 

36 

2 

23 

Changes  in  the  ripening  of  cheese  (pp.  99,  100). — Analyses  were  made 
of  the  green  and  the  ripe  cheeses  made  on  each  of  the  three  days,  and 
from  these  the  total  amounts  of  ingredients  in  the  cheese  were  calcu- 
lated. u The  tests  may  be  considered  as  indicating  that  during  the  first 
month  the  main  changes  in  the  ripening  cheese  are  a loss  of  moisture,  a 
possible  mechanical  loss  of  fat,  and  a slight  loss  in  casein.” 
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Cheese  and  butter-making,  R.  J.  Redding  and  II.  J.  Wing  ( Georgia 
Sta.  Bui.  N~o.  18,  Oct.,  1892,  pp.  213-224). — This  is  a popular  bulletin 
containing  a description  of  the  station  dairy  house,  remarks  on  dairy- 
ingin  general,  directions  for  butter-making  and  cheese-making,  descrip- 
tion of  an  outfit  for  a twenty-cow  cheese  dairy,  and  an  account  of  cheese- 
making at  the  station.  It  is  believed  that  “so  far  as  the  experience  of 
one  entire  summer  season  can  determine,  the  climate  and  other  natural 
conditions  of  Georgia  are  fully  equal  and  in  some  respects  superior  for 
cheese-dairying  to  those  of  Ohio  or  Yew  York.”  The  station  offers  to 
give  instruction  in  butter-making  and  cheese-making. 

In  an  appendix  to  the  bulletin  farmers  are  cautioned  against  paying 
fabulous  jirices  for  the  “domestic  coffee  berry,”  which  is  said  to  be 
nothing  more  than  the  soja  bean  or  Japan  pea. 


TECHNOLOGY. 

Effect  of  altitude  on  maple-sugar-making,  J.  L.  Hills  ( Vermont 
Sta.  Report  for  1891,  pp.  160-162). — In  Bulletin  No.  26  of  the  station 
(E.  S.  R.,  vol.  hi,  p.  216)  it  is  recommended  to  heat  sirup  to  certain 
temperatures  in  sirup  and  sugar-making.  These  recommendations  wore 
made  on  the  basis  of  tests  conducted  at  an  altitude  of  about  500  feet 
above  sea  level.  In  this  article  an  account  is  given  of  tests  made  at 
different  altitudes. 

The  work  was  clone  at  the  experiment  station  at  Burlington,  and  at  the  residences 
of  Hon.  V.  I.  Spear  and  F.  H.  Packard,  Braintree. 

A few  samples  were  lost  by  unavoidable  accident,  but  one  hundred  and  twenty 
polarizations  were  made  on  samples  taken,  and  they,  with  other  data,  may  be  sum- 
marized as  follows : 


Location. 

Station. 

Mr.  Spear’s. 

Mr. 

Packard’s. 

Altitude  above  sea  level (feet).. 

Water  boiled  at (°F.).. 

Sirup  No.  1 (°F.).. 

Sirup  No.  2 (°F.).. 

Sirup  No.  1,  average  percentage 

375 
212- 
218 
217 
71.61 
65.  93 
71.56 
65. 18 

1,  025 
210.  50 
217- 
216 
71.68 
66. 19 
72.  42 
66.66 

1,  585 
210 
216 
216- 
72. 11 

67.  80 
73.47 

68.  35 

Sirup  No.  2,  average  percentage 

Sirup  No.  1,  per  cent  sugar  at  225°  F 

Sirup  No.  2,  per  cent  suga*  at  225°  F 

The  average  percentage  is  obtained  by  adding  percentages  obtained  at  the  five 
various  degrees  and  dividing  by  five.  It  is  much  the  same  as  results  at  225°,  which 
is  about  midway  between  boiling  and  sugaring-off  point.  Three  thermometers,  two 
chemical  standard  and  one  sugar,  were  used  in  this  work,  all  agreeing  within  a frac- 
tion of  a degree  at  points  between  212°  and  235°,  * * * . 

These  tests  seem  to  indicate  that  if  sugaring-off  at  higher  altitudes  than  500  feet 
above  sea  level  does  materially  affect  the  grade  of  sirup  or  sugar  made  at  the  tem- 
peratures prescribed  in  Bulletin  No.  26,  the  alteration  will  tend  to  improve  the 
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Irrigation  and  duty  of  water,  B.  C.  Buffum  ( Wyoming  Sta.  Bui. 
No.  8,  Oct .,  1893,  pp.  32,  figs.  3). — Information,  “largely  compiled  from 
otlier  authors,  with  such  additional  material  as  has  been  suggested  by 
observation  and  experiment,”  on  the  extent  and  distribution  of  irrigated 
areas  in  Wyoming,  water  supply,  and  methods  and  effects  of  irrigation; 
and  when  and  hoAV  to  irrigate  for  grasses,  cereals,  root  crops,  vegetables, 
and  fruits.  The  self- irrigating  instrument  (nitometer)  devised  by  E. 
Mead  for  measuring  the  time  and  depth  of  flow  over  weirs,  and  that 
devised  by  D.  A.  Carpenter,  are  illustrated  and  briefly  described,  and 
the  duty  of  water  as  observed  at  Laramie  during  1891  and  1892  on 
mixed  crops,  oats,  sugar  beets,  ruta  bagas,  corn,  cane  and  durra,  and 
peas  and  beans,  are  tabulated.  The  following  summary  is  taken  from 
the  bulletin : 

(1)  The  opportunity  to  construct  large  irrigation  works  to  reclaim  large  tracts  of 
laiui.  in  Wyoming  is  excellent. 

(2)  Overirrigation  is  pernicious  and  must  he  avoided. 

(3)  Of  the  methods  of  irrigation,  flooding  is  the  most  injurious  to  cultivated  crops 
hut  the  most  economical  method  for  grass  lands  and  cereals.  Row  irrigation  is  recom- 
mended for  all  crops  where  it  is  convenient  to  apply  it.  Subirrigation  is  the  most 
expensive,  hut  most  favorable  to  the  majority  of  crops.  It  works  best  on  rather 
heavy  soils  with  impervious  subsoils. 

(4)  So  far  as  determined  in  this  State,  the  duty  of  1 cubic  foot  per  second  con- 
tinuous flow  varies  from  93.6  to  735.3  acres. 


STATION  STATISTICS. 

Reports  of  director  and  treasurer  of  Vermont  Station  for  1891 

( Vermont  Sta.  Report  for  1891,  pp.  9-44). — The  report  of  the  director  con- 
tains brief  general  statements  regarding  the  publications,  farm  build- 
ings, and  work  of  the  station,  together  with  abstracts  of  Bulletins  Nos. 
26,  27,  30,  and  33  (E.  S.  B.,  vol.  n,  p.  744;  hi,  pp.  246  and  890;  iv,  p. 
195). 

Since  the  last  report  was  published  the  buildings  have  been  conrpleted  on  the  new 
farm,  lately  purchased,  adjoining  the  university  grounds. 

The  farm  is  admirably  adapted  for  an  experimental  farm,  comprising  80  acres,  vary- 
ing from  heavy  clay,  through  gravelly  loam  and  clay: loam,  to  a sandy  loam.  Most 
of  it  is  already  in  a high  state  of  cultivation,  and  the  crops  taken  from  it  the  past 
year  have  more  than  equaled  expectations.  The  trustees  of  the  university  have 
lately  purchased  30  acres  more,  to  be  used  as  a pasture. 

The  barn  is  48  by  105  feet,  with  22-foot  posts,  the  floor  of  the  cow  stable  being  on 
a level  with  the  sills  and  directly  over  a large  cellar  45  by  80.  * * * The  first 

floor  contains,  besides  the  cow  stable,  which  can  accommodate  thirty-five  head  of 
stock,  tool  room  20  by  40,  carriage  room  23  by  25,  horse  stall  and  harness  room  20  by  25, 
a carriage  wash  rack,  a slieepfo'ld,  and  a model  piggery,  each  20  by  20,  while  just 
outside  are  three  bull  pens  for  the  three  different  breeds  of  cattle  kept.  The  floor 
above  is  the  main  barn  floor,  and  the  hay  mows  on  each  side  hold  about  100  tons  of 
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hay.  The  grain  bins  hold  over  a car  load.  Over  the  sheepfold  and  piggery  and  the 
tool  and  carriage  rooms  are  large  seed  and  storage  rooms.  In  the  northeast  corner 
of  the  barn,  reaching  from  cellar  to  roof,  are  three  great  silos,  which  will  hold  nearly 
200  tons  of  silage.  * * * 

Two  features  of  the  barn  call  for  particular  attention,  ventilation  and  watering. 
The  ventilating  shafts  pass  from  manure  cellar  to  cupola,  being  51  feet  in  perpendic- 
ular height.  There  are  eighteen  8 by  20-inch  shafts  which  open  into  the  roof  shafts, 
and  they  have  thus  far  given  satisfaction.  Each  has  openings  on  each  floor,  and  any 
part  of  the  barn  can  be  ventilated  at  will. 

Watering  the  cattle  is  done  by  what  is  known  as  the  Buckley  watering  device. 
Fastened  on  a post  in  front  of  the  stanchion,  between  each  two  cows,  is  an  iron  bucket 
holding  a little  over  a gallon.  They  are  all  connected  by  an  iron  pipe  with  a water 
tank  containing  a ball  valve.  Any  draft  of  water  in  any  bucket  lowers  the  level  and 
water  flows  into  the  tank  to  restore  it.  * * * 

On  the  first  floor  of  the  creamery  building  are  a separator  room  24  by  22  feet,  churn 
room  24  by  14,  and  ice  house  25  by  14 ; and  on  the  second  floor,  laboratory  for  milk-test- 
ing 24  by  22,  and  lecture  room  24  by  14.  At  the  other  end  of  the  same  building  are  a 
carpenter  shop  19  by  20,  and  a potting  room  19  by  20;  and  upstairs,  botanical  and 
horticultural  laboratories,  both  19  by  20.  * * * 

The  greenhouse  is  a glass  structure  80  by  24  feet,  with  a southern  exposure.  It  is 
divided  into  four  rooms,  heated  by  a hot  water  boiler,  and  so  piped  that  the  temper- 
ature can  be  controlled  in  each  division,  making  it  possible  to  grow  plants  of  the 
tropical  as  well  as  the  temperate  zones.  The  two  eastern  rooms  are  used  by  the  bot- 
anist in  the  study  of  the  fungous  diseases  of  plants.  * * * The  two  western  rooms 
are  devoted  to  gardening  under  glass. 
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Grasses  of  the  Pacific  Slope,  part  I,  G.  Yasey  (Division  of  Botany, 
Bui.  No.  13,  Oct.  20.  1892 , pp.  60 , plates  50). — The  scope  and  purpose  of 
this  publication  are  stated  in  a brief  introduction,  as  follows: 

The  grasses  which  are  known  to  grow  on  the  Pacific  Slope  of  the  United  States,  in- 
cluding Alaska,  number  not  far  from  200  species.  These  are  all  specifically  distinct 
from  the  grasses  growing  east  of  the  Mississippi  River,  and  also  mainly  distinct  from 
the  grasses  of  the  plains  and  of  the  desert,  except  in  that  part  of  California  which 
partakes  of  the  desert  flora, 

A considerable  number  of  grasses  of  the  mountain  regions  of  California,  Oregon, 
and  Washington  reappear  in  the  mountains  of  Idaho,  Montana,  and  the  interior 
Rockies.  The  interior  of  California  is  a dry  region,  verging  in  the  extreme  south 
into  the  desert  country,  and  is  deficient  in  grasses,  especially  of  those  species  which 
form  a continuous  turf.  In  this  i>art  of  the  present  bulletin  we  have  figured  and 
described  mainly  those  grasses  which  are  most  conspicuous  in  size  and  apparent 
utility  . Nearly  all  are  here  illustrated  for  the  first  time.  The  work  will  be  of  great 
value  not  only  to  botanical  students,  but  to  all  persons  interested  in  agriculture  and 
in  the  raising  of  domestic  animals. 

The  descriptions  are  almost  wholly  the  work  of  my  assistant,  Prof.  L.  H.  Dewey  # 

The  following  species  of  grasses  are  described  and  illustrated:  Agros- 
tis  cequivalvis , A.  densiflora , A.  exarata , form  asperfolia , A.  liallii , 
A.  humilis , A.  tenuis , Alopecurus  alpinus , A.  calif ornicus,  A.  gen- 
iculatus , var.  robustus,  A.  howellii , A.  macounii , A.  saccatus.  A.  stejne- 
geri,Aristida  californica,  Galamagrostis  aleutica , C.bolanderi , C.  breweri , 
C.  crassiglumis , 0.  cusickii , 0.  densa , G.  deschampsioides , C.  hoiceilii , 0. 
purpurascenSy  C.  tweedy i , Cenchrus  palmer i,  Deschampsia  ccespitosa Hie- 
rochloe  macrophylla,  Imp  er  at  a liookeri,  Muhlenbergia  calamagrostidea , M. 
californica , M.  debilis , M.  dumosa , M.  parishii . Orcuttia  californica , 0. 
greenei , Oryzopsis  exigua,  0.  webberi , Panicum  urvilleanum , Phalaris 
amethystina , P.  lemmoni , coronata,  8.  eminens , $.  kingii , & occiden- 
talism 8.  parishii,  8.  setigera , 8.  speciosa , 8.  stillmani,  8.  stricta , Trlsetum 
calif  brnicum,  T.  canescens , and  P.  cernuum. 

The  California  vine  disease,  N.  B.  Pierce  ( Division  of  Vegetable 
Pathology , Bid.  Yo.  222,  plates  25,  charts  2). — This  bulletin  gives 

a general  statement  regarding  the  grape  industry  in  California  and  the 
destruction  caused  by  the  vine  disease ; a history  of  the  origin  and  growth 
of  the  grape  industry  in  California;  the  special  characters  of  the  dis- 
ease ; the  development  of  the  disease  in  southern  California ; the  rela- 
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tions  of  soil,  shade,  rainfall,  and  temperature  to  the  disease;  the  treat- 
ment, growth,  and  variety  of  vines;  the  relationship  of  the  disease;  and 
suggestions  for  treatment. 

The  author  was  engaged  for  ten  months  in  California  and  five  months 
in  France,  Italy,  and  Africa  in  a special  investigation  of  grape  dis- 
eases, seeking  to  find  some  clue  to  the  cause  of  the  disease  which  in 
southern  California  threatens  the  destruction  of  the  grape  industry. 

The  disease  appeared  at  Anaheim  about  1884,  and  with  this  as  a cen- 
ter has  spread  rapidly  in  all  directions,  often  causing  the  complete 
destruction  of  vineyards.  All  kinds  of  vines  seem  to  be  susceptible  to 
attacks  of  this  disease,  but  those  derived  from  Vitis  vinifera  seem  to 
suffer  the  most. 

The  disease  may  be  characterized  as  follows:  Sharply  defined  spots 
of  red  or  yellow  of  varying  size  appear  on  the  leaves  and  extend  through 
them.  The  tissue  in  such  spots  and  between  the  veins  dies,  leaving  a 
narrow  band  of  green  parenchyma.  The  canes  are  often  stunted  and 
more  or  less  flattened  on  one  side,  and  become  leafless,  dry,  and  black. 
Where  there  is  immature  growth  the  black  discoloration  is  most  con- 
spicuous. The  sap  is  less  abundant  and  its  flow  slower.  The  last  part 
to  lose  its  sap  to  any  great  degree  is  the  stock  below  ground.  The 
roots  show  a shrinkage  and  discoloration,  followed  by  decay.  The 
actively  growing  parts,  such  as  the  root  fibers  and  root  hairs,  are  the 
first  to  be  attacked,  and  their  destruction  has  an  immediate  effect  upon 
the  plant.  The  fruit  usually  shrivels  and  dries  upon  the  vine.  The 
disease  seems  to  go  through  a period  of  incubation  before  it  becomes 
externally  manifest,  and  this  period  maybe  longer  or  shorter  according 
as  the  vine  is  resistant  or  easily  affected.  The  conditions  of  soil,  irriga- 
tion, atmosphere,  shade,  rainfall,  fogs,  temperature,  and  winds  are  all 
considered  at  greater  or  less  length,  yet  in  none  of  them  does  the  author 
find  an  adequate  cause  for  the  disease. 

The  disease  is  compared  with  all  parasitic  and  nonparasitic  diseases 
of  grapes  known  in  this  country  and  in  the  south  of  Europe,  but  it  is 
unlike  any  of  them.  The  only  known  fungus  affecting  the  vine  in  a 
way  at  all  similar  to  this  disease  is  the  powdery  mildew  ( Uncimda  spi- 
ralis),  and  to  this  such  virulent  power  has  never  been  attributed.  In 
external  appearance  the  disease  resembles  in  a general  wTay  “rougeot” 
and  u folletage,”  two  south  European  diseases  of  unexplained  origin, 
but  the  total  effect  is  wholly  unlike  that  of  either  of  them.  The  sub- 
ject has  been  examined  from  a bacteriological  point  of  view,  but  so  far 
with  negative  results. 

Ho  fungicide  experimented  with  has  produced  lasting  effects.  Bor- 
deaux mixture  seems  to  act  upon  the  diseased  vines  as  a stimulus, 
causing  them  to  start  out  new  canes,  but  the  effect  is  only  temporary , the 
vines  usually  dying  in  a season  or  two.  Sulphur,  which  is  an  effec- 
tual remedy  for  the  powdery  mildew,  seems  to  have  no  effect  in  this  case. 


500 


EXPERIMENT  STATION  RECORD. 


Tlie  general  conclusion  is  that  the  specific  cause  of  the  disease  is 
still  unknown  and  that  no  fungicide  tried  will  avail  much  upon  diseased 
vines.  The  author  thinks  that  the  planting  of  healthy  cuttings  and 
the  use  of  Bordeaux  mixture  along  with  the  sulphur  treatment  for  the 
powdery  mildew  would  probably  be  advantageous  and  profitable. 

Report  of  experiments  made  in  1891  in  the  treatment  of  plant 
diseases,  B.  T.  Galloway  ( Division  of  Vegetable  Pathology , Bui.  No. 
3,pp.  76,  plates  8). — Experiments  were  conducted  in  the  treatment  of 
black  rot  of  grapes,  apple  scab,  leaf  blight,  cracking  and  scab  of  pears, 
diseases  of  nursery  stock,  peach  rot,  plum  leaf  blight,  quince  spot, 
and  the  fungous  diseases  of  the  grape. 

In  the  treatment  of  vines  for  black  rot  Bordeaux  mixture  gave  the 
best  results,  even  when  reduced  to  one  sixth  the  strength  of  the  usual 
formula.  Four  treatments,  the  last;  when  the  berries  were  the  size  of 
bird  shot,  were  found  to  be  nearly  as  effective  as  six  continued  until  the 
berries  were  full  grown. 

For  apple  scab,  E.  S.  Goff,  of  Wisconsin,  found  Bordeaux  mixture 
the  best  of  the  copper  compound  solutions,  while  Paris  green,  1 pound 
to  200  gallons  of  water  in  which  just  enough  lime  was  stirred  to  make 
the  whole  milky,  gave  the  best  results,  surpassing  any  of  the  others 
alone  or  in  combination. 

For  the  treatment  of  pear  leaf  blight  and  pear  scab  Bordeaux  mix- 
ture gave  the  best  results  when  both  were  treated  together.  If  treated 
separately  ammoniacal  copper  solutions  gave  the  best  results  for  the 
leaf  blight  and  copper  saccharate  and  glue  mixtures  were  best  for  peat 
scab.  For  the  treatment  of  the  diseases  of  nursery  stock,  Bordeaux 
mixture  was,  on  the  whole,  the  most  satisfactory  fungicide.  The  same 
is  also  true  in  the  treatment  of  quince  spot. 

Negative  results  were  obtained  in  several  experiments  on  account  of 
the  nonappearance  or  very  light  attack  of  the  disease  even  on  untreated 
plants. 

In  answer  to  a circular  letter  sent  out  by  Assistant  Secretary  Willits 
to  grape  growers,  requesting  data  as  to  the  use  of  fungicides  and  ex- 
tent of  loss  caused  by  fungous  diseases,  about  two  thousand  five  hun- 
dred reports  were  received  from  thirty-five  States  and  Territories.  Two 
thousand  made  some  use  of  the  treatments  suggested  in  Farmers’  Bul- 
letin No.  4 on  Fungous  Diseases  of  the  Grape  (E.  S.  B.,  vol.  n,  p.  609), 
and  eighteen  hundred  report  beneficial  results.  The  loss  for  the  pre- 
vious year  as  reported  in  these  letters  was,  from  black  rot  65  per  cent, 
from  downy  mildew  25  per  cent,  and  from  powdery  mildew  10  per  cent. 
Only  two  hundred  and  fifty  persons,  from  twenty-one  States,  reported 
their  net  profit  from  spraying,  the  average  being  $122.93  for  each 
grower. 

Yield  of  crops  per  acre  (.Division  of  Statistics , Report,  Nov.,  1892 , 
pp.  16). — The  estimated  average  yields  of  corn,  potatoes,  buckwheat, 
sorghum,  tobacco,  and  hay.  The  prospects  of  cotton,  apples,  pears, 
and  grapes  are  also  reported. 
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Notes  on  W.  F.  K.  Stock’s  nitrogen  process,  W.  P.  Skertchly 
(Analyst,  1892 , pp.  209-215). — This  method*  was  compared  with  the 
Kjeldahl  method  in  the  determination  of  nitrogen  in  pure  crystallized 
ammonium  sulphate,  dog  biscuit,  cotton  seed  meal,  wheat  Hour,  coffee, 
gelatin,  linseed  cake,  crushed  hoofs  and  horns,  fish  guano,  dried  blood, 
and  manure.  As  a rule  the  Kjeldahl  gave  slightly  higher  results  than 
the  Stock  method.  The  author  is  of  the  opinion  that  the  mixture  of 
sulphuric  acid  and  manganese  dioxide  which  is  used  acts  upon  nitrog- 
enous substances  in  much  the  same  way  as  a mixture  of  sulphuric 
acid  and  potassium  permanganate,  causing  a loss  of  ammonia.  His 
experience  leads  him  to  believe  that  the  method  requires  much  careful 
study  and  possibly  modification  before  it  can  be  accepted  by  analysts 
as  a reliable  method  for  determining  nitrogen  in  common  organic  sub- 
stances.— e.  w.  A. 

On  the  determination  of  phosphoric  acid  in  Thomas  slag,  A.  F. 

Jolles  (Zeitsch.  analyt.  Chem.,  31  (1892),  pp.  516-519). — The  author  has 
found  differences  in  the  results  by  the  Maercker  and  the  molybdic 
methods  on  Thomas  slag  which  were  proportional  to  the  amount  of 
lime  in  the  slag.  These  differences  are  attributed  to  the  fact  previously 
pointed  out,  that  the  gypsum  precipitated  by  the  sulphuric  acid  added 
to  dissolve  the  slag  envelops  particles  of  the  phosphate  of  lime,  pre- 
venting their  being  brought  into  solution.  He  has  noticed  similar  losses 
of  phosphoric  acid  where  hydrochloric  acid  was  used  as  the  solvent. 
He  describes  the  Albert  method,!  which  consists  in  evaporating  5 grams 
of  finely  ground  slag  nearly  to  dryness  with  500  c.  c.  water  and  40  c.  c. 
hydrochloric  acid  of  16  to  20°  Be.,  taking  up  in  500  c.  c.  of  water  and  fil- 
tering; treating  an  aliquot  (50  c.  c.)  of  the  filtrate  with  15  c.  c.  of  Joulie’s 
solution  (400  grams  citric  acid  made  to  a liter  with  ammonia  of  0.9  sp. 
gr.),  and  precipitating  the  phosphoric  acid  with  magnesia  mixture  in 
the  ordinary  manner.  The  author  finds  that  this  method  gives  too 
high  results,  due,  he  suggests,  to  incomplete  separation  of  the  silica. 
He  proposes  the  following  modification  of  the  Albert  method  for  deter- 
mining phosphoric  acid  in  Thomas  slag  meal:  Five  grams  of  slag  meal 
are  moistened  in  a dish  with  a little  water,  40  c.  c.  of  hydrochloric  acid  of 


* Analyst,  1892,  pp.  109-113 ; E.  S.  R.,  vol.  iv,  p.  86. 
t Zeitseh.  angew.  Cliem.,  1891,  p.  280. 
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about  20°  Be.  added,  and  tlie  mixture  evaporated  completely  to  dry- 
ness. The  residue  is  heated  in  an  air  bath  at  120°  0.,-  and  on  cooling 
is  moistened  with  hydrochloric  acid,  taken  up  in  water,  and  filtered. 
The  filtrate  is  made  to  500  c.  c.,  50  c.  c.  treated  with  citrate  solution,  and 
the  phosphoric  acid  precipitated  as  usual  with  magnesia  mixture, 
dried,  incinerated,  and  weighed. 

By  this  method  he  has  secured  results  agreeing  very  well  with  those 
by  the  molybdic  method,  but  he  holds  that  the  molybdic  method  should 
always  be  resorted  to  in  making  control  analyses. — e.  w.  a. 

Method  of  determining  lime  in  Thomas  slag,  A.  F.  Holleman 
( Ghem . Ztg.,  1893, pp.  1471 , 1472). — The  methods  proposed  by  Classen  and 
by  Jones  have  been  found  inadequate  in  case  of  materials  like  Thomas 
slag  meal,  containing  iron  and  manganic  phosphates,  as  the  precipitated 
lime  contains  admixtures  of  iron  and  manganese.  The  author  studied 
the  methods  with  reference  to  improving  them  by  modification,  and 
found  that  a combination  of  the  two  methods  gave  satisfactory  results. 
According  to  this  modified  method  nearly  all  of  the  iron  and  part  of  the 
manganese  are  removed  in  the  first  precipitation,  and  the  remainder  of 
the  iron  and  manganese  in  the  second  precipitation.  The  method,  as 
used,  is  described  as  follows: 

Fifty  c.  c.  of  the  slag  solution,  equivalent  to  1 gram  of  sub- 
stance, is  evaporated  well  down,  20  c.  c.  of  neutral  potassium  oxalate 
solution  (1  to  3)  added  to  the  residue,  and  heated  on  a water  bath,  with 
frequent  stirring,  until  the  precipitate  is  pure  white  and  free  from  lumps. 
This  usually  transpires  after  ten  minutes’  heating.  The  precipitate  is 
filtered  and  washed  with  hot  water  until  the  filtrate  contains  no  ox- 
alic acid.  The  calcium  oxalate  should  now  be  snow  white.  The  filter 
is  punctured  and  calcium  oxalate  washed  through,  first  with  water  and 
finally  with  warm  dilute  hydrochloric  acid  (1  to  1).  The  calcium  oxa- 
late is  dissolved  by  adding  about  15  c.  c.  of  concentrated  hydrochloric 
acid,  the  solution  evaporated  to  a volume  of  about  25  c.c.  and  10  c.  c.  of 
dilute  sulphuric  acid  (1  to  5)  and  150  c.  c.  of  96  per  cent  alcohol  added. 
After  standing  three  hours  or  more  the  precipitate  is  filtered  off  and 
washed  with  96  per  cent  alcohol  until  the  washings  show  no  acid  reaction 
with  methyl  orange.  The  gypsum  precipitate  is  then  dried  to  constant 
weight.  By  this  method  a very  pure  precipitate  of  calcium  sulphate  was 
obtained  containing  only  traces  of  manganese,  and  the  results  of  dupli- 
cate determinations  agreed  very  closely.  Triplicate  determinations  in 
a sample  of  Thomas  phosphate  showed  41.75,  41.75,  and  41.67  per  cent 
of  calcium  oxide,  respectively. — E.  w.  A. 

Recent  researches  on  the  fixation  of  atmospheric  nitrogen  by 
microbes,  Berthelot  (Gompt.  rend,,  115  (1892),  pp.  569-574). — The 
fixation  of  atmospheric  nitrogen  by  the  agency  of  microbes  in  the  soil 
has  been  established,  but  it  has  not  been  determined  whether  the  sub- 
stances enriched  with  the  nitrogen  constitute  permanent  components 
of  the  tissues  of  the  microbes  or  whether  they  pass  through  these 
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tissues  an  id  are  thereby  modified  in  tlieir  composition,  as  is  at  present 
held  with  reference  to  the  fixation  of  oxygen  by  the  myeoderms  of 
acetic  fermentation.  The  question  may  be  asked  whether  the  microbes 
must  exist  in  symbiosis  with  green  plants,  on  the  theory  developed  by 
Hellriegel  and  Wilfarth  in  their  investigations  on  Leguminosse,  or 
whether  the  microbes  have  a separate  existence,  after  the  manner  of  a 
parasite,  simply  finding  in  the  leguminous  plant  the  conditions  and  the 
medium  by  which  they  are  enabled  to  fix  nitrogen  in  their  peculiar 
tissues  and  to  form  the  nitrogenous  substances  to  be  ultimately  util- 
ized in  an  independent  way  for  the  nutrition  of  the  leguminous  plants 
which  serve  for  their  momentary  support. 

To  get  some  light  which  might  aid  in  the  solution  of  these  interest- 
ing and  complex  problems,  the  author  determined,  to  provide  the 
microbes  with  some  nourishment  more  simple  and  better  understood 
than  vegetable  mold.  The  materials  chosen  were  a natural  and  an 
artificial  humic  acid.  The  former  was  obtained  from  a soil  at  Meudon 
which  possessed  the  property  of  fixing  nitrogen  ; the  latter  was  pre- 
pared from  sugar.  The  natural  humic  acid  contained  3.61  per  cent 
of  nitrogen;  the  artificial  acid  was  almost  entirely  without  nitrogen  or 
ash. 

About  5 grams  of  the  natural  humic  acid  was  put  into  a 6-liter  flask 
filled  with  air.  Then  there  was  poured  into  the  flask  5 c.  e.  of  distilled 
water  and  2 c.  c.  of  water  containing  in  suspension  green  plants  of  low 
orders  developed  at  the  bottom  of  a flask  in  ordinary  water  by  exposure 
to  a feeble  light.  The  quantity  of  organic  matter  thus  introduced  was 
almost  imponderable,  but  the  liquid  contained  the  germs  of  manifold 
living  organisms,  among  which  were  certain  forms  capable  of  assimi- 
lating nitrogen.  The  flask  was  hermetically  closed  with  a stopper  of 
emery  coated  with  vaseline.  A second  flask  was  prepared  in  a similar 
manner,  except  that  100  c.  c.  of  the  distilled  water  was  used. 

Into  a third  flask  was  put  5 grams  of  artificial  humic  acid,  15  c.c.  of 
distilled  water,  and  2 c.c.  of  the  liquid  containing  the  germs.  A fourth 
flask  was  prepared  in  a similar  manner,  except  that  100  c.  c.  of  the  dis- 
tilled water  was  used. 

The  four  flasks  were  then  exposed  to  diffused  light  without  at  any 
time  receiving  the  direct  rays  of  the  sun.  The  experiment  continued 
from  June  30  to  October  22, 1892,  or  about  four  months,  at  the  tempera- 
ture of  the  surrounding  air. 

In  the  four  flasks  there  developed  whitish  microscopic  plants  of 
many  species;  at  the  same  time  there  was  formed  a notable  amount 
of  carbonic  acid,  due  to  the  action  of  the  oxygen  on  the  humic  acid, 
partly  from  purely  inorganic  influences,  as  previously  shown  by  the 
author,  and  partly,  without  doubt,  through  the  agency  of  microbes. 
This  formation  of  carbonic  acid  merits  attention,  for  it  is  probably  the 
in  termediary  by  which  the  carbon  was  transferred  from  the  humic  acid 
to  the  plants  developed  in  the  flask. 
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The  weight  of  the  material  in  the  first  flask  decreased  from  4.725  to 
4.681  grams.  The  difference  was  due  to  losses  of  carbonic  acid  and 
water,  compensated  in  part  by  the  oxygen  fixed  and  also  by  the  diffi- 
culty of  recovering  absolutely  all  of  the  material  put  into  the  flask.  The 
gain  of  nitrogen  is  therefore  estimated  somewhat  too  low.  The  humic 
acid  at  the  outset  contained  0.1805  gram  of  nitrogen,  but  the  amount  of 
combined  nitrogen  found  at  the  end  of  the  experiment  was  0.1909  gram, 
showing  a gain  of  0.0104  gram  or  6 per  cent. 

In  the  second  flask  the  material  decreased  in  weight  from  4.725  to 
4.618  grams.  The  weight  of  the  nitrogen  at  the  beginning  of  the  ex- 
periment was  0.1805  gram,  and  at  its  close  0.1961,  showing  a gain  of 
0.0156  gram  or  9 per  cent.  In  both  cases,  then,  there  was  a gain  of 
nitrogen  after  the  humic  material  had  served  as  food  for  microbes. 

On  treating  with  water  a portion  of  the  material  left  at  the  close  of 
the  experiment,  it  appeared  that  the  aqueous  extract  contained  no  trace 
of  nitrate,  and  only  0.12  milligram  of  ammoniacal  nitrogen. 

These  experiments  had  been  preceded  by  another,  conducted  from 
the  autumn  of  1891  to  June,  1892,  on  5 grams  of  this  same  natural 
humic  acid  kept  in  a moist  condition  in  a large  flask  through  which  was 
passed  several  times  a current  of  unpurified  air  containing  dust  from 
the  neighboring  soil.  In  this  material  there  were  developed  mosses 
and  various  other  kinds  of  plants,  some  green  and  others  white.  On 
analysis  the  total  material  was  found  to  be  4.867  grams,  the  initial  ni- 
trogen 0.1805  gram,  the  final  nitrogen  0.2350  gram — a gain  in  nitrogen 
of  0.0545  grfim  or  30.3  per  cent.  This  larger  gain  than  in  the  first- 
mentioned  experiments  was  due  either  to  the  longer  duration  of  the 
trial  or  to  the  more  active  nature  of  the  numerous  species  of  microbes 
which  caused  the  fixation  of  the  nitrogen. 

Turning  now  to  the  experiments  with  the  artificial  humic  acid,  we 
find  that  in  the  third  flask  the  total  material  recovered  was  4.9735  grams, 
the  initial  nitrogen  0.001  gram,  the  final  nitrogen  0.0036  gram — a gain  of 
0.0026  gram;  in  the  fourth  flask  the  total  material  recovered  was  4.94 
grams,  the  initial  nitrogen  0.001  gram,  the  final  nitrogen  0.0034  gram — 
a gain  of  0.0024  gram.  In  both  cases  there  had  been  fixation  of  nitrogen, 
which  was  very  feeble,  because  without  doubt  the  humic  acid,  devoid 
of  nitrogen  and  ash,  furnishes  insufficient  nutriment  to  the  microbes. 

Repeated  analyses  of  the  artificial  humic  acid  showed  that  there  was 
no  fixation  of  nitrogen  when  the  acid  was  simply  exposed  to  chemical 
oxidation  under  the  influence  of  air  and  light,  thus  confirming  the  tes- 
timony of  the  above-described  experiments  that  the  action  of  microbes 
is  necessary  to  the  fixation  of  nitrogen. 

We  are  thus  enabled  to  see  that  one  of  the  organic  substances  in 
vegetable  mold  furnishes  nourishment  for  microbes,  and  have  advanced 
one  step  in  the  analysis  of  the  phenomena  associated  with  the  fixation 
of  nitrogen. — A.  c.  t. 

On  the  fixation  of  free  nitrogen  by  plants,  T.  Schlosing,  jr., 
and  E.  Laurent  (Cornet,  rend.,  115  (1892),  pp.  732-738). — A brief  report 
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on  experiments  in  continuation  of  those  described  in  Gomptes  rendus , 
111  (1890),  p.  750,  and  113  (1891),  pp.  776-779  (E.  S.  R.,  vol.  hi,  pp. 
116  and  551).  In  preceding  investigations  the  authors  have  shown  that 
fixation  of  the  free  nitrogen  of  the  air  occurs  in  green  plants  of  low 
orders  and  in  the  soil  on  which  these  plants  are  growing.  The  plants 
with  which  these  earlier  inquiries  were  made  were  a mixture  of  mosses, 
algae,  and  bacteria*  In  the  experiments  reported  in  this  article  less 
complex  cultures  were  used  and  the  species  of  the  plants  were  deter- 
mined. Both  the  u direct”  and  u indirect”  methods  of  determining  the 
acquisition  of  nitrogen  were  employed,  as  described  in  the  reports  of 
previous  experiments.  The  cultures  were  made  on  600  grams  of  soil  in 
each  case. 


Summary  of  experiments  on  the  fixation  of  free  nitrogen  hy  plants. 
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— Si.  4 

— 1.8 

I 

*'Iu  the  surface  soil,  2-4  mm.  deep. 

flu  all  the  soil  below  the  surface  soil  above  mentioned. 

{Obtained  hy  transplanting  little  isolated  tufts,  which  afterward  grew  together. 

§ Obtained  by  sowing  on  the  soil  a small  quantity  of  algous  material  diluted  with  distilled  water. 

In  the  first  four  cultures  fixation  of  free  n itrogen  clearly  occurred.  In 
the  culture  containing  only  Microcoleus  vaginatus  (No.  6)  there  was  ap- 
parently no  fixation  of  nitrogen.  It  would  not  be  surprising  if  this  was 
due  to  a difference  in  the  nature  of  the  alga.  In  the  cases  (Nos.  7 and 
8)  where  the  soil  was  almost  entirely  bare  of  vegetation  nitrogen  was 
not  fixed  in  any  appreciable  amount. 
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The  “nitrogen  in  the  plants”  was  found  by  subtracting  from  the  total 
nitrogen  in  the  surface  layer  containing  soil  and  plants  the  nitrogen 
found  in  an  equal  weight  of  subjacent  soil.  The  weight  of  the  vege- 
table matter  formed  was  also  determined.  From  these  data  the  per 
cent  of  nitrogen  in  the  dry  plants  was  calculated  and  found  to  be  about 
4 or  5 per  cent. 

The  fundamental  fact  ascertained  in  the  authors’  previous  investiga- 
tion was  confirmed,  viz,  that  fixation  of  nitrogen  occurs  in  the  tissues 
of  plants  of  lower  orders  developed  on  the  surface  of  soils.  Chlorophyll 
action  supplies  the  energy  necessary  to  bring  about  the  combination  of 
free  nitrogen. 

The  authors  contend  that  the  fixation  of  free  nitrogen  does  not  take 
place,  as  claimed  by  Berthelot,  in  the  interior  of  the  soil  under  the  ac- 
tion of  microbes.  In  the  discussion  which  followed  the  reading  of  this 
paper  Berthelot  asserted  that  his  investigations  show  that  the  green 
algae  are  not  the  only  microorganisms  having  the  function  of  fixing  at- 
mospheric nitrogen,  but  that  fixation  also  occurs  under  the  influence  of 
colorless  inferior  organisms  which  seem  to  be  devoid  of  chlorophyll.  It 
is  possible  that  the  origin  of  these  phenomena  will  be  found  in  still  lower 
organisms,  such  as  may  develop  in  the  root  tubercles  of  leguminous 
plants  and  in  other  organisms  devoid  of  chlorophyll.  Berthelot  is  pur- 
suing researches  with  reference  to  the  existence  of  such  organisms. — A. 
C.  T. 

On  the  gas  exchanges  of  the  root  tubercles  of  leguminous 
plants,  B.  Frank  (Ber.  dent.  hot.  Ges.,  10,  p>p.  271-281,  plate  1). — Previous 
investigations  of  the  root  tubercles  of  leguminous  plants  have  indicated 
that  they  are  covered  with  a corky  epidermis,  which  prevents  the  inter- 
change of  fluids  and  gases  between  the  tubercles  and  the  surrounding 
world.  The  author’s  observations,  reported  and  illustrated  in  this  arti- 
cle, show  that  the  corky  covering  of  the  root  tubercles,  especially  those 
of  peas,  has  intercellular  air  passages  which  communicate  with  the  outer 
air,  as  is  the  case  with  lenticels.  The  system  of  air  passages  penetrates 
through  the  corky  layer  to  the  meristem.  The  meristem  has  no  air 
passages,  but  these  occur  again  in  the  bacteroid  tissues  below  the  meri- 
stem. To  determine  wheth  er  the  gas  within  the  tubercles  came  from  the 
soil  or  was  given  off  from  the  cells  of  the  tubercles  the  author  grew  peas 
in  water  without  the  addition  of  nitrogen  compounds  or  with  a little  pea 
soil  for  inoculation.  Although  the  roots  were  never  in  contact  with 
air,  yet  the  tubercles  which  developed  showed  the  structure  described 
above.  The  gas  in  the  intercellular  passages  in  the  tubercles  must,  in 
this  case  at  least,  have  been  derived  from  the  tubercles  themselves. 
The  epidermal  air  passages  when  once  established  may  serve  for  the 
transmission  of  air  from  without,  but  those  in  the  bacteroid  tissue  can 
not  do  so,  as  they  are  shut  oft'  from  all  communication  with  the  outside 
world.  The  origin  of  the  gas  within  the  tubercles  may  be  found  in  the 
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carbonic  acicl  gas,  a common  product  of  respiration,  or  in  tlie  water 
absorbed  by  the  plants,  from  which  atmospheric  gases  are  released  and 
recombined  in  the  processes  of  growth.  Observations  are  briefly  re- 
ported which  indicate  that  this  gas  is  neither  carbonic  acid  nor  oxygen 
alone,  but  that  it  is  rich  in  nitrogen.  To  in  vestigate  the  gas  exchanges 
in  living  root  tubercles,  a considerable  number  of  root  tubercles  were 
cut  from  plants  grown  outdoors  in  garden  soil  and  were  inclosed  in 
glass  tubes  with  a known  volume  of  air  above  quicksilver.  A lively 
evolution  of  gas  at  once  began  and  continued  during  the  several  days 
over  which  the  experiment  extended.  The  results,  reported  in  tables, 
showed  that  nitrogen  and  carbonic  acid  gas  had  been  evolved.  The 
author,  however,  thinks  that  the  evolution  of  these  gases  was  not  a 
normal  process  of  the  living  tubercle,  but  a sign  of  decay.  The  gas 
exchange  in  the  tubes  was  relatively  small  at  flrst  and  increased  as  the 
experiment  continued.  Certain  nitrogenous  compounds  which  are  com- 
mon products  of  decay  were  formed.  The  air  from  the  tubes  in  which 
the  tubercles  were  confined  contained  ammonia,  skatol,  and  indol.  It 
also  had  the  odor  of  a dead  body.  Carbonic  acid  was  formed  at  first 
probably  as  a respiration  product,  but  later  as  the  result  of  decay. 

These  investigations  indicate  that  the  root  tubercles  of  leguminous 
plants  are  sensitive  organs  which  continue  their  normal  activity  only 
while  united  with  the  plant.  If  they  are  separated  from  the  plant, 
even  without  being  themselves  mutilated  in  any  way,  in  a few  hours 
there  is  a complete  change  in  their  activity,  especially  in  respect  to  the 
organic  nitrogen  compounds,  which  are  broken  up.  The  nitrogen  in 
these  compounds  returns  to  its  elementary  condition  and  escapes.  It 
follows  that  it  is  not  practicable  to  determine  the  normal  processes 
occurring  in  the  tubercles  by  experimenting  with  them  apart  from  the 
plants.  The  metabolism  of  the  tubercles  in  union  with  the  plant  must 
be  different  from  that  of  the  isolated  tubercles.  It  is  possible  that  the 
tubercles  when  united  with  the  plant  absorb  nitrogen  directly,  but 
direct  observations  immediately  after  tlia  separ  ation  of  the  tubercles 
do  not  give  any  testimony  on  this  point  because  of  the  speedy  revolu- 
tion in  the  activity  of  these  organs.— -A.  c.  T. 

The  horn  fly,  J.  Fletcher  ( Canada  Central  Experimental  Farm  Bui. 
No.  14,  Sept,,  1892,  pp.  llr  jigs . 2). — A brief  account  of  Hamatobia  serrata , 
compiled  from  reports  of  investigations  in  the  United  States,  with  sug- 
gestions as  to  means  of  repression.  This  insect  has  appeared  in  Can- 
ada and  has  already  caused  considerable  trouble  there. — A.  c.  t. 

Analysis  of  the  Cavendish  banana  in  relation  to  its  value  as 
food,  W.  M.  Doherty  [Okem.  News , 66  ( 1892), pp.  187, 188). — The  author 
has  analyzed  the  pulp  of  Muca  cavendishii,  the  dwarf  banana,  with  the 
following  results: 
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A nalysis  of  banana  pulp. 


In  fresh 
substance. 

In  dry 
matter. 

Water 

Per  cent. 
75.  71  i 
1.71 
5.90 
3.  00 
11.  24 
1.74 
0.71 

Per  cent. 

Albuminoids 

7.05 
24.  78 
12.  35 
47.05 
7.  26 
2. 92 

Starch  

Carbonaceous  matter 

Woody  fiber 

Composition  of  the  ash. 

Per  cent. 


Potassium  oxide 55. 10 

Sodium  oxide 12.  00 

Calcium  oxide 1.  61 

Magnesium  oxide 5.41 

Ferric  oxide 0. 48 

Manganese  dioxide 0. 15 

Phosphoric  acid 7.70 

Sulphuric  acid 1. 80 

Carbonic  acid 12. 00 

Chlorine 1. 10 

Silica - - - 1. 96 

Loss,  etc 0.69 


100.00 

Iii  nutritive  properties  the  Cavendish  banana  resembles  the  potato. — 
e.  w.  a. 

Feeding  experiments  with  sunflower-seed  cake  for  milch  cows, 

J.  Klein  (Milch  Ztg .,  1892,  pp.  673-677 ). — Sunflower-seed  cake  is  said 
toWpe  found  quite  extensive  use  for  feeding  within  the  last  feAV  years, 
Especially  in  Denmark.  A trial  is  reported  with  four  cows,  made  to 
compare  the  effects  of  sunflower- seed  cake  and  linseed  cake.  The  sun- 
flower seed  cake  was  fed  in  the  form  of  meal  and  was  of  the  following 
composition : Dry  matter  01 .32,  crude  protein  36.73,  crude  fat  13.04,  car- 
bohydrates 20.60,  crude  fiber  15.68,  and  crude  ash  4.37  per  cent.  On 
the  basis  of  Wolff’s  tables  of  digestibility  it  contained,  therefore,  30.0 
per  cent  of  digestible  albuminoids,  12.5  per  cent  of  digestible  fat,  and 
25  per  cent  of  digestible  carbohydrates. 

There  were  four  lots  of  four  cows  each.  The  first  lot  received  the 
winter  ration  which  all  the  cows  had  received  previous  to  the  trial,  con- 
sisting of  distillery  slop,  brewers’  grains,  linseed  cake,  meadow  hay, 
and  other  coarse  bidder,  with  a nutritive  ratio  of  1:6.5.  In  addition 
to  this  ration  lot  2 received  1 pound  and  lot  3,  2 pounds  per  head  per 
day  of  sunflower-seed  cake,  and  lot  4,  1 pound  each  of  sunflower-seed 
cake  and  linseed  cake.  The  nutritive  ratios  of  the  rations  of  the  four 
lots  were  therefore,  lot  1,  1:65;  lot  2,  1:5.8;  lot  3,  1:5.3;  and  lot  4, 
1 : 5.4.  The  co  ws  of  the  four  lots  averaged  very  nearly  the  same  period 
of  lactation. 

The  trial  lasted  from  February  22  to  April  12.  During  the  first  week 
all  four  lots  received  the  basal  ration.  The  second,  third,  and  fourth 
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weeks  the  concentrated  foods  were  added  to  the  rations  of  lots  2,  3,  and 
4;  and  the  fifth,  sixth,  and  seventh  weeks  the  basal  ration  was  fed 
again.  The  cows  were  milked  twice  daily,  the  quantity  being  deter- 
mined by  weight  at  each  milking,  and  samples  of  the  milk  of  each  ani- 
mal were  analyzed  two  or  three  times  each  week.  The  changes  of  food 
were  made  gradually. 

A summary  of  the  results  of  the  feeding  experiments  shows  that  the 
addition  of  sunflower-seed  cake  to  the  basal  ration  was  accompanied 
in  the  case  of  every  cow  by  an  increased  milk  yield.  In  this  connec- 
tion the  addition  of  1 pound  of  the  cake  appeared  to  be  practically  as 
effective  as  the  addition  of  2 pounds,  which  the  author  attributes  to 
the  period  not  being  sufficiently  long  to  show  the  full  effects  of  the  ad- 
dition of  2 pounds.  Sunflower- seed  cake  seemed  to  be  fully  as  effect- 
ive as  linseed  cake.  The  sunflower- seed  cake  apparently  had  no  effect 
on  either  the  fat  content  of  the  milk  or  the  live  weight  of  the  animals. 
Financially  there  was  no  advantage  from  the  addition  of  either  the  sun- 
flower-seed cake  or  linseed  cake  to  the  basal  ration.  The  additional 
yield  of  0.7  liter  of  milk  per  day  writh  1 pound  of  sunflower-seed  cake 
was  produced  at  a cost  of  nearly  2^  cents. — E.  w.  A. 

Effects  of  different  kinds  of  food  on  the  volatile  fatty  acids  and 
the  melting  point  of  butter,  Adolf  Mayer  ( Landw . Vers.  Stat .,  41, 
pp.  14-35). — The  author  prefaces  the  description  of  his  present  experi- 
ments with  a review  of  the  conclusions  from  his  previous  experiments 
on  this  subject,  published  in  1888.*  These  are  as  follows: 

(1)  The  percentage  of  volatile  fatty  acids  and  the  specific  gravity  of 
butter  fat  go  hand  in  hand.  An  increase  of  the  one  results  in  an  in- 
crease of  the  other. 

(2)  The  melting  point  of  butter  fat  does  not  vary  proportionally  with 
these,  as  it  is  presumably  more  especially  influenced  by  the  olein  con- 
tent. 

(3)  The  percentage  of  volatile  fatty  acids  and  the  specific  gravity  of 
butter  fat  from  a single  cow  vary  more  widely  under  different  methods 
of  feeding  than  has  usually  been  supposed. 

(4)  The  volatile  fatty  acids  are  dependent  upon  the  period  of  lacta- 
tion, the  percentage  decreasing,  as  a rule,  as  the  period  advances  (con- 
firmed by  Wilson). 

(5)  But  they  are  also  dependent  to  a large  extent  on  the  character  of 
the  food  (which  is  in  opposition  to  Nilson).  A higher  percentage  of 
volatile  fatty  acids  was  produced  on  roots,  meadow  grass,  and  green 
clover  than  on  hay,  and  a higher  percentage  with  the  latter  than  with 
ensiled  grass. 

(6)  The  melting  point  of  butter  is  likewise  dependent  upon  the  food. 
Ensiled  grass  and  hay  gave  butter  with  the  highest  melting  point,  and 
roots  the  next  highest,  while  exclusive  feeding  on  green  food,  whether 
grass  or  clover,  in  the  barn  or  at  pasture,  resulted  in  butter  with  the 
lowest  melting  point. 

* Landw.  Vers.  Stat.,  35,  pp.  260-282, 
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(7)  Asa  rule  tlie  point  of  crystallization  fluctuates  with  the  melting 
point. 

(8)  In  the  case  of  animals  accustomed  to  it,  pasturage  has  a very 
good  effect  on  the  yield  of  milk  and  butter. 

This  line  of  investigation  has  been  continued,  and  the  results  obtained 
form  the  basis  of  the  present  paper.  From  August  25  to  February  25 
a North  Holland  cow,  nine  and  one  half  years  old  and  about  two  months 
with  calf  at  the  beginning  of  the  trial,  was  fed  a wide  range  of  foods  in 
periods  of  twelve  days  each,  determinations  being  made  twice  in  each 
period  of  the  specific  gravity,  solids,  and  fat  (the  latter  by  calculation) 
of  the  mixed  morning’s  and  night’s  milk  and  of  the  melting  point  and 
volatile  fatty  acids  of  the  butter.  The  latter  were  determined  by  the 
Keichert-Wollny  method,  and  expressed  in  terms  of  the  cubic  centi- 
meters of  soda  solution  required  to  neutralize  5 grams  of  butter  fat.  The 
foods  given  in  different  periods  included  meadow  grass  ad  libitum  ; 15 
kg.  hay  and  2 kg.  linseed  cake,  alone  or  with  50  c.  c.  concentrated  lactic 
acid  or  100  c.  c.  of  volatile  fatty  acids  from  a stearin  factory;  10  kg. 
hay  and  2 kg.  linseed  cake;  10  kg.  pea  vines  and  5 kg.  rye  straw,  with 
either  4 kg.  sesame  cake  or  4 kg.  linseed  cake;  5 kg.  pea  vines,  10  kg. 
rye  straw,  and  3 kg.  peanut  cake;  15  kg.  pea  vines  and  4 kg.  rye;  40 
kg.  ensiled  sugar  beet  residue,  5 kg.  rye  straw,  and  4 kg.  linseed  cake; 
10  kg.  corn  silage,  8 kg.  rye  straw,  and  4 kg.  linseed  cake;  and  11  kg. 
pea  vines,  5 kg.  rye  straw,  and  4 kg.  poppy  cake.  At  the  conclusion  of 
this  feeding  the  milk  yield  had  fallen  to  3J  liters  a day,  and  the  feed- 
ing was  continued  for  four  months  in  much  the  same  manner  with 
another  cow  fresh  in  milk.  In  both  trials  certain  of  the  rations  were 
repeated  at  different  stages  of  the  trial,  with  a view  to  eliminating 
error  from  advancing  lactation  as  far  as  possible. 

In  the  case  of  the  first  cow  the  volatile  fatty  acids  in  the  butter 
varied  on  different  food  from  13.4  to  24.9  c.  c.,  and  of  the  second  cow 
from  20.1  to  32.2  c.  c.  While  these  variations  are  not  quite  as  large  as 
those  observed  in  the  former  experiments,  alluded  to  above,  it  is  be- 
lieved they  indicate  that  in  the  case  of  the  same  cow  the  volatile  fatty 
acids  may  show  a wide  range  of  variation  on  different  rations,  and  the 
rations  fed  do  not,  of  course,  cover  the  whole  range  of  rations  fed  in 
practice.  The  author  urges  from  this  that  the  judgment  of  the  purity 
of  butter  on  the  basis  of  the  volatile  fatty  acids  may  lead  to  gross  in- 
justice, by  implicating  honest  dairymen  who  have  made  an  unfortunate 
selection  of  feeding  stuffs.  He  states,  for  instance,  that  the  feeding  of 
poppy  cake  and  pea  vines  proved  disastrous  to  the  high  content  of 
volatile  fatty  acids,  giving  butter  near  the  end  of  the  period  of  lacta- 
tion with  volatile  acids  equivalent  to  only  13.5  c.  c.  of  soda  solution. 
In  Holland  the  minimum  limit  is  19  c.  c.,  but  the  danger  from  reducing 
the  standard  is  that  artificial  butters  will  not  be  excluded.  For  this 
reason  the  author  thinks  that  critical  judgment  of  butter  should  be 
based  on  a number  of  different  tests. 
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Tlie  following  statement  shows  the  feeding  stuffs  which  were  tested, 
arranged  in  the  order  in  which  they  increased  the  volatile  fatty  acids, 
those  effecting  the  greatest  increase  being  placed  first: 


Coarse  fodders. 

Red  beets. 

Meadow  grass  in  spring. 
Green  clover. 

Meadow  grass  in  field. 

Hay,  corn  silage. 

Ensiled  grass. 

Straw. 


Concentrated  foods. 

Rye. 

“Maize-sprout  cake.” 
Cotton-seed  meal  cake. 
Peanut  cake. 

Sesame  cake. 

Linseed  cake. 

Poppy  cake. 


The  addition  to  the  food  of  lactic  acid  or  of  volatile  fatty  acids  in  the 
amounts  in  which  they  could  be  given  showed  no  effect  on  the  volatile 
fatty  acids  in  the  butter.  The  author  criticises  the  investigations  of 
Schrodt  and  Henzold,*  claiming  that  instead  of  testing  the  effects  of  a 
large  number  of  rations,  practically  only  two  rations  were  tested,  viz, 
pasturage  in  summer  and  a mixture  of  hay,  straw,  beets,  wheat  bran, 
and  cotton  seed-meal  cake  in  winter  ; and  that  from  his  own  investiga- 
tions it  might  be  expected  that  the  volatile  fatty  acids  on  the  winter 
ration  fed  would  not  be  materially  different  from  those  on  pasturage. 
The  winter  ration  contained  a small  amount  of  straw,  which,  as  indi- 
cated by  the  author’s  tests,  decreases  the  volatile  fatty  acids,  and  two 
feeding  stuffs,  which,  according  to  his  trials,  strongly  tend  to  increase 
these  acids.  He  believes  that  this  explains  the  reason  why  the  winter 
ration  gave  results  agreeing  with  those  on  pasture  grass. 

The  author’s  results  afford  considerable  support  to  the  hypothesis 
that  a ration  rich  in  soluble  carbohydrates  results  in  butter  with  a high 
content  of  volatile  fatty  acids  As  an  instance  of  this  he  cites  the  effect 
of  beets  as  compared  with  hay;  the  former,  containing  much  more  sugar 
than  the  latter,  increased  the  volatile  fatty  acids  to  a greater  extent. 
He  also  compares  the  effect  of  fresh  grass  and  green  fodders  with  hay 
and  silage  in  which  the  sugars  have  been  largely  dispelled  by  fermen- 
tation. Furthermore,  he  compares  rye  grain  and  maize-sprout  cake, 
both  of  which  are  rich  in  digestible  starch  and  had  a favorable  influence 
on  the  volatile  fatty  acids,  with  poppy  cake,  which  is  poorest  of  all  the 
feeding  cakes  in  carbohydrates,  and  with  linseed  cake,  which  at  least 
contains  no  starch  meal.  Both  the  poppy  cake  and  the  linseed  cake 
affected  the  fatty  acids  unfavorably. 

The  author  traces  no  connection  between  the  fat  in  the  food  and  that 
in  the  butter  further  than  that  the  feeding  of  considerable  amounts  of 
non-volatile  fatty  acids  do  not  appear  to  increase  the  volatile  fatty 
acids  of  the  butter.  This  last  result  agrees  with  the  experience  of 
Weiske  and  Soxhlet,  according  to  which  the  volatile  fatty  acids  of  the 
food,  including  butyric  acid,  are  not  transmitted  to  the  butter. 

*E.  S.  R.,  vol.  iv,  pp.  92-95. 
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Concerning  the  melting  point  of  the  butter,  the  experiments  above 
reported  are  believed  to  show  that  both  this  and  the  point  of  crystalli- 
zation diminish  somewhat  as  the  period  of  lactation  advances,  in  case 
the  food  remains  unchanged.  The  melting  point  and  the  point  of  crys- 
tallization are  not  always  affected  in  exactly  the  same  degree,  but  if 
the  average  of  the  two  is  taken  it  is  found  that  the  effect  due  to  the 
period  of  lactation  is  very  small.  This  average  factor  is  therefore  taken 
as  a basis  for  studying  the  effect  of  food,  leaving  the  stage  of  the  period 
of  lactation  out  of  account.  A very  hard  butter  was  produced  by  the 
mixture  of  pea  vines  and  poppy  cake,  and  likewise,  although  not  in  the 
same  degree,  by  mixtures  of  straw  with  linseed  cake  or  sesame  cake, 
and  (still  less)  with  peanut  cake.  Cotton -seed  meal  cake  and  rye  grain 
gave  softer  butter  than  any  of  the  above.  Pasture  grass  gave  a softer 
butter  than  the  normal  ration  of  hay  and  linseed  cake.  This  last  is  a 
complete  confirmation  of  the  results  obtained  by  the  author  on  previous 
occasions.  .Straw  appeared  to  have  a very  favorable  effect  on  the  con- 
sistency of  the  butter.  The  effect  of  ensiled  grass  and  corn  silage  was 
about  the  same  as  that  of  hay,  while  beet  diffusion  residue  was  notice- 
ably unfavorable  to  hardness.  Maize-sprout  cake  was  also  unfavorable 
to  hardness.  The  ad  dition  of  lactic  acid  or  of  volatile  fa  tty  acids  to  the 
food  was  accompanied  by  a decreased  melting  point  of  the  butter.  Ar- 
ranged in  the  order  in  which  they  favorably  affected  the  hardness  of 
the  butter,  the  feeding  stuffs  used  were  as  follows: 


It  will  be  seen  that  this  order  is  nearly  the  reverse  of  that  in  which 
the  feeding  stuffs  increased  the  volatile  fatty  acids.  In  general  then, 
butters  with  a relatively  high  content  of  volatile  fatty  acids  had  a rela- 
tively low  melting  point,  and  vice  versa.  This  is  only  a general  rule,  to 
which  there  a;‘e  some  exceptions. 

In  continuing  this  line  of  in  vestigations  the  author  proposes  to  study 
along  the  line  of  the  hypothesis  indicated  by  the  above  investigation, 
that  is,  the  effect  of  easily  digestible  carbohydrates  in  the  food,  on  the 
volatile  fatty  acids  of  the  butter. — e.  w.  a. 

Experiments  in  the  feeding  of  swine,  J.  W,  Robertson  (Canada 
Central  Experimental  Farm \ Bui.  Aro.  15.  Oct..  1892 , pp.  12). 

Raw  vs.  steamed  food  (pp.  3-5). — The  account  of  this  experiment  is 
reprinted  from  the  Annual  Report  of  the  Canadian  Experimental  Farms 
for  1891  (E.  S.  R.,  vol.  iv,  p.  441). 

Feeding  grain  unground  and  ground,  with  or  without  skim  milk  (pp.  5-7). — 
Four  lots  of  pigs  were  used  in  this  experiment  with  either  four  or  five 


Coarse  fodders. 


Concentrated  foods. 


Straw. 

Hay,  ensiled  hay  and  maize  silage, 
Old  pasture  grass. 

Beet  diffusion  residue. 

Young  grass. 


Poppy  cake. 

Linseed  cake,  sesame  cake. 
Peanut  cake. 

Rye,  cotton-seed  meal. 
Germinated  maize  cake. 


FOREIGN  INVESTIGATIONS. 


513 


pigs  in  each  lot.  All  received  a mixture  of  equal  parts  of  peas,  barley, 
and  rye,  but  to  lot  1 this  mixture  was  fed  unground  and  soaked  in  cold 
water  for  forty-eight  hours,  and  to  the  remaining  lots  ground  and 
soaked  in  water  for  twel  ve  hours.  In  addition  to  the  grain,  lots  3 and  4 
were  given  all  the  skim  milk  they  would  drink.  The  feeding  continued 
for  seventeen  weeks.  The  summary  of  the  results  follows: 


Summary  of  results  of  pig-feeding  trials. 


Average 
weight 
per  pig 
at  begin- 
ning. 

Gain  in 
1 weight  of 
lot. 

[ Grain 
consumed 
per  pound 
of  gain. 

Lot  1,  unground  grain 1 

Lot  2,  ground  grain j 

Lot  3,  ground  grain  and  skim  milk 

Lot  4,  ground  grain  and  skim  milk 

founds. 

69 

j 69 

76 

Pounds. 

434 

519 

671 

536 

Pounds. 

4. 45 
4.  36 

2. 46 

3.46 

There  is  little  if  any  apparent  difference  between  the  lots  fed  whole 
grain  and  ground  grain.  “One  pound  of  grain  was  the  equivalent  of 
6.65  pounds  of  skim  milk  in  increasing  the  live  weight.  The  swine 
which  were  fed  upon  a ration  containing  skim  milk  were  lustier  and 
more  robust  in  appearance  than  those  which  were  fed  upon  grain  only.” 

Feeding  frozen  wheat  (pp.  7-12). — The  value  of  frozen  grain  for  pigs 
was  tested  in  two  separate  trials.  The  first  trial  included  three  lots  of 
four  pigs  each.  Lot  1 received  frozen  wheat  ground  and  soaked  for 
twelve  hours;  lot  2,  frozen  wheat  unground,  soaked  for  forty-two 
hours;  and  lot  3,  a mixture  of  equal  parts  of  wheat,  barley,  and  peas, 
un ground  and  soaked  for  forty- two  hours.  The  pigs  averaged  186 
pounds  each  at  the  commencement  of  the  trial.  The  trial  lasted  from 
December  28  to  March  14.  The  result  was  very  favorable  to  the  frozen 
wheat,  and  especially  so  where  fed  ground. 

in  the  second  trial  two  lots  were  used,  one  averaging  61  pounds  per 
pig  and  the  other  104  pounds.  Both  lots  were  given  ground  frozen 
wheat  soaked  for  twelve  hours,  and  lot  2 received  skim  milk  in  addi- 
tion. “During  the  last  three  weeks  of  the  test  [lot  1]  were  fed  upon 
the  lowest  quality  of  frozen  wheat  only,  which  had  been  graded  ‘ un- 
marketable.’ ” The  trial  lasted  from  February  1 to  May  30.  The  results 
were  as  follows : 

(1)  When  the  frozen  wheat  was  fed  ground  and  soaked  for  twelve  hours,  14.18 
pounds  of  increase  in  the  live  weight  was  obtained  per  husliel  of  wheat. 

(2)  In  the  feeding  of  swine  from  an  average  weight  of  61  pounds  each  until  they 
reached  an  average  weight  of  145  pounds  each,  15.46  pounds  of  increase  in  the  live 
weight  was  obtained  per  hushed  of  wheat. 

(3)  One  pound  of  frozen  wheat  was  the  equivalent  of  7.91  pounds  of  skim  milk  in 
increasing  the  live  weight. 

(4)  The  swine  which  were  fed  upon  a ration  containing  skim  milk  were  lustier 
And  more  robust  in  appearance  than  those  which  were  fed  upon  grain  only. 
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The  pigs  were  slaughtered  and  parts  of  the  pork  cooked.  The  pork 
was  pronounced  excellent  and  superior  to  that  of  pigs,  fed  exclusively  on 
peas.  u When  the  frozen  wheat  is  to  be  fed  un ground  it  should  be 
soaked  for  at  least  twenty-four  hours.” — E.  w.  A. 

Amyloid,  a new  constituent  of  milk  and  dairy  products,  F.  J. 
Herz  ( Chem . Ztg.,  1892 , pp.  1524. , 1525). — The  author  reports  finding  by 
microscopic  examinations  of  butter,  hard  and  soft  cheese,  and  u a chem- 
ically pure”  preparation  of  casein,  bodies  which  in  size,  form,  and 
behavior  toward  iodine  closely  resembled  starch.  They  differed  from 
the  latter,  however,  by  not  being  affected  by  boiling  water,  hot  alcohol, 
or  ether.  Those  found  in  milk  were  round  or  egg-shaped,  resembling 
vegetable  starch,  and  from  10  to  35  micromillimeters  in  diameter,  while 
those  in  butter,  cheese,  and  casein  were  of  irregular  outline,  colored 
irregularly  with  iodine,  and  were  much  larger,  being  in  some  instances 
115  micro  millimeters  in  length.  These  bodies  were  noticed  in  various 
samples  of  milk,  in  the  ether  solution  of  fat,  in  the  udder  of  a cow  which 
had  suffered  from  milk  fever,  and  in  the  colostrum  from  the  same  cow. 
They  are  not  numerous  in  the  microscopic  field,  occurring  singly  or  two 
or  three  together,  and  are  found  by  searchiug  through  the  casein  par- 
ticles colored  yellow  or  brownish  by  iodine. 

The  author  refers  to  the  finding  of  an  amyloid  substance  by  Virchow 
in  the  spleen,  liver,  kidneys,  etc.,  and  is  inclined  to  believe  that  the 
material  which  he  finds  in  milk  and  dairy  products  is  of  similar  nature. 
He  suggests  that  it  might  perhaps  be  prepared  in  pure  state  from  milk 
or  colostrum  by  pepsin- hydrochloric  acid.  Whether  or  not  these  amy- 
loid bodies  always  occur  in  milk  and  whether  they  have  any  importance 
in  connection  with  the  manufacture  of  milk  products  are  questions  for 
future  study. — E.  w.  A. 

Investigations  of  sheep's  milk,  0.  Besana  ( Chem . Ztg.,  1892,  pp. 
1519 , 1551 , and  1598). — These  investigations  were  made  at  the  Agricul- 
tural School  at  Borne,  where  during  the  past  winter  a course  was 
given  on  cheese-making  from  sheep’s  milk.  The  sheep  used  were  of 
the  ” Sopravissana  ” breed,  the  common  breed  of  that  country.  The 
milk  yield  of  this  breed  is  given  as  from  45  to  50  liters  per  year,  and 
the  average  yield  per  head  and  per  day  250  to  300  c.  c.  The  maxi- 
mum yield  noticed  was  805  c.  c.  (nearly  a quart)  in  the  case  of  a sheep 
twenty-one  days  advanced  in  the  milking  period.  The  specific  gravity 
of  the  milk  ranged  fr  om  1.037  to  1.043  at  15°  O.  An  average  of  one 
hundred  and  seventy-six  determinations  gave  1.0395. 

The  lactodensimeter  used  with  cows7  milk  is  said  not  to  be  adapted 
to  sheep’s  milk,  which  requires  an  instrument  graduated  from  1.026  to 
1.043.  Sheep’s  milk  being  richer  than  cows’  milk  shows  a greater 
fluctuation  in  the  specific  gravity  at  different  temperatures,  so  that 
the  corrections  for  temperature  can  not  be  made  from  the  ordinary 
tables  for  cows’  milk.  The  author  gives  a table  for  correcting  the  spe- 
cific gravity  of  sheep’s  milk  for  15°  O.  The  average  composition  of  a 
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number  of  samples  of  sheep’s  milk  analyzed  by  the  author  and  his 
assistants  is  given  as  follows: 

Average  composition  of  sheep’s  milk 

Water 

Total  solids. 

Fat 

Protein 

Milk  sugar 

Asli 

Specific  gravity  at  15°  C.?  1.0378. 

Owing  to  its  richness  in  fat,  sheep’s  milk  under  the  microscope  shows 
a crowded  mass  of  fat  globules,  and  must  be  diluted  in  order  to 
compare  it  with  cows’  milk.  The  fat  globules  are  much  larger  than 
those  of  cows’  milk.  The  largest  globule  found  in  sheep’s  milk 
measured  0.0309  mm.  in  diameter,  or  nearly  three  times  that  of  the 
largest  globules  found  in  cows’  milk.  A majority  of  the  globules  were 
much  smaller  than  this.  The  larger  globules  of  sheep’s  milk  are  not 
quite  round.  With  the  aid  of  a microscope  and  a micrometer,  there- 
fore, it  can  be  seen  whether  cows’  milk  is  mixed  with  sheep’s  milk,  or 
whether  sheep’s  milk  is  diluted  with  water,  to  be  sold  as  cows’  milk — 
a practice  which  is  not  uncommon  in  some  regions.  Owing  to  the 
thickness  and  viscosity  of  sheep’s  milk,  the  fat  globules  do  not  rise 
rapidly  in  creaming.  At  the  end  of  twenty-four  hours’  setting  no  sharp 
layer  of  cream  was  to  be  seen,  although  the  upper  layer  was  found  to 
be  richer  in  fat.  In  using  the  creamometer,  the  author  dilutes  the 
milk  with  an  equal  volume  of  water  and  allows  the  cream  to  rise  for 
forty-eight  hours. 

The  viscosity  of  sheep’s  milk  was  found  to  vary  somewhat  in  differ- 
ent samples.  It  seemed  to  depend  principally  upon  the  casein,  for 
after  this  had  been  coagulated  by  rennet  the  viscosity  was  much  lower 
and  the  fat  globules  present  rose  to  the  surface  quite  rapidly. 

The  spontaneous  souring  of  sheep’s  milk  seemed  to  take  place  more 
slowly  than  in  the  case  of  cows’  milk.  Two  samples  of  milk,  1 of  sheep’s 
milk  and  1 of  cows’  milk,  were  kept  in  a room  together  at  a tempera- 
ture between  10  and  12°  O.  The  cows’  milk  was  thick  with  coagulated 
casein  at  the  end  of  six  days  and  the  sheep’s  milk  at  the  end.  of  four- 
teen days.  The  reason  for  this  difference  is  unknown. 

Under  corresponding  circumstances  much  more  rennet  is  required 
for  curdling  sheep’s  milk  than  cows’  milk.  Where  equal  quantities  of 
milk  were  treated  at  35°  O.  with  like  quantities  of  rennet  solution, 
from  one  and  one  half  to  two  times  as  long  was  required  for  curdling 
the  sheep’s  milk  as  for  the  cows’  milk. — E.  w.  A. 


Per  cent. 

. 78.23 
. 21.77 
9.  50 
6.  26 
5.  00 
1. 
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4,  pp.  261-263. 

Investigations  with  pure  cultures  of  yeasts,  I ( Enter  such  ungen  iiber  reine  Hefen, 
I Theil),  J.  Wortmann. — Landw.  Jahrb.,  21  (1892),  pp.  901-936. 

The  fermentation  of  grape  and  apple  must  with  pure  cultures  of  various 
organisms  (Ueber  die  Gdhrung  von  Trauben-  und  Aepfelmost  mit  verschiedenen  reinge- 
zuchteten  Hefearten),  E.  Macii  and  K.  Portele. — Landw.  Vers.  Stat.,  41,  Heft  4,pp. 
233-260. 

The  present  condition  of  our  knowledge  of  the  bacteriology  of  water,  P.  F. 

Frankland  and  M.  War D.—Proc.  Boyal  Soc.,  51  (1892),  No.  310,  p.  183. 

On  the  measurement  of  the  permeability  of  soils  and  the  determination  of 
the  number  and  surface  area  of  the  particles  contained  in  1 c.  c.  of  soil  (Sur  la 
mesure  de  la  permeability  des  sols  et  la  determination  du  nonibre  et  de  la  surface  des  par- 
ticles contenues  dans  1 c.  c.  du  sol),  F.  Houdaille  andL.  Semichon. — Compt.  rend.,  115 
(1892),  No.  23,  pp.  1015-1017. 

Effect  of  pressure  of  carbonic  acid  in  the  soil  on  vegetation  (Einfluss  des  Eohl- 
ensdure-D ruches  im  Boden  auf  die  Vegetation),  S.  Jentis. — Anzeig.  Akad.  Krakau,  1892 , 
p.  306 ; abs  in  Naturwiss.  Bundschau,  7 (1892),  No.  47,  p.  608. 

Substances  in  moor  soils  injurious  to  vegetation  ( Ueber  die  pfianzenschddlichen 
Stoff e im  Moorboden),  B.  Tacke. — Mitt.  Ver.  Ford.  Moorkultur  im  deut.  Beich,  1892, 
?.  46;  abs.  in  Centralbl.  agr.  Cliem.,  21,  Heft  11,  pp.  729-731. 
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Elements  of  manuring  and  agricultural  statistics  ( Leitfaden  der  gesammten 
Diingerlehre  und  Statistic  des  Landbaues),  G.  Heiden. — Third  edition,  revised  by  H. 
Grade.  Hanover,  Phil.  Cohen,  1892,  80  cents. 

The  preparation  of  manure  {Etude  sur  la  preparation  du  fumier),  A.  Hubert. — 
Ann.  Agron.,  18  {1892),  No.  11,  pp.  536-550. 

Contributions  to  the  nitrogen  question  {Beitrage  zur  Stickstofffrage) , A.  Pe- 
TERMANN, — Abs.  in  Chem.  Centralbl.,  1892,  II,  No.  20,  pp.  880,  881. 

Ammonium  sulphate  as  a fertilizer  {Das  schwefelsaure  Ammoniak  als  Dungemit- 
tel),  P.  Wagner. — Jour.  Gasbeleuchtung  u.  Wasserversorgung,  35, pp.  601-603 ; abs.  in 
Chem.  Centralbl.,  1892,  II,  No.  24,  p.  985. 

Effect  of  fineness  and  content  of  fat  and  gelatinous  substances  of  ground 
bone  on  its  action  as  a fertilizer  ( Ueber  den  Einfuss  des  Feinheitsgrades,  sotvie 
des  Gehaltes  des  Knochenmehles  an  Fett  und  leimgebender  Substanz  auf  dessen  diingende 
Wirkung),  Ulbricht. — Der  Landbote,  1892,  pp.  78,  79:  abs.  in  Centralbl.  agr.  Chem., 
21,  Heft  11,  p.  778. 

On  the  formation  and  loss  of  ammonia  in  the  decay  of  animal  excreta,  E. 

Jentys. — Bui.  Acad.  Sci.  Cracovie,  1891 ; abs.  in  Centralbl.  agr.  Chem.,  21,  Heft  11, 
pp.  745-747. 

Further  observations  on  the  value  of  street  and  house  sweepings  as  a fer- 
tilizer {Ueber  den  Diingewert  von  Strassen  und  Hauskehricht),  J.  H.  Vogel. — Deut. 
landw.  Presse,  1892,  No.  102,  p.  1056. 

On  manuring  with  lime  ( Ueber  Kalkdungung),  A.  Morgen, — Zeitsch.  landw.  Cent. 
Yer.  Sachsen,  1892,  No.  11,  pp.  377-380. 

The  occurrence  of  spurious  and  inferior  Thomas  slag  meal  ( Ueber  das  Vorkom- 
men  von  undclitem  und  minderwerthigem  Thomasphosphatmehl). — Landw.  Wochenbl. 
Schleswig-Holstein,  1892,  pp.  414-416. 

The  yield  of  oats  as  influenced  by  manuring  {Abhangigkeit  des  Haferertrages  von 
der  Diingung),  A.  Leydhecker. — Oesterr.  landw.  Wochenbl.,  1892,  No.  24,  pp.  186 , 187; 
abs.  in  Centralbl.  agr.  Chem.,  21,  Heft  11,  pp.  744,  745. 

Fertilizer  experiments  with  rice  {DUngungs-  Versuche  mit  Peis),  0.  Kellner,  Y. 
Kozai,  Y.  Mori,  and  M.  Nagaoka. — Landw.  Vers.  Stat.,  41,  Heft  4,  pp.  295-328. 

Effect  of  phosphoric-acid  manuring  on  the  sugar  content  of  sugar  beets  {Ein- 
fiuss  der  phosphor sdurediingung  auf  den  Zuckergehalt  und  fabrikativen  Worth  der  Zucker- 
riiben),  M.-Maercker. — Braunschwg.  landw.  Ztg.,  1892,  p.  191. 

Composition  of  a number  of  varieties  of  apples  and  pears  ( Ueber  die  Zusammcn- 
setzung  einer  Anzalil  Aepfel  und  Birnsorten  aus  dem  Anstaltsgute),  E.  Mach  and  K.  Por- 
tele. — Landw.  Vers.  Stat.,  41,  Heft  4,  pp.  283-294. 

Investigations  of  the  ripening  of  the  apple,  especially  after  picking  ( Enter - 
suchungen  iiber  das  Nachreifen  der  Aepfel),  P.  Kulisch. — Landw.  Jahrb.,  21  {1892),  Heft 

6,  pp.  871-886. 

On  canker  in  apple  trees  {Zum  Krebs  der  Apfelbaume),  N.  Lapine. — Landw.  Jahrb., 
21  {1892),  Heft  6,  pp.  936-949. 

Effect  of  inorganic  salts  and  acids  ©n  the  vitality  of  the  germs  of  some  para- 
sitic fungi  ( Ueber  die  Einwirkung  von  Meiallsalzen  und  Sduren  auf  die  Keimfdhigkeit 
der  sporen  evniger  parasitisclier  Pilze),  E.  Wuthrich. — Abs.  in  Fiihling’s  landw.  Ztg., 
1892,  Heft  23,  p.  870. 

The  use  of  carbolic  acid  in  combating  root  blight  on  sugar  beets  ( Ueber  die 
Antvendung  von  Carbolsaure  zur  Bekampfung  des  Wurzelbrandes  der  Zuckerriibe),  A. 
Stift. — Oesterr.  landw.  Wochenbl.,  1892,  No.  51,  p.  404. 

Investigations  on  the  colors  of  insects  {Beclierches  sur  les  couleurs  de  quelques  in- 
sects), A.  B.  Griffiths .—Compt.  rend.,  115  {1892),  No.  22,  pp.  958,  959. 

Composition  of  the  ash  of  Hungarian  molasses  {Zusammensetzung  der  Asche  der 
ungarischen  Melasse),  J.  Szilage. — Chem.  Ztg.,  1892,  No-.  102,  p.  1922. 

Notes  on  digestion  of  starch. — Pharm.  Jour,  and  Trans.,  23,  p.  187;  abs.  in  Chem. 
Ztg.,  1892,  Bepert.,  p.  298,  arid  in  Chem.  Centralbl.,  1892,  II,  No.  25,  p.1025. 


FOREIGN  INVESTIGATIONS.  519 

Dried  potato  pulp  from  starch  factories  as  a feeding  stuff  (Getrocknete  Eartoffel- 
pulpe). — Landw.  Centralbl.  Prov.  Posen,  1892,  p.  311. 

Methods  for  decreasing  the  pathogenic  influence  of  ensiled  beet  pulp  ( Des 

moyens  de  deminuer  le  pouvoir  patliogene  des  pnlpes  de  betteraves  ensilees),  Arloing. — ■ 
Compt.  rend,  115  (1892),  No.  24,  pp.  1045-1048. 

Further  observations  on  the  losses  in  drying  brewers’  grains  (Troclcene  Bier- 
treber),  A.  Stijtzer. — Zeitsch.  anyew.  Client.,  1892, pp.  636-639;  abs.in  Chem.  Centralbl., 
1892,  II,  No.  24,  pp.  985,  986. 

Digestibility  of  albuminoids  of  raw  and  cooked  meat  ( Die  Verdauliclikeit  der 
Eiweissstoffe),  A.  Stutzer. — Centralbl.  ally.  Gesundheitspflege,  11,  p.  59;  abs.  in  Vier- 
teljahressch.  Chem.  Nahrunys-  u.  Genussmtl. , 7,  p.  124,  and  in  Chem.  Centralbl.,  1892,  II, 
No.  25,  pp.  1026,  1027. 

Feeding  experiments  with  isomaltose,  dextromaltose,  and  rhamnose  (Fatter - 
ungsversuche  mit  neuen  Zuckerarten) , Cremer. — Centralbl.  Physiol.,  6,  p.  396;  abs.  in 
Chem.  Centralbl.,  1892,  II,  No.  20,  p.  884. 

Experiments  in  feeding  ground  meat  to  different  kinds  of  animals,  a resume 

( Versuche  mit  Flex schmehlfulterung ) , M.  Berner. — FuMing’ s landw.  Ztg.,  1892,  Heft  23, 
pp.  836-841. 

Effect  of  food  on  the  qualities  of  milk  ( Einfluss  der  Fattening  auf  die  Beschaffen- 
heit  der  Milch),  B.  Schulze. — Molk.  Zty.,  1892,  No.  17;  abs.  in  Chem.  Centralbl.,  1892, 
II,  No.  25,  p.  1023. 

Effect  of  various  combinations  of  feeding  stuffs  on  the  secretion  of  milk  and 
on  the  assimilation  of  the  food  by  milch  cows  ( Verschiedenarlig  zusammengesetzte 
Futterraiionen  in  Hirer  Wirkung  auf  die  Milcli secretion  and  auf  die  Ausnutzung  des  Fu  t- 
ters  durch  Milchkiihes),  R.  Kochs  and  Ramm. — Landw.  Jahrb.,  21  (1892),  Heft  6,  pp. 
809-838. 

Transmission  of  substances  from  the  food  to  the  milk  ( Ueber  die  Bedeutung  der 
Milchmittel),  Frohnek. — Zeitsch.  Fleiscli-  a.  Milch  Hyg.,  1,  No.  10;  abs.  in  Chem.  Cen- 
tralbl., 1892,  I,  p.  231,  and  in  Centralbl.  agr.  Chem.,  21,  Heft  11,  p.  782. 

Experience  in  inoculating  cattle  with  tuberculin  (Ein  Erf  aiming  mit  der  Impf- 
ung  von  Tuberculin). — Landw.  Wochenbl.  Schleswig-Holstein,  1892,  pp.  417-419. 

On  inoculation  with  tuberculin  (Zur  Tuberkulin-Tmpfung). — Milch  Zty.,  1892, 
No.  48,  pp.  807,808. 

The  reaction  of  cows’  milk  ( Ueber  die  Beaktion  der  Kuhmilch),  J.  Sebelien. — 
Abs.  in  Vierteljaliressch.  Chem.  Nalirungs-  u.  Gennssmtl.,  7, p.  127,  and  Chem.  Centralbl., 
1892,  II,  No.  25,  p.  1024. 

Composition  of  colostrum  from  cows  ( Beiirdge  zur  Zusammensetzung  des  Kuhko- 
lostrums),  Kruger. — Molk.  Zig.,  1892;  abs.  in  Chem.  Centralbl.,  1892,  II,  No.  25,  pp. 
1023,  1024. 

Butter  analysis  ( Ueber  B utter untersuchungen),  H.  Kreit. — Schweiz.  Wochenschr. 
Chem.  a.  Pharm.,  1892,  p.  449;  abs.  in  Chem.  Ztg.,  1892 , Bepert,.,  p.  351. 

Analysis  of  Caccio  cavallo,  an  Italian  cheese  (Analysen  von  Caccio  cavallo). — 
Milch  Ztg.,  1892,  No.  49,  p.  823. 

Injurious  effects  of  certain  plants  on  milk  and  its  products  ( Schadliche  Wirk- 
ung von  Pflanzen  auf  die  Milch  and  Hire  Produkte). — Schweiz,  landw.  Zeitsch.,  1892,  Heft 
41;  abs.  in  Milch  Ztg.,  1892,  No.  49,  p.  825. 

Stringy  milk  and  the  means  for  its  prevention,  a resume  ( Ueber  fadenziehende 
Milch  and  Mittel  zu  deren  Vorbeugung). — Milch  Ztg.,  1892,  No.  48,  pp.  808 , 809. 

On  milk  sterilization  and  bitter  milk  ( Ueber  MilchsterUisation  and  bittere  Milch).— 
Molk.  Zig.,  1892,  No.  49,  p.  604. 

Microbicide  action  of  carbonic  acid  in  milk  ( Action  microbicide  de  Vacide  carbon- 
ique  dans  le  lait),  Cl.  Nourry  and  C.  Michel. — Compt.  rend.,  115  (1892),  No.  22,  pp. 
959,  960. 

Preparation  of  koumiss,  D.  H.  Davies. — Pharm.  Jour,  and  Trans.,  23  (1892),  p. 
301. 
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California  Station. — A new  apparatus  for  the  accurate  testing  of  spraying  noz- 
zles has  just  been  constructed,  and  the  station  proposes  to  make  a thorough  study  of 
different  kinds  of  nozzles. 

Idaho  University. — The  board  of  regents  held  a meeting  December  31,  1892,  to 
effect  an  organization. 

Massachusetts  College. — At  a recent  meetiug  of  the  State  board  of  agriculture 
it  was  reported  that  879  students  had  been  in  attendance  at  the  college  since  its 
foundation  in  1867.  Of  these,  361  have  been  graduated.  Of  the  graduates,  254  are 
engaged  in  farming  or  in  closely  allied  pursuits,  20  are  teachers  in  agricultural  insti- 
tutions, 4 are  agricultural  editors,  and  7 are  in  the  fertilizer  business. 

Nebraska  Industrial  College. — In  a brief  historical  sketch  of  this  department 
of  the  University  of  Nebraska,  recently  published  by  the  university,  it  is  stated  that 
the  number  of  students  enrolled  during  the  last  academic  year  was  107,  in  addition 
to  about  125  in  the  preparatory  courses.  A considerable  portion  of  the  funds 
received  under  the  act  of  Congress  of  1890  has  been  devoted  to  the  establishment 
and  equipment  of  a course  in  electrical  engineering. 

Utah  Station. — A hydraulic  engineer  has  been  employed  for  the  coming  season 
to  examine  the  irrigation  systems  of  the  Territory  and  to  aid  farmers  in  the  intro- 
duction of  irrigation.  A dairyman  will  also  be  employed,  with  a view  to  the  investi- 
gation of  dairy  questions. 

West  Virginia  Station. — The  botanical  department  of  the  station  has  been  abol- 
ished and  a horticultural  department  organized  in  its  stead.  F.  W.  Rane,  M.  S., 
has  been  appointed  horticulturist  and  microscopist.  The  parasitic  insect  recently 
brought  from  Europe  by  the  entomologist  of  the  station  to  destroy  the  Scolytid 
which  is  ruining  spruce  forests  in  the  State,  seems  likely  to  prove  effective,  provided 
it  will  multiply  sufficiently  fast. 

Wisconsin  College. — One  hundred  students  were  registered  for  the  dairy  school 
considerably  in  advance  of  the  opening  of  the  school,  and  many  applicants  were 
turned  away.  More  than  50  were  registered  for  the  short  course  in  agriculture,  which 
began  January  4 and  is  to  close  March  22. 

Wyoming  College. — At  the  general  election  in  November  it  was  voted  to  estab- 
lish the  agricultural  college  at  Lander,  Fremont  County,  but  until  buildings  are 
provided  the  college  will  remain  a department  of  the  State  University. 

Milk  inspection  in  Chicago. — November  21,  1892,  an  ordinance  was  passed  by 
the  city  council  establishing  a milk  division  of  the  department  of  health,  to  be  in 
charge  of  a deputy  commissioner  of  health,  who  must  be  a practical  chemist.  Nine 
milk  inspectors  are  to  be  appointed.  All  venders  of  milk  or  cream  must  take  out  a 
license.  Penalties  are  provided  for  violation  of  the  ordinance  either  by  selling 
without  a license  or  failing  to  comply  with  the  regulations  of  the  health  department 
regarding  the  purity  of  milk  and  cream. 

German  Stations. — The  fifth  convention  of  the  Association  of  Agricultural  Ex- 
periment Stations  in  the  German  Empire,  which  was  to  have  been  held  in  Nurem- 
berg last  September,  but  was  postponed  on  account  of  the  cholera,  was  held  in  Ber- 
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lin  December  11,  12,  and  13,  1892.  The  discussion  of  methods  of  analysis  formed  a 
prominent  part  of  the  program.  The  experiment  stations  of  this  country  were  rep- 
resented by  Prof.  W.  O.  Atwater,  of  this  Office,  and  Prof.  E.  W.  Hilgard,  of  Cali- 
fornia. 

Great  Britain. — The  following  summary  of  the  yield  and  acreage  of  wheat,  bar- 
ley, and  oats  in  Great  Britain  for  1891  and  1892  was  recently  issued  by  the  board  of 
agriculture. 


The  yield  and  acreage  of  wheat,  barley,  and  oats  in  Great  Britain  for  1891  and  1892. 


Estimated  total  produce. 

Acreage. 

Estimated  average, 
yield  per  acre. 

1892. 

1891. 

1892. 

1891. 

1892. 

1891. 

WHEAT. 

j Bushels. 

Bushels. 

Acres. 

Acres. 

Bushels. 

Bushels. 

En  land 1 

1 55,107,186 

68,  694,  456 

2, 102,  969 

2, 192, 393 

26.  20 

31.33 

Wales ! 

; 1,318,768  : 

1, 461,  740 

55,  278 

61,  590 

23.86 

23.  73 

Scotland 

2,134,983  | 

1,  971,  067 

61,  592 

53,  294 

34.66 

36.  98 

Great  Britain 

58,560,932  j 

72,127,263 

2,219,839 

2, 307, 277 

26. 38 

31. 26 

BAREEY. 

i 

England 

59,  527,  968  i 

60,  900,  824 

i 1,709,587 

1,  772, 432 

34.  82 

34.  36 

Wales 

3,  850,  862 

3,438,620  j 

114,  520 

117, 101 

29.  26 

29.  36 

Scotland 

7,  622,  732  ! 

7,789,651  | 

212,  703 

223,  265 

35.  84 

34. 89 

Great  Britain 

| 70,501,562  i 

72, 129,  095 

2,036,810 

2, 112,  798 

34.  61 

34. 14 

OATS. 

England 

i 73,266,495  j 

69,  786, 175  1 

1,765,463 

1,  672,  835 

41.50 

41.72 

Wales 

| 7,  976,  830  ! 

7,  698, 529  j 

233,  399 

234,  055 

34. 18 

32.  89 

Scotland 

35,  051,  664  ! 

34,901,557  | 

998,683 

992,  239 

35. 10 

35. 17 

Great  Britain 

116,294,989  j 

112,386,261 

2, 997, 545 

2,  899, 129 

38.  80 

38.  77 

India. — The  Annual  Report  of  the  Kliandesh  Experimental  Farm  for  the  year  end- 
ing March  31,  1892,  contains  accounts  of  field  experiments  with  cotton,  wheat,  sugar 
cane,  and  forage  plants,  and  of  experiments  with  silage  and  in  the  breeding  of  cattle, 
sheep,  goats,  and  horses. 

American  Forestry  Association. — This  Association  held  its  eleventh  annual 
meeting  at  the  Department  of  Agriculture  December  20,  1892.  Assistant  Secretary 
Willits,  one  of  the  vice  presidents  of  the  Association,  presided.  As  this  was  for  the 
most  part  a business  meeting,  the  attendance  was  confined  to  members  of  the  Asso- 
ciation. 

The  reports  of  the  officers  and  committees  showed  a favorable  condition  of  the 
affairs  of  the  Association.  During  the  past  year  the  Association  has  been  chiefly 
engaged  in  promoting  the  reservation  of  public  timber  lands  from  sale  and  in  the 
endeavor  to  secure  the  enactment  of  adequate  laws  for  the  protection  of  the  public 
forests  from  fire  and  theft  and  their  administration  so  as  to  yield  the  largest  amount 
of  commercial  products  consistent  with  the  maintenance  of  their  appropriate  climatic 
influence  and  their  conservative  effect  upon  the  water  supply  and  irrigation. 

Seven  reservations  of  forest  lands  have  already  been  made  by  the  President,  viz, 
those  of  White  River,  Pike’s  Peak,  and  Plum  Creek,  Colorado;  Pecos  and  Canadian 
Rivers,  New  Mexico;  Bull  River,  Oregon;  Yellowstone,  lying  south  and  east  of  Yel- 
lowstone Park,  Wyoming;  and  San  Gabriel,  California.  These  comprise  an  area  of 
more  than  3,250,000  acres. 

Twenty-three  other  proposed  reservations  are  now  under  consideration  by  the  De- 
partment of  the  Interior.  These  are  situated  in  the  States  of  California,  Colorado, 
Idaho,  Minnesota,  Montana,  New  Mexico,  North  Dakota,  Oregon,  Washington,  and 
Wyoming. 
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The  principal  discussion  during  the  meeting  was  in  reference  to  the  Paddock  bill, 
now  on  the  calendar  of  the  Senate.  This  bill,  which  proposes  to  place  the  manage- 
ment and  disposal  of  the  public  timber  lands  under  the  control  of  the  Secretary  of 
Agriculture,  is,  in  the  main,  an  embodiment  of  the  views  of  the  Association  in  respect 
to  the  timber  lands. 

The  Association  seeks  to  have  only  such  land  as  is  unfit  for  agricultural  purposes 
reserved  from  sale,  and  in  the  Paddock  bill  provision  is  made  for  the  restoration  to 
sale  and  occupancy  of  any  portions  of  land  included  in  the  reservations  which  may 
be  found  desirable  for  the  uses  of  agriculture.  There  is  also  provision  for  the  cutting 
of  timber  at  the  proper  time  and  in  proper  manner  for  the  purpose  of  supplying  the 
needs  of  domestic  life  and  of  the  mining  and  lumber  industries. 

In  the  election  of  officers  for  the  ensuing  year  J.  S.  Morton,  of  Nebraska,  was 
chosen  president ; J.  D.  W.  French,  of  Boston,  was  chosen  corresponding  secretary 
in  place  of  E.  A.  Bowers,  resigned;  and  N.  Ii.  Egleston  was  reelected  recording 
secretary. 

• It  was  voted  to  hold  a meeting  of  the  Association  at  Chicago  during  the  World’s 
Columbian  Exposition  and  the  executive  committee  were  directed  to  make  arrange- 
ments for  it. 

Movements  of  the  leaves  of  plants. — Preliminary  observations  on  the  move- 
ments of  the  leaves  of  Melilotus  alba  and  other  plants  by  W.  P.  Wilson  and  J.  M. 
Greenman,  are  reported  in  Contributions  from  the  Botanical  Laboratory  of  the  University 
of  Pennsylvania,  vol.  i,  No.  1,  pp.  66-72.  The  following  conclusions  have  been 
drawn  from  the  observations  thus  far  made : 

‘‘(1)  There  are  great  numbers  of  plants  which  put  their  leaves  in  a special  or 
liot-sun  position. 

11  (2)  These  hot-sun  positions  have  come  to  exist  in  order  to  protect  the  plants 
possessing  them  from  a too  rapid  transpiration. 

“(3)  These  hot-sun  positions  are  not  dependent  on  light  alone,  but  the  heat  rays 
play  a very  important  part  in  determining  them ; and  the  water  supply  of  the  plant, 
in  the  air  as  well  as  in  the  soil,  exercises  a direct  influence. 

“ (4)  For  some  reason  not  yet  well  understood,  the  leaves  of  Melilotus  alba 
take  a different  position  at  night  under  red  light  from  the  one  ordinarily  assumed 
in  the  so-called  sleep  of  this  plant.” 

Chlorine  in  rain  water. — The  following  data  were  obtained  from  observations 
at  the  Royal  Agricultural  College,  Cirencester,  England,  as  reported  in  the  Agri- 
cultural Students’  Gazette  for  December,  1892:  The  rainfall  for  the  six  months  end- 

ing March  31,  1892,  was  17.38  inches,  containing  on  an  average  chlorine  equivalent 
to  0.404  grain  of  sodium  chloride  per  gallon,  or  22.69  pounds  of  salt  per  acre.  For 
the  six  months  ending  September  30,  1892,  the  rainfall  was  13.73  inches,  and  the 
sodium  chloride  0.242  grain  per  gallon,  or  10.74  pounds  per  acre.  The  total  rain- 
fall for  the  year,  31.11  inches,  would  thus  deposit  about  33£  pounds  of  salt  per  acre. 

Milk  preservation. — A valuable  pamphlet  of  seventy-two  pages  on  this  subject 
has  recently  been  issued.  It  is  entitled  Die  Methoclen  der  Milchkonservierung  speciell 
das  Paste urisieren  und  Sterilisieren,  and  is  prepared  by  Dr.  H.  Weigmann,  of  the  dairy 
department  of  the  experiment  station  at  Kiel,  Germany.  The  subjects  of  milk  fer- 
mentations, infection  of  milk,  preservation  of  milk  from  fermentative  changes  by 
chemical  means,  by  cold,  by  pasteurization,  and  by  sterilization,  and  shipping  of 
milk  are  treated  in  a popular  style.  Price,  1.50  marks. 

Dairy  industry  of  Denmark. — Prof.  C.  C.  Georgeson,  of  the  Kansas  College  and 
Station,  has  been  sent  to  Denmark  as  special  agent  of  this  Department  to  investi- 
gate the  dairy  industries  in  that  country,  and  to  make  a report  covering  dairy  farm- 
ing, manufacture  of  dairy  products,  trade  conditions  and  methods,  and  educational 
features.  Prof.  Georgeson  is  a native  of  Denmark,  and  will,  therefore,  be  able  to 
come  into  direct  communication  with  those  from  whom  it  will  be  most  desirable  to  . 
gather  information. 


LIST  OF  PUBLICATIONS  OF  THE  UNITED  STATES  DEPARTMENT  OF  AGRICULTURE. 

DECEMBER,  1892. 


Bureau  of  Animal  Industry: 

Special  Report  on  Diseases  of  Cattle  and  on  Cattle-Feeding. 

Special  Report  on  the  History  and  Present  Condition  of  the  Sheep  Industry  of 
the  United  States. 

Office  of  Experiment  Stations: 

Experiment  Station  Record,  vol.  iv,  No.  3,  October,  1892. 

Experiment  Station  Record,  vol.  in,  Index. 

Experiment 'Station  Bulletin  No.  11. — A Compilation  of  Analyses  of  American 
Feeding  Stuffs. 

Weather  Bureau: 

Bulletin  No.  5. — Observations  and  Experiments  on  the  Fluctuation  in  the  Level 
and  Rate  of  Movement  of  Ground  Water  on  the  Wisconsin  Station  Farm  and 
at  Whitewater,  Wisconsin. 

Bulletin  No.  6. — The  Diurnal  Variation  of  Barometric  Pressure. 

Monthly  Weather  Review,  October,  1892. 

Division  of  Botany: 

Contributions  from  the  U.  S.  National  Herbarium,  vol.  I,  No.  6,  December  6, 1892. 

Division  of  Chemistry: 

Bulletin  No.  35. — Proceedings  of  the  Ninth  Annual  Convention  of  the  Associa- 
tion of  Official  Agricultural  Chemists. 
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LIST  OF  STATION  PUBLICATIONS  RECEIVED  BY  THE  OFFICE  OF  EXPERIMENT  STATIONS. 

DECEMBER,  1892. 


Agricultural  Experiment  Station  of  the  Agricultural  and  Mechanical 
College  of  Alabama: 

Bulletin  No.  39,  November,  1892. — Wheat. 

Arkansas  Agricultural  Experiment  Station: 

Bulletin  No.  20,  November,  1892. — Animal  Parasitism;  Some  Texas  Fever  Ex- 
periments. 

Agricultural  Experiment  Station  of  the  University  of  California: 
Report  of  the  Viticultural  Work  during  the  Seasons  1887-’89,  part  I. 

Maine  State  College  Agricultural  Experiment  Station: 

Annual  Report,  1892,  part  i. 

Massachusetts  State  Agricultural  Experiment  Station: 

Bulletin  No.  45,  November,  1892. — On  Fodder  Articles  and  Fodder  Supplies. 
Hatch  Experiment  Station  of  the  Massachusetts  Agricultural  College: 
Meteorological  Bulletin  No.  47,  November,  1892. 

Agricultural  Experiment  Station  of  Nebraska: 

Bulletin  No.  25,  December  1,  1892. — Detasseling  Corn. 

Cornell  University  Agricultural  Experiment  Station: 

Bulletin  No.  45,  October,  1892. — Tomatoes. 

Bulletin  No.  46,  November,  1892. — Mulberries. 

Tennessee  Agricultural  Experiment  Station: 

Bulletin  vol.  v,  No.  4,  November,  1892. — Experiments  with  Fruits  and  Vege- 
tables. 

Agricultural  Experiment  Station  of  Utah  : 

Bulletin  No.  19,  October,  1892. — Feeding  Silage  vs.  Dry  Food. 

West  Virginia  Agricultural  Experiment  Station: 

Bulletin  No.  24,  June,  1892. — Flora  of  West  Virginia. 

DOMINION  OF  CANADA. 

Department  of  Agriculture: 

Bulletin  No.  16,  November,  1892. — Experiments  in  the  Feeding  of  Steers. 

Second  Annual  Report  of  the  Experiment  Station  at  St.  Hyacinth,  Quebec,  1891. 
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Yol.  IY.  February,  1893.  No.  7. 


Tlie  need  of  compilations  of  analyses  of  feeding  stuffs  and  results  of 
experiments  upon  tlieir  digestibility  lias  been  pressingly  felt,  not  only 
by  our  experiment  station  workers,  but  by  teachers,  writers,  and,  in- 
deed, all  who  are  interested  in  the  science  of  animal  nutrition.  A wel- 
come effort  toward  meeting  this  need  has  been  made  by  Messrs.  Jen- 
kins and  Winton  in  the  compilation  of  analyses  of  American  feeding 
stuffs,  published  as  Bulletin  No.  11  of  this  Office  (see  p.  582),  which  it  is 
believed  covers  the  ground  with  reasonable  thoroughness. 

It  is  only  in  recent  years  that  such  investigations  have  become 
common  in  the  United  States,  and  although  the  data  regarding  the 
composition  of  our  feeding  stuffs  have  already  become  somewhat 
voluminous  they  are  far  from  complete,  and  our  investigations  upon  the 
constitution  of  the  compounds  contained  in  them  and  their  digestibility 
are  comparatively  limited.  In  Europe,  however,  a large  amount  of 
investigation  regarding  the  digestibility  as  well  as  the  chemical  compo- 
sition of  such  materials  has  accumulated,  but  the  results  of  inquiry  in 
these  as  in  other  specialties  are  widely  scattered  and  have  not  hitherto 
been  readily  available  to  us.  A compilation  in  which  they  should 
be  completely,  clearly,  and  concisely  set  forth  and  thus  made  easily 
accessible  to  us  was  greatly  to  be  desired.  Such  a treatise  has  been 
prepared  by  Professors  Dietrich  and  Konig  and  lately  published. # It 
is  designated  as  the  second  edition  of  a work  with  similar  title  by  the 
same  authors  published  in  1874,  but  it  is  so  much  enlarged  and  im- 
proved that  this  designation  is  hardly  more  than  a tribute  of  appro- 
priate respect  to  the  earlier  and  far  less  extensive  treatise. 

The  purpose  of  the  authors  has  been  to  put  together  in  the  most 
convenient,  complete,  and  useful  form  the  accumulated  information 

* Zusammensetzung  und  VerdaulicEkeit  der  Futtermittel,  von  Dr.  Th.  Dietrich  und 
Dr.  J.  Konig.  Zweite  vollstandig  umgearbeitete  und  sehr  vermehrte  Auflage.  Ber- 
lin, Julius  Springer. 
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regarding  these  subjects.  To  quote  the  words  of  Prof.  Hellriegel  in  a 
review  of  the  work:*  “The  amount  of  pains  taken  to  insure  the  prime 
condition  of  usefulness,  namely,  the  most  absolute  completeness  possi- 
ble, is  shown  not  only  by  the  tables,  * # * but  more  especially  by 

the  fact  that  all  of  the  available  work  in  agricultural  chemistry,  back 
to  the  earliest  times  in  which  serviceable  analyses  were  to  be  looked 
for,  has  been  collected,  and  that  even  unprinted  material,  in  so  far  as 
it  could  be  obtained  by  correspondence,  has  been  incorporated,  and  with 
the  most  valuable  results.  The  order  and  arrangement  of  this  mass 
of  material  are  most  excellent.  We  have  not  only  a careful  grouping 
of  figures,  but  the  results  of  independent  work  conceived  in  a philo- 
sophical spirit  and  carried  out  with  scholarly  skill.” 

A more  detailed  account  of  the  nature  and  contents  of  the  work  is 
given  on  page  595  of  the  present  number  of  the  Record. 

Such  a treatise  is  not  for  the  many,  but  for  the  f$w.  Its  place  is  in 
the  reference  library  and  on  the  desk  of  the  investigator,  teacher,  and 
writer.  There  it  will  be  of  permanent  value.  Although  the  science 
of  nutrition  is  rapidly  advancing  and  new  data  are  constantly  being 
obtained,  such  a work  as  this  must  long  be  the  standard.  Future  com- 
pilations may  begin  where  this  leaves  off.  When  the  methods  of  analy- 
sis, of  estimating  nutritive  values,  and  of  conducting  experimental 
inquiry  shall  have  been  sufficiently  improved,  other  ways  of  exx^ressing 
the  composition,  digestibility,  and  nutritive  values  of  feeding  stuffs 
will  be  called  for,  and  other  forms  of  eonqulation  will  be  developed. 

The  two  savants  to  whom  we  owe  this  service,  while  studying  physi- 
ological chemistry  by  researches  in  the  laboratory  and  observations 
outside,  have  devoted  well-nigh,  a dozen  years  to  gathering  the  data 
for  the  compilation  and  putting  them  in  order.  The  work  of  prepar- 
ing  and  issuing  this  compendium  has  been  very  largely  a labor  of  love, 
for  neither  authors  nor  publishers  expect  any  pecuniary  gain  from  it. 
In  fact  the  German  Government  has  undertaken  to  provide  for  a por- 
tion of  the  expense  involved  in  its  publication. 

To  make  use  of  this  treatise  the  slightest  knowledge  of  German  will 
suffice,  since  the  titles  of  the  tables  and  the  principal  statements  of  the 
text  are  expressed  in  the  simplest  .and  briefest  terms. 


The  preliminary  report  of  Prof.  Georgeson,  recently  sent  to  Den- 
mark as  special  agent  of  this  Department  to  study  the  dairy  industry 
of  that  country,  brings  out  the  very  interesting  and  important  fact  that 
the  uniformly  good  quality  of  Danish  butter  is  principally  due  to  the 
use  of  pure  cultures  of  bacteria  for  ripening  the  cream,  which  have  so 
far  obtained  the  approval  of  practical  dairymen  in  that  country  that 
they  are  commonly  employed  “in  all  good  dairies.” 


*Landw.  Vers.  Stat.,  40,  p.  262. 
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It  is  evident  that  any  practical  plan  for  the  wide  distribution  and 
use  of  these  butter  ferments  will  revolutionize  the  dairy  industry,  and 
there  seems  to  be  no  good  reason  why  bacteria  should  not  be  used  in 
butter-making  as  generally  as  yeasts  now  are  in  bread-making  and 
brewing.  The  rapidity  with  which  this  newly  discovered  scientific 
truth  has  been  applied  to  practical  uses  may  be  seen  from  the  fact  that 
it  was  only  in  1890  that  the  researches  of  Storch  and  Weigmami  were 
published  which  showed  that  bacteria  might  be  employed  to  give  the 
desired  flavor  to  butter  (see  Experiment  Station  Bulletin  No.  9,  p.  67). 

Such  an  event  as  the  introduction  of  bacteria  cultures  into  practical 
dairying  should  greatly  encourage  the  investigator  in  agricultural 
science  to  persevere  in  truly  scientific  inquiries,  and  should  help  the 
farmer  to  see  more  clearly  that  agriculture  will  reap  the  highest  bene- 
fits from  researches  pursued  by  thoroughly  trained  experts  working 
according  to  scientific  methods. 


The  facts  regarding  the  production  and  value  of  crops  in  this  coun- 
try brought  out  in  the  report  of  the  Statistician  of  this  Department  (an 
abstract  of  which  is  given  on  p.  578),  as  well  as  in  other  similar  reports, 
are  well  worth  the  careful  study  of  investigators  in  agricultural  science, 
and  especially  of  those  who  are  planning  experiments  with  field  crops, 
vegetables,  or  fruits.  Amid  the  multiplicity  of  questions  which  are 
urged  upon  the  attention  of  the  experimenter  it  is  increasingly  diffi- 
cult to  make  a wise  selection  of  the  few  which  ought  to  engage  the  seri- 
ous attention  of  any  one  station.  There  is  a danger  that  in  yielding 
to  a local  demand  for  the  testing  of  new  crops  or  the  improvement  of 
old  ones  the  real  interests  of  even  that  locality  may  be  sacrificed.  If 
there  is  little  prospect  that  even  under  improved  conditions  of  agricul- 
ture it  will  pay  to  increase  or  keep  up  the  acreage  of  a crop  it  is  doubtful 
whether  a station  should  by  means  of  important  experiments  increase 
the  interest  of  the  farmers  of  its  region  in  that  crop.  It  would  be  better 
to  divert  their  attention  to  something  which  will  be  likely  to  bring  them 
more  profit. 

It  may  be  very  easy,  on  the  other  hand,  for  a station  to  demonstrate 
that  a region  is  well  adapted  for  a crop  not  hitherto  grown  there,  but  of 
; what  use  will  this  be  to  the  farmers  of  that  region  if  it  is  a crop  for  which 
they  are  not  likely  to  find  a profitable  market?  As  it  becomes  increas- 
ingly clear  that  the  agricultural  prosperity  of  any  region  or  country  de- 
pends very  largely  on  conditions  which  are  world-wide  in  their  influence, 
not  only  the  farmer  but  also  the  experimenter  should  as  far  as  practica- 
ble shape  his  work  with  reference  to  these  conditions.  It  is  true  that  the 
more  particular  study  of  these  wide  problems  would  naturally  devolve 
upon  the  officers  charged  with  making  the  general  plans  for  the  station’s 
work,  but  even  the  specialist  can  well  afford  to  take  time  for  consid- 
eration of  such  questions  that  he  may  be  better  able  to  guide  his  work 
into  those  lines  which  promise  the  most  useful  results. 


THE  RELATION  OF  THE  PHYSICAL  PROPERTIES  OF  THE  SOIL 
TO  THE  CULTIVATION  OF  PLANTS. 


The  efforts  toward  the  discovery  of  the  laws  that  underlie  the  right 
cultivation  of  crops  have,  up  to  the  present,  been  devoted  mainly  to  the 
nutrition  of  the  plant,  and  the  research  has  been  for  the  most  part  in  the 
domain  of  chemistry.  Extended  and  careful  inquiry  has  revealed  most 
important  relations  between  the  chemical  composition  of  the  soil  and 
the  quantity  and  quality  of  vegetable  product  which  it  is  capable  of 
producing.  The  investigations  of  such  men  as  Davy,  Sprengel,  and 
especially  Liebig  and  his  followers  have  shown  what  elements  the 
plant  requires  for  the  building  up  of  its  organs;  how  they  are  dis- 
tributed through  the  several  parts  of  the  plant  ; the  variations  in  the 
composition  of  the  plant  at  different  periods  of  growth,  and  under  dif- 
ferent conditions  of  development;  what  elements  the  plant  obtains 
from  the  air  and  what  from  the  soil,  and  in  what  amounts  and  forms 
the  several  elements  are  needed  for  normal  growth.  The  practical  value 
of  these  contributions  of  chemistry  to  agriculture  can  hardly  be  over- 
estimated. The  vast  and  constantly  increasing  use  of  artificial  ferti- 
lizers alone,  bears  sufficiently  impressive  witness  to  their  importance. 

It  is  not  strange  that  when  these  chemical  factors  of  vegetable  pro- 
duction have  been  found  so  weighty  the  other  factors  should  have 
failed  to  meet  full  appreciation  and  that  investigators,  following  the 
beaten  paths  of  inquiry,  should  have  neglected  other  lines  which  would 
lead  to  knowledge  no  less  essential  to  the  practice  of  agriculture. 

Witness,  for  instance,  the  fact  that  the  supply  of  plant  food  by  the 
most  careful  manuring  does  not  always  bring  the  crops  which  we  have 
the  right  to  expect.  The  poor  results  of  the  rise  of  artificial  fertilizers 
on  light  soils  in  dry  climates,  on  heavy  soils  in  moist  climates,  oi 
with  very  heavy  stand  of  plant  growth,  are  illustrations  of  this.  Sc 
likewise  we  find  that  the  development  of  a given  species  of  plant,  witli 
a definite  demand  for  plant  food,  varies  greatly  with  differences  in  the 
physical  condition  of  the  soil,  with  climate,  weather,  temperature,  mois- 
ture, and  other  factors.  In  short  the  growth  of  the  plant  is  deter- 
mined, not  merely  by  the  food  at  its  disposal,  but  by  the  other  condi- 
tions which  govern  its  physiological  processes.  These  other  conditions 
are  in  part  meteorological,  but  they  are  especially  related  to  the  phys- 
ical characters  of  the  soil. 


Dr.  Ewald  Wollny. 
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The  physical  characters  of  the  soil  which  are  most  important  in 
their  influence,  have  to  do  with  (1)  the  mutual  relations  of  the  soil 
particles  and  (2)  the  relation  of  the  whole  mass  of  the  soil  to  air,  water, 
and  heat. 

Upon  the  character  and  arrangement  of  the  particles  depend  the 
porosity  of  the  soil,  the  readiness  with  which  air  penetrates  it,  its 
water-holding  capacity,  the  readiness  with  which  water  moves  through 
it,  and  finally  its  temperature.  The  direct  and  indirect  influence  of 
these  factors  upon  vegetable  production  and  the  general  laws  by  which 
they  are  regulated  form  the  subject  of  the  present  article. 

The  physical  properties  of  the  soil  in  general  and  the  ways  they 
affect  the  growth  of  plants  may  be  discussed  under  four  heads. 

A.  The  properties  themselves  in  their  direct  influence  upon  vegeta- 
tion. 

B.  The  relation  of  the  physical  to  the  chemical  properties  of  the  soil. 
Among  the  chemical  processes  are  included  fermentative  changes,  such 
as  ammonification,  nitrification,  denitrification,  and  the  like.  The  dis- 
cussion of  this  topic,  therefore,  involves  the  consideration  of  the  influ- 
ence of  the  physical  characters  of  the  soil  upon  the  operations  by  which 
plant  food  is  rendered  available  or  unavailable,  and  the  consequent 
indirect  influence  of  the  physical  characters  upon  plant  growth. 

C.  The  relations  of  the  physical  properties  of  the  soil  to  each  other 
and  their  resulting  indirect  influence  upon  p^ant  growth. 

D.  The  soil  factors  of  plant  growth  which  are  altered  by  physical 
agencies  and  their  relation  to  other  factors  of  plant  growth. 

A.  THE  PHYSICAL  ,PROPERTIES  OF  THE  SOIL  IN  GENERAL  AND  THEIR 
DIRECT  INFLUENCE  UPON  VEGETABLE  PRODUCTION. 

We  have  to  consider  here:  (1)  The  cohesion  of  the  soil  particles,  i.  e.y 
the  coherence  (compactness)  of  the  soil,  (2)  the  permeability  of  the  soil 
to  air,  (3)  the  moisture  of  the  soil,  and  (4)  the  temperature  (heat)  of  the 
soil. 

(1)  Cohesion  of  the  soil. — The  force  by  which  the  particles  are  held 
together  decides  the  compactness  or  tenacity  of  the  soil.  This  factor 
is  most  important  in  deciding  the  ease  of  tillage  and  the  readiness  with 
which  the  roots  of  plants  can  penetrate  in  their  search  for  food  and 
water.  It  is  of  importance  in  the  subsoil  as  well  as  in  the  surface  soil. 
Its  proper  regulation  by  tillage  and  manuring  is  one  of  the  essentials 
of  successful  culture. 

(2)  Permeability  of  the  soil  to  air. — The  necessity  of  oxygen  for  the 
roots  of  the  plant  makes  this  an  essential  factor  of  soil  fertility.  Some 
soils  are  so  open  that  air  diffuses  through  them  readily  and  to  con- 
siderable depth  j others  are  so  close  that  it  works  its  way  with  diffi- 
culty at  best,  and  when  the  interstices  are  filled  with  water  it  can 
hardly  penetrate  and  diffuse  at  all. 
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(3)  The  moisture  of  the  soil. — It  is  scarcely  too  much  to  say  that,  of  all 
the  materials  the  plant  derives  from  the  soil,  water  is  the  most  impor- 
tant, and  for  the  reason  that  it  is  not  only  the  largest  constituent  of 
the  plant  tissue,  but  is  also  the  purveyor  of  the  other  materials,  so  that 
the  vegetative  functions  are  entirely  dependent  upon  it.  Hence  the 
development  of  the  plant  varies  with  the  water  supply.  For  each 
species  there  is  a certain  water  content  in  the  soil  which  is  most  favor- 
able for  growth.  This  is  illustrated  by  the  following  results  of  experi- 
ments by  the  author 

Effects  of  different  proportions  of  water  in  the  soil  upon  the  growth  of  summer  rape. 


Water  in  soil 
in  per  cent  of 
total  water- 
holding ca- 
pacity. 

Produce  (six  plants  in  each  case). 

Number 
of  pods. 

Weight  of  plants  (air  dry). 

Seed. 

Straw. 

Chaff. 

Total. 

Grams. 

Grams. 

Grams. 

Grams. 

10 

43 

1.4 

2.8 

1.4 

5.6 

20 

61 

2.4 

4 4 

2.6 

9.7 

40 

142 

6.9 

10.4 

6.7 

24.0 

60 

97 

4.3 

8.1 

4.4 

16.8 

80 

95 

3.9 

7.3 

3.9 

15.1 

100 

19 

0.3 

2.0 

0.6 

2.9 

The  maximum  product  was  realized  when  the  water  in  the  Soil  was 
equal  to  40  per  cent  of  the  amount  it  was  capable  of  holding.  With 
less  water  there  was  less  produce.  Increasing  the  water  likewise 
diminished  the  yield  until,  when  the  soil  was  saturated,  the  growth  was 
almost  entirely  checked.  Similar  results  were  obtained  by  the  author 
with  summer  rye. 

Since  the  growth  of  the  plant  as  a whole  is  so  dependent  upon  the 
proportion  of  water  in  the  soil,  it  is  not  strange  that  the  development 
of  the  individual  organs  should  be  affected  in  like  manner,  as  is  illus- 
trated in  a series  of  experiments  by  Haberlandt,f  in  which  summer 
wheat  was  grown  in  soil  in  pots  with  varying  quantities  of  water. 

Effects  of  different  proportions  of  water  in  the  soil  upon  the  development  of  the  organs  of  the 

wheat  plant. 


Water  added  per  pot 

C.  C-. 

24, 800 

14,  400 

6,  200 

Weight  of  roots 

5.4 

3.2 

2.9 

Number  of  stems 

30 

25 

21 

Length  of  shortest  stem. . 

cm.. 

70 

30 

20 

Length  of  longest  stem. . . 

95 

65 

35 

Number  of  kernels 

540 

118 

3 

Weight  of  1,000  kernels. . 

. .grams. . 

41.6 

29.4 

21.8 

* Forsch.  Geb.  agr.  Pbysik,  10  (1887),  p.  154. 
t Oesterr.  landw.  Wochenbl.,  1875,  No.  30,  p.  352. 
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The  effect  of  water  is  likewise  manifested  in  the  development  of  the 
assimilative  organs.  This  is  shown  by  carefully  conducted  experi- 
ments of  Sorauer,*  from  the  results  of  which  the  following  average 
figures  are  taken : 

Effects  of  different  proportions  of  water  in  the  soil  upon  the  leaf  development  of  barley. 


Leaves. 

Water  in 

Humber  of 

soil. 

Average 

length. 

Average 

width. 

stomata. 

Per  cent.* 

Mm. 

Mm. 

Per  plant.. 

60 

■ 182. 2 

9.4 

226, 402  - 

40 

166.3 

9.1 

20 

138.7 

6.8 

179,  712 

10 

93.7 

5.6 

138,  203 

1 Per  cent  of  total  water-liolding  capacity  of  soil. 


In  general  the  development  of  the  plant  improves  with  increase  of 
water  in  the  soil  up  to  a certain  proportion  of  the  water-holding  capac- 
ity of  the  soil.  When  this  optimum  proportion  of  water  is  exceeded 
the  development  is  retarded.  The  optimum  water  content  of  the  soil 
varies  with  the  plant  and  the  soil. 

The  influence  of  the  proportion  of  water  in  the  soil  is  manifested 
still  further  in  the  length  of  the  period  of  growth,  which  is  generally 
shorter  as  there  is  less,  and  longer  as  there  is  more  water  in  the  soil. 

Finally  the  chemical  composition  of  the  plant  appears  to  be  influ- 
enced more  or  less  by  the  amount  of  water  at  its  disposal  in  the  soil. 
At  least  analyses  of  cereal  grains  grown  under  different  conditions  im- 
ply that  dry  soil  favors  the  development  of  a glassy  grain  with  rela- 
tively large  nitrogen  content,  while  with  more  moisture  the  texture  of 
the  grain  is  looser,  it  is  more  mealy,  and  the  proportion  of  nitrogen  is 
smaller,  t 

The  explanation  of  this  very  important  role  of  soil  water  in  the 
economy  of  plant  growth  is  twofold.  Water  is  essential  to  the  struc- 
ture and  nutrition  of  the  plant,  and  large  quantities  are  used  in  tran- 
spiration. 

The  cells  of  the  growing  organs  of  the  plant  consist  largely  of  water. 
Water  serves  as  the  purveyor  of  food  from  the  soil  to  the  plant.  It  is 
also  the  agent  for  dissolving  elaborated  material  in  the  plant  and 
transporting  that  material  to  the  organs  in  which  it  is  more  or  less 
permanently  stored.  For  thus  building  up  the  tissues  and  carrying 
food  and  plant  substance  large  amounts  of  water  are  needed. 

But  the  largest  demand  for  water  in  the  plant  is  occasioned  by  the 
transpiration  of  vapor  through  the  aerial  organs,  especially  the  leaves. 
The  magnitude  of  this  evaporation  of  water  from  the  plant  is  illustrated 

* Bot.  Ztg.,  1873,  p.  10. 

tWollny:  Die  Kultur  der  Getreidearten,  1887,  p.  75. 
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by  the  following  observations  of  Hellriegel*  and  of  Wollny,t  who  meas- 
ured the  quantities  of  water  used  by  different  plants  during  their 
period  of  growth.  The  quantities  are  given  in  kilograms  of  water  used 
for  each  kilogram  of  dry  matter  harvested  in  the  plant. 


Proportions  of  water  transpired  through  the  plant  during  the  period  of  growth. 


Experiments  by  Hellriegel. 

Experiments  by  Wollny. 

Kind  of  plant. 

Water  con- 
sumed for 
each  kilo- 
gram of  dry 
substance 
in  the  plant. 

Kind  of  plant. 

Water  con- 
sumed for 
each  kilo- 
gram of  dry 
substance 
in  the  plant. 

Horse  beans 

Kilos. 

262 

Maize 

Kilos. 

233 

Pp,aa  

292 

Millet 

416 

447 

Bari  ey 

310 

Peas 

Clover  

330 

Sunflower  

490 

646 

Spring  wheat 

359 

Buckwheat  .*. 

Buckwheat 

371 

Oats 

665 

Lupine  

373 

Barley 

774 

Sprint  rye. ................... 

377 

Mustard 

843 

Oats 

402 

Eape 

912 

The  quantity  of  water  transpired  by  the  plant  is  thus  seen  to  be 
very  large.  In  the  experiments  here  cited  it  ranged  from  233  to  912 
times  the  weight  of  dry  substance  in  the  crop.  Although  these  experi- 
ments on  a small  scale  in  pots  do  not  give  an  accurate  idea  of  the 
quantities  actually  transpired  by  plants  in  ordinary  field  culture,  they 
do  show  that  those  quantities  must  be  enormous. 

The  explanation  of  the  transpiration  of  water  is  comparatively  sim- 
ple. The  interior  of  the  plant  is  connected  with  the  ambient  air  by 
the  stomata  which  occur  in  the  aerial  organs,  chiefly  in  the  leaves. 
Through  these  the  water  -passes  from  the  cells  near  the  surface  into 
the  air.  These  cells  take  water  by  imbibition  or  osmose  from  the 
interior  cells.  A constant  current  of  water  is  thus  flowing  through 
the  plant  and  out  of  it  by  the  foliage.  The  latest  and  best  investiga- 
tion indicates  that  no  considerable  proportion  of  this  water  enters 
through  the  foliage.  $ It  must  therefore  come  through  the  roots  and 
from  the  soil. 

The  quantity  of  water  transpired  varies  with  the  leaf  surface  of  the 
plant  and  with  the  length  of  the  period  of  growth.  With  a given  plant 
it  is  small  in  the  earlier  periods  of  development,  increases  with  leaf 

* Beitrage  zu  den  naturwissensobaftlicben  Grundlagen  des  Ackerbaues,  pp.  622-664. 

tDer  Einfluss  der  Pflanzendecke  und  der  Bescliattung  auf  die  pliysikalisclien 
Eigenscliaften  nnd  die  Frucbtbarkeit  des  Bodens,  pp.  123-125. 

X Sachs:  fVorlesungen  iiber  Pflanzenpbysiologie,  1882,  p.  305,  and  Burgerstein: 
Uebersicbt  der  Untersucbungen  iiber  die  Wasseraufnahme  der  Pilau zen  durcb  die 
Blatter,  Jaliresbericlit  des  Loop oldstadter  Real-  u.  Obergymuasiunis  in  Wien,  1891. 
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development  to  a maximum,  decreases  again  as  the  plant  ripens  and  its 
vegetative  functions  becomes  less  active,  and  finally  stops.  It  is  larger 
as  the  stand  of  plants  is  heavier.  It  is  larger  with  plants  which  keep  up 
their  physiological  activity  during  the  whole  period  from  spring  until 
late  autumn  than  with  those  whose  time  of  active  growth  is  short. 

Among  the  common  cultivated  plants,  the  perennial  fodder  plants, 
such  as  clovers  and  grasses,  consume  the  most  water  for  a given  area  of 
land,  because  of  their  large  leaf  surface,  close  stands  and  long  period  of 
growth.  Then  come  the  legumes  which  have  a shorter  period  of  growth, 
such  as  field  beans,  and  soja  beans;  the  oil  plants,  like  rape  and  sun- 
flower; the  legumes  with  still  shorter  growth,  as  peas  and  vetches, 
and  then  the  cereals,  which  are  grown  for  seed.  Among  the  latter, 
wheat  and  oats  require  the  largest  amounts  of  water  because  of  their 
larger  foliage  and  their  relatively  long  period  of  growth;  next  to  these 
in  demand  for  water  ranks  barley,  and  lastly  rye.  In  general,  the 
winter  grains  consume  less  water  than  those  sown  in  spring,  because 
their  period  of  growth  covers  a shorter  part  of  the  season  when  the 
water  consumption  is  greatest.  The  plants  which  are  cultivated  at  some 
distance  apart,  such  as  potatoes  and  roots,  consume  the  least  water  of 
all.  In  general,  the  most  favorable  quantity  of  soil  water  for  the  growth 
of  plants  is  from  40  to  75  per  cent  of  the  total  quantity  which  the  soil 
is  capable  of  holding.  With  too  much  water,  as  well  as  with  too  little, 
the  crojj  is  reduced. 

Why  excess  of  soil  water  prevents  the  normal  development  of  the 
plant  is  not  yet  fully  understood.  The  old  explanation  that  the  tem- 
perature of  the  soil  is  thereby  materially  lowered  is  not  sustained  by 
the  facts  of  later  observation.  The  more  probable  explanations  are 
two.  The  first  is  that  excess  of  water  in  the*  soil  prevents  the  diffu- 
sion of  air,  including  oxygen,  which  must  be  at  the  disposal  of  the  roots 
to  insure  healthy  growth.  The  second  is  that  with  too  much  water 
and  too  little  oxygen  the  chemical  changes  which  are  brought  about  by 
ferments  and  otherwise,  and  which  facilitate  the  development  of  the 
plant,  are  hindered,  while  others  unfavorable  to  the  plant  are  induced. 

Among  the  fermentative  changes  in  the  soil  which  favor  plant  growth 
are  to  be  counted  especially  those  due  to  the  aerobic  organisms  (which 
are  sometimes  designated  by  the  Latin  word  fermentatio  and  by  the  Ger- 
man Verwesung ),  such  as  ammonification  and  nitrification.  It  is  by  these 
means  that  the  nitrogen  of  the  soil  is  made  available  for  plant  food. 
Oxygen  is  needed  for  these  fermentations.  In  a soil  surcharged  with 
water  oxygen  does  not  obtain  ready  access  and  the  fermentative 
changes  can  not  proceed  normally.  Furthermore,  in  lack  of  oxygen 
injurious  compounds,  e.  g .,  ferrous  salts,  are  formed  in  the  soil,  and 
anaerobic  fermentations  take  place  which  result  in  loss  of  nitrogen, 
either  in  the  form  of  oxides  or  in  the  free  state. 

(4)  The  temperature  of  the  soil. — The  growth  of  the  plant  is  as  de- 
pendent upon  the  temperature  of  the  soil  as  it  is  upon  that  of  the  air. 
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This  is  clear  when  we  consider  that  during  germination  and  in  the 
first  period  of  development  .the  whole  plant,  find  later  its  most  impor- 
tant food- gathering  organs,  namely,  its  roots,  are  dependent  upon  the 
soil  for  their  heat. 

The  effect  of  temperature  upon  the  development  of  the  plant  follows 
a definite  law.  In  accordance  with  this  law  there  is  for  each  plant  a 
minimum  temperature,  more  or  less  above  the  freezing  point,  at  which 
development  is  feasible,  an  optimum  which  is  most  favorable,  and  a 
maximum,  generally  between  40°  and  50°  0.  beyond  which  it  is  impos- 
sible. This  applies  to  the  germination  as  well  as  to  the  later  growth. 
It  is  a fact  especially  worthy  of  note  that  the  optimum  temperature  is 
seldom  exceeded  in  our  climate,  so  that  we  have  practically  to  do  with 
the  range  between  this  and  the  minimum. 

The  temperature  of  the  soil  has  an  especially  marked  influence  in 
the  germination  of  the  seed  and  in  the  starting  of  the  spring  growth 
of  plants  which  have  passed  the  winter  in  the  ground.  Thus  rye,  vetch, 
and  peas  begin  to  germinate  at  a soil  temperature  of  about  1°  to  2° 
(J. ; wheat,  barley,  and  oats,  at  4°  to  4.5°;  maize  and  sunflower,  at  8° 
to  10° j and  tobacco,  at  13°.  In  like  manner  the  majority  ot  our 
perennial  cultivated  plants  do  not  begin  their  growth  in  spring  until 
the  soil  has  attained  a temperature  of  4°  to  5°  0.* 

The  warmer  the  soil  the  more  quickly  does  the  seed  germinate.  This 
is  illustrated  by  the  accompanying  results  of  experiments  by  Haber- 
landt,f  in  which  observations  were  made  of  the  number  of  days  required 
tor  the  germination  of  seeds  of  a number  of  species  of  plants  at  different 
temperatures.  The  first  appearance  of  radicles  was  taken  as  indicating 
the  time  of  germinafoon. 


Days  required  for  germination  of  seeds,  with  different  temperatures  of  the  soil 


Kind  of  plant. 

4.  38°  C. 

10. 25°  C. 

15. 75°  C. 

19. 0°  C. 

Days. 

Days. 

Days. 

Days. 

Ked  clover 

7* 

3 

If 

1 

Pea 

5 

3 

If 

If 

Horse  bean 

Tobacco 

7 

6| 

4f 

9 

4 

2 

Hemp 

8 

4i 

2 

Poppy 

10 

4f 

2§ 

2 

Kape 

6 

2 

1 

1 

Sugar  beet 

*22 

9 

3f 

3f 

Maize 

111 

3i 

3 

Spring  barley 

6 

3 

u4c 

2 

If 

Spring  rye 

2 

1| 

1 

Spring  tv  beat 

6 

4 

2 

If 

Not  only  is  germination  quicker,  but  the  development  of  the  organs 
of  the  plant  proceeds  more  rapidly  with  higher  soil  temperatures.  This 

* Compare  Haberlandt:  Landw.  Vers.  Stat.,  17  (1874),  p.104,  and  Wissenscliaffc- 
lich-practische  Untersucbungen  a.  d.  Geb.  des  Pflanzenbaues,  Bd.  I. 
tDer  allgemeine  landw.  Pflanzenbau,  Vienna,  1879,  p.  40. 
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latter  fact  is  brought  out  by  experiments  of  Sachs,  in  which  the  growth 
of  roots  and  aerial  parts  of  maize  in  forty -eight  hours  (length  in  centi- 
meters) was  as  indicated  in  the  following 'table:  * 

Growth  of  roots  and  tops  of  maize  plants  in  forty-eight  hours  at  different  temperatures. 


Temperature  of  soil. 

17. 1°  C. 

26. 2°  C. 

33. 2°  C. 

34. 0°  C. 

Roots 

cm. 

2.5 

4.6 

$m. 

24.5 

5.6 

cm. 

39.0 

11.0 

cm. 

55.0 

13.0 

Aerial  organs 

In  like  manner  the  whole  productive  power  of  the  plant  increases 
with  rise  of  soil  temperature  until  the  optimum  degree  is  reached. 
Above  this  the  production  diminishes.  This  is  illustrated  by  observa- 
tions of  Bialoblocki  on  the  growth  of  cereals  in  pots  the  soil  of  which 
was  maintained  at  temperatures  varying  with  the  different  pots,  but 
constant  for  each  pot  during  the  period  of  growth.!  The  figures  here- 
with represent  the  average  weight  per  plant  when  harvested  while 
still  small. 

Effects  of  different  soil  temperatures  upon  development  of  cereal  plants. 


Temperature  of 
soil. 

Average  weight  of  dry  substance  per  plant. 

Eye. 

Barley. 

Wheat. 

Degrees  G. 

Milligrams. 

Milligrams. 

Milligrams. 

10 

22.8 

18.0 

20.8 

15 

32.4 

34.4 

29.5 

20 

49.5 

36.7 

30.8 

' 25 

42.4 

42.0 

43.9 

30 

47.0 

35.0 

46.9 

The  plants  were  harvested  in  the  early  period  of  growth,  but  the 
same  infiuence  of  temperature  continues  until  maturity,  as  is  illus- 
trated in  experiments!  by  the  same  investigator,  in  which  barley  grew 
until  ripe  under  conditions  similar  to  the  preceding.  The  results 
were  as  follows : 


Effects  of  different  soil  temperatures  upon  yield  of  "barley. 


Temperature  of 
soil. 

Weight  of  plants  per  pot  at  maturity. 

Grain. 

Straw. 

Chaff. 

Total. 

Degrees  G. 

Grams. 

Grams. 

Grams. 

Grams. 

10 

2. 71 

3. 36 

0.  52 

6. 59 

20 

3. 18 

4.50 

0.63 

8. 31 

30 

2.  37 

2.  04 

0.36 

4. 77 

40 

1.46 

1.  53 

0.  24 

3. 23 

* Handbuch  der  Pflanzenpbysiologie,  1865,  p.  72. 
t Landw.  Vers.  Stat.,  13,  p.  424. 

tlbid. 

18431— No,  7 2 
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There  is  a direct  relation  between  soil  temperature  and  the  imbibi- 
tion of  soil  water  by  the  plant.  In  general  the  quantity  of  water  the 
plant  takes  up  through  its  roots  appears  to  increase  with  rise  in  tem- 
perature up  to  a certain  optimum.  This  means  better  provision  of  the 
aerial  organs  not  only  with  water,  but  also  with  the  soil  ingredients  of 
its  food  which  the  water  brings  to  the  plant.  On  the  other  hand,  when 
the  temperature  of  the  soil  sinks  the  water  supply  to  the  plant  dimin- 
ishes and  may  become  so  small  as  not  to  meet  the  demand  for  trans- 
piration. Thus,  at  a temperature  of  5°  0.,  certain  plants,  e.  g .,  tobacco, 
maize,  and  squash,  may  be  unable  to  draw  enough  water  from  the  soil 
through  their  roots  to  make  up  for  the  loss  through  their  leaves,  and 
in  consequence  they  wilt. 

Finally,  it  is  to  be  observed  that  the  temperature  of  the  soil  influ- 
ences that  of  the  air  in  contact  with  it. 

The  influence  of  soil  temperature  will  be  still  further  considered  in 
the  succeeding  chapter. 

B,  THE  RELATION  OF  THE  PHYSICAL  TO  THE  CHEMICAL  PROPER- 
TIES OF  THE  SOIL — FERMENTATIONS. 

On  closer  consideration  of  the  chemical  properties  of  the  soil  it 
becomes  evident  that  they  are  controlled  in  no  small  degree  by  its 
physical  characteristics.  This  is  especially  the  case  with  the  processes 
of  decomposition  of  organic  substances,  the  weathering  of  the  mineral 
constituents,  and  also  the  behavior  of  the  nitrates  which  are  formed  in 
the  soil.  This  fact  is  of  great  practical  importance  to  the  farmer,  since 
it  teaches  that  by  suitable  treatment  he  can  directly  influence  not  only 
the  processes  themselves,  but  also  the  quality  of  the  valuable  plant 
food  which  is  elaborated  by  them.  To  accomplish  this  in  rational  ways, 
however,  it  is  essential  to  understand  these  processes  thoroughly. 
Hence  an  explanation  of  their  essential  points  and  their  relation  to  the 
physical  properties  of  the  soil  will  not  be  out  of  place  here. 

The  organic  substances  with  which  we  are  chiefly  concerned  here  are 
those  contained  in  the  animal  and  vegetable  residues  of  fertilizers  such 
as  stable  manure  and  compost,  in  the  green  plants  used  in  green  manur- 
ing, and  in  stubble  and  humus.  The  chemical  changes*  which  these 
undergo  are  determined  by  the  presence  or  absence  of  oxygen.  In  the 
one  case  oxidation,  and  in  the  other  deoxidation  takes  place. 

.When  the  atmospheric  air  has  free  access  the  decomposition  prod- 
ucts of  the  organic  compounds  are  carbonic  acid,  water,  and  ammonia; 
and  the  mineral  constituents,  which  are  to  a certain  extent  inclosed 
in  the  organic  matter,  and  not  in  a condition  to  be  assimilated,  are  set 
free  and  pass  into  forms  in  which  the  plant  can  use  them.  This 
decomposition  acts  directly  in  furnishing  valuable  nutritive  material, 

* Wollny:  Journ.  Landw.,  34  (1886),  pp.  213-230. 
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as  ammonia  and  mineral  matters,  for  the  plant.  It  also  exerts  a 
beneficial  influence  on  the  fertility  of  the  soil  indirectly  by  the  devel- 
opment of  compounds  like  carbonic  acid,  which  assist  in  the  weathering 
of  undissolved  materials  which  are  capable  of  being  made  soluble. 

This  process — decomposition  in  distinction  from  putrefaction,  or 
more  properly  oxidation  as  distinguished  from  reduction — is  character- 
ized by  leaving  non-volatile  residues,  which  are  composed  mainly  of 
mineral  matters,  in  forms  capable  of  assimilation. 

The  fact  that  the  combined  oxygen  of  organic  matter  is  insufficient 
for  its  oxidation  indicates  that  the  oxygen  of  the  atmosphere  takes 
part  in  this  process,  and  the  experiments  by  Boussingault  and  Levy* 
support  the  same  view.  These  latter  experiments  showed  that  the  soil 
air  is  poorer  in  oxygen  in  proportion  as  it  is  richer  in  carbonic  acid,  and 
that  the  sum  of  the  volumes  of  the  oxygen  and  of  the  carbonic  acid 
is  approximately  a constant  quantity.  The  details  of  these  experi- 
ments follow : 

Proportions  of  air  and  earloonie  acid  in  soils  under  different  conditions  of  culture. 


Kind  of  soil. 

Culture. 

Contained  in  air  of  soil  in  per 
cent  by  volume. 

Carbonic 

acid. 

Oxygen. 

Sum. 

■ Sand,  manured 

9. 74 

10. 35 

20.  09 

Sand 

Vineyard  

1.  06 

19. 72 

20. 78 

Sand,  very  stony 

Forest 

0.87 

19.  61 

20. 48 

Sand,  unmanured 

Asparagus  .. 

1.  54 

18.  80 

20.  34 

Pits,  with  rotten  wood. 

3.  64 

16. 45 

20. 09 

Chalky 

Red  beets  . . . 

0.  87 

19.  71 

20.  58 

Heavy  clay 

Artichokes  - . 

0.  66 

19.  99 

20.  65 

Fertile,  moist 

Meadow 

1.  79 

19. 41 

21.  20 

It  is  evident  from  this  that  the  oxygen  of  the  soil  air  decreases  as 
the  carbonic  acid  increases.  These  and  other  facts  lead  to  the  con- 
clusion that  the  oxygen  of  the  air  takes  a very  prominent  part  in  the 
oxidation  of  the  carbon  of  organic  substances. 

Aerobic  ferments  in  the  soil. — Oxidation. — The  nitrogenous  materials 
with  which  we  have  to  do  here  are  principally  the  protein  compounds. 
These  undergo  a change  which  results  principally  in  the  formation  of 
ammonia.  If  the  entrance  of  air  is  unhindered  the  ammonia  is  in  all 
cases  oxidized  to  nitric  acid.  The  process  of  nitrification  goes  on  very 
rapidly  when  the  soil  is  well  aerated.  This  is  shown  both  by  the  fact 
that  when  air  has  free  access  ammonia  occurs  only  in  small  quantities 
in  tilled  soils  $ and  by  the  observations  of  various  experimenters  which 
indicate  that  a rapid  change  of  ammonia  to  nitric  acid  goes  on  in  fer- 
tilized soils.  For  example,  W.  Wolf  f found  the  following  quantities  of 

* Ann.  Chim.  et  Phys.,  37,  ser.  3,  p.  5.  See  also  Jaliresber.  agr.  Chem.,  1852,  p.  783. 

t Amtsbl.  landw.  Ver.  Sachsen,  1872,  p.  L 
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nitrogen  in  the  forms  of  nitric  acid  and  ammonia  in  kilograms  per 
hectare  in  a cultivated  soil  20  cm.  in  depth : 


Nitrogen  in  soils  per  hectare. 


Clay 

slate. 

Gray 

wacke. 

Gneiss. 

Gneiss. 

Green- 

stone. 

Red  sand- 
stone. 

Nitric  acid 

Kilos. 
271.  50 

26. 19 

Kilos. 
435. 20 
19. 15 

Kilos. 

467.8 

27.3 

Kilos. 

82.1 

6.3 

Kilos. 

521.6 

89.4 

Kilos , 
552.6 

27.9 

Ammonia 

Levy’s*  observations  on  the  composition  of  sewage  used  for  surface 
irrigation  of  fields  near  Paris,  and  of  the  drainage  water  from  these 
fields,  are  very  interesting.  The  quantities  of  nitrogen  occurring  in 
the  forms  of  ammonia  and  nitric  acid  are  given  herewith: 

Nitrogen  as  ammonia  and  nitric  acid  per  liter  of  water. 


1882. 

Sewage  water. 

Drainage  water. 

Asmi&res. 

Cases. 

Epinay. 

Moulin  de  cage. 

InNH4. 

In 

hno3. 

InXH4. 

In 

hno3. 

InNH4. 

In 

hno3. 

In  NH4. 

In 

hno3. 

InNH4. 

In 

hno3. 

Mar 

Apr 

May  .... 
June  ... 
July.... 
Aug .... 

Sept 

Oct 

Mg. 

17.4 

20.7 
21.0 

28.7 

29.1 
32.6 

21.1 

Mg. 

1.4 

0.9 

1.0 

0.8 

1.1 

0.4 

Mg. 

0.9 

0.8 

0.8 

0.9 

0.9 

0.8 

0.8 

0.9 

Mg. 

23.7 

24.8 
25.5 

25.3 

23.9 

23.3 

Mg. 

0.8 

0.8 

0.8 

0.8 

1,1 

0.9 

0.8 

0.9 

Mg. 

27.9 

18.4 

22.9 
29.6 

32.5 
31.3 

Mg. 

0.8 

0.9 

0.9 

0.8 

0.8 

0.8 

0.8 

0.9 

Mg. 

19.9 

22.9 
21.1 
19.0 
22.6 
23.2 
26.6 

Mg. 

0.9 

0.8 

0.9 

0.9 

0.8 

0.8 

0.9 

0.9 

Mg. 

17.9 
20.6 
17.4 

19.2 

18.3 

19.9 
20.1 

Average 

24.4 

0.9 

0.9 

24.4 

0.9 

27.1 

0.8 

22.2 

0.9 

19.1 

These  figures  clearly  show  that  the  nitrogen,  which  was  added  in 
the  form  of  ammonia,  was  almost  entirely  oxidized  to  nitric  acid,  inas- 
much as  the  sewage  when  added  contained  only  ammonia  with  traces 
of  nitric  acid,  while  the  drainage  water,  after  its  passage  through  the 
soil,  contained  nitric  acid  almost  exclusively. 

Leaving  out  of  account  the  still  unsettled  question  as  to  the  passage 
of  nitrogen  into  the  free  state  during  the  process  of  decomposition 
when  air  has  full  access,  the  process  in  question  becomes  a very  simple 
one,  namely,  the  formation  of  (1)  carbonic  acid,  (2)  ammonia  which  is 
changed  to  nitric  acid,  and  (3)  water  from  the  decomposing  plant  and 
animal  substances,  and  the  leaving  behind  of  a non-volatile  residue  of 
mineral  matter.  Naturally  this  change  does  not  occur  at  once,  but  it 
proceeds  more  or  less  slowly  as  external  conditions  may  determine. 
This  process  brings  about  continuous  changes  in  the  chemical  and 
physical  character  of  the  decomposing  organic  substances,  and  thus 

*Annuaire  de  Pobserv.  de  Montsouris,  1884,  p.  408. 
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gives  rise  to  a dark  colored,  gradually  volatilizing  mass  of  varying  com- 
position which  is  designated  as  “mild  humus.” 

It  was  formerly  the  general  belief  that  these  oxidation  phenomena 
were  purely  chemical,  but  later  researches  have  shown  that  the  process 
is  a physiological- chemical  one,  at  least  to  the  extent  that  it  can  not 
take  place  without  the  aid  of  microorganisms. 

The  first  proof  of  this  was  obtained  by  Sehlosing  and  Miintz#,  from  a 
study  of  the  change  of  ammonia  into  nitric  acid  during  decomposition. 
The  investigation  was  made  in  the  following  manner : A specimen  of  soil 
in  which  nitrates  were  rapidly  being  formed  was  charged  with  vapor  of 
chloroform  and  then  saturated  with  sewage.  If  the  nitrification  was 
caused  by  microorganisms  the  activity  of  the  latter  would  be  suspended 
by  this  treatment  with  chloroform;  and  in  fact  this  result  followed, 
for  the  outflowing  water  contained  ammonia  in  large  quantity,  while 
the  amount  of  nitrates  and  nitrites  was  diminished.  In  a further  trial 
Sehlosing  observed  that  when  the  soil  was  heated  to  100°  0.  no  more 
nitric  acid  was  produced,  an  observation  which  has  been  confirmed  by 
other  investigators.  The  nitrifying  microorganism  was  found  in  suit- 
able culture  solutions  to  which  a particle  of  soil  had  been  added,  and 
which  were  exposed  to  the  air.  Both  investigators f observed  it  as  a 
long,  very  small,  bright  form.  Winogradsky | has  recently  adduced 
proof  that  the  change  of  the  ammonia  of  decomposing  organic  nitrog- 
enous material  to  nitric  acid  is  caused  by  the  cooperation  of  definite 
microorganisms,  one  effecting  the  change  from  ammonia  to  nitrous  acid 
and  a second  oxidizing  this  to  nitric  acid.  After  many  careful  experi- 
ments this  investigator  § succeeded  in  isolating  both  the  nitrous  and 
the  nitric  acid  ferment  from  different  soils.  He  has  named  the  former 
“nitrosomonas”  and  the  latter  “ nitrobacter.” 

The  occurrence  of  the  nitrifying  ferments  is  very  widespread,  and  it 
is  seldom  that  a tilled  soil  is  met  with  which  does  not  contain  them.  As 
regards  their  distribution  through  the  soil,  the  researches  of  R.  War- 
rington ||  on  a clay  soil  indicate  that  the  organism  does  not  occur  below 
a depth  of  45  cm.  from  the  surface.  It  is,  however,  possible  that  this 
organism  may  reach  a greater  depth  by  means  of  worm  holes  and 
channels  made  by  roots.  Although  probable,  there  is  no  proof  that 
the  organism  penetrates  more  deeply  in  sandy  soils.  These  facts  are 
in  accord  with  the  researches  of  R.  Koch, 51  who  states  that  the  micro- 
organisms in  soils  which  he  investigated  at  different  depths  decreased 
rapidly  until  at  the  depth  of  1 meter  the  soil  was  almost  free  from 
bacteria.  Fulles’s##  observations  point  to  the  same  conclusion. 

* Compt.  rend.,  80;  p.  1250;  84,  p.  301;  85,  p.  1018;  86,  p.  89* * * § **k 

tCompt.  rend.,  89,  p.  891. 

t Ann.  Inst.  Pasteur, '4,  Nos.  4,  5,  12;  5,  Nos.  2,  9. 

§ Arch,  des  sciences  biol.  publie^s  par  1 ’inst.  imp.  de  mdd.  exp£r.  de  St.  Peters- 
kourg,  1892,  1,  Nos.  1,  2. 

II  Journ.  Chem.  Soc.,  1884,  p.  637-650. 

H Mittheilungen  aus  dem  kaiserl.  Gesundlieitsamte,  I,  Berlin,  1881,  34-36. 

**Zeitscli.  Hygiene,  10  (1891),  p.  225. 
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Certain  conclusions  are  to  be  deduced  from  these  facts,  which, 
although  simple,  may  nevertheless  be  very  easily  overlooked  in  practice. 
For  example,  inasmuch  as  the  oxidation  of  organic  nitrogenous  sub- 
stance takes  place  only  in  the  surface  soil,  the  nitrates  of  the  subsoil 
and  the  drainage  water  must  have  had  their  origin  in  the  surface  soil 
and  have  been  carried  downward  by  washing  out  or  diffusion. 

After  these  investigations  had  furnished  proof  that  nitrification  is 
due  to  the  vital  activity  of  lower  organisms,  the  question  arose  whether 
tbe  oxidation  is  the  result  of  similar  conditions,  and  the  following  ex- 
periments by  the  writer* * * §  were  carried  out  to  decide  this  point : Several 
specimens  of  soil  were  either  treated  with  various  antiseptics,  as  mer- 
curic chloride,  thymol,  carbolic  acid,  etc.,  or  were  heated  at  115°  0.,  and 
tlie  subsequent  evolution  of  carbonic  acid  noted.  The  result  was  that 
the  formation  of  carbonic  acid,  which  ordinarily  proceeds  with  consid- 
erable vigor,  was  reduced  to  a minimum  as  soon  as  the  specimen  of  soil 
was  treated  with  small  quantities  of  mercuric  chloride  or  heated.  From 
this  it  is  to  be  inferred  that  the  oxidation  of  carbon  during  the  process 
of  decay  of  organic  substance  is  also  a physiological-chemical  process, 
that  is  to  say,  one  dependent  on  the  vital  activity  of  lower  organisms, 
ns  these  results  can  be  explained  in  no  other  way. 

From  the  fact  that  such  considerable  quantities  of  carbonic  acid  re- 
sult from  the  decomposition  of  organic  substances  when  well  exposed 
to  air,  and  also  that  these  microbes  occur  in  such  enormous  numbers 
in  the  soil,  it  must  be  concluded  that  their  field  of  activity  is  a very 
comprehensive  one.  Kochf  found  even  in  winter  large  numbers  of 
lower  organisms  in  the  soil,  not  only  in  thickly  populated  places,  as 
Berlin,  but  also  in  land  distant  from  habitations.  In  like  manner  in- 
vestigations undertaken  at  the  observatory^  at  Montsouris,  Paris,  show 
the  number  of  germs  of  bacteria  to  be  immense.  For  example,  in  a 
gram  of  earth  from  the  observatory  lawn,  750,000,  and  in  a like  quan- 
tity from  Gennevilliers  from  870,000  to  900,000  germs  were  found.  L. 
Adainetz§  placed  the  number  of  bacteria  in  1 gram  of  soil  from  the  ex- 
periment station  field  at  Leipsic  at  500,000  for  the  surface  and  460,000 
for  the  lower  strata.  Higher  numbers  were  obtained  by  Fillies  in  his 
investigations  of  different  soils  in  the  neighborhood  of  Freiburg  in 
Baden. 

With  the  exception  of  the  nitrifying  ferments  very  little  is  known  of 
the  nature  of  these  organisms,  and  especially  of  their  relation  to  de- 
composition processes,  as  the  investigations  in  this  direction  are  still 
incomplete.  According  to  the  microscopic  analyses  of  Koch,  Adametz, 
and  Fiilles  it  may  be  definitely  assumed  that  all  three  of  the  groups  of 

* Journ.  Landw.,  34  (1886),  p.  221-239. 

t Log.  cit. 

$ Annuaire  cle  Y observ.  de  Montsouris,  1882. 

§ Untersucliungen iiber die  niederen Pilze  der Ackerkrume.  Inaugural-Dissertation, 
Leipzig,  1886. 
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lower  organisms  studied  by  0.  Nageli,*  namely  molds,  yeasts,  and  bac- 
teria, occur  in  the  soil,  but  that  the  last  named  are  most  abundant. 
Among  the  bacteria  the  bacilli  are  the  most  plentiful  in  the  surface 
soil,  while  the  micrococci  and  other  bacteria,  as  Bacterium , Vibrio , etc., 
are  present  only  in  small  numbers.  P.  Miguel  found  in  a soil  at  Mont- 
souris  90  bacilli  and  only  10  other  kinds  of  bacteria  among  100  forms. 

From  a biological  standpoint  the  microbes  in  question,  which  induce 
oxidation,  are  to  be  classed  among  the  aerobic  ferments,!  that  is  to  say, 
those  which  need  the  oxygen  of  the  air  to  maintain  their  life. 

Having  thus  considered  the  part  played  by  the  lower  organisms  in  the 
chemical  processes  of  the  soil,  we  have  now  to  designate  more  specif- 
ically the  individual  factors  by  which  the  action  of  these  organisms 
is  regulated.  It  may  be  assumed,  a priori , from  the  known  relations 
which  exist  between  the  environment  of  these  organisms  and  their 
functions,  that  the  occurrence  of  different  species  in  the  soil,  their  mul- 
tiplication and  their  activity  are  all  dependent  on  a series  of  factors. 
In  fact  the  investigations  cited  show  that  the  permeability  to  air,  the 
moisture,  and  the  heat  of  the  soil,  i.  e.,  its  physical  characteristics,  exert 
the  greatest  influence  upon  the  nature  and  intensity  of  the  decomposi- 
tions which  go  on  within  it. 

With  regard  to  the  access  of  air,  the  researches  of  Schlbsingf  show 
that  the  amount  of  nitrification  is  dependent  on  the  supply  of  oxy- 
gen, but  even  when  only  a limited  quantity  of  oxygen  is  present,  the 
amount  of  nitrates  formed  may  still  be  considerable.  The  experiments 
referred  to  were  conducted  on  five  specimens  of  soil,  rich  in  humus, 
each  two  kilograms  in  weight.  They  were  placed  in  large  glass  tubes 
and  aerated  with  mixtures  of  oxygen  and  nitrogen  in  varying  propor- 
tions. Between  July  5 and  November  7,  1872,  the  following  amounts 
of  nitric  acid  were  formed : 


Proportion  of  oxygen  in  the  air,  per  cent 

1.5 

6.0 

11.0 

16.0 

21.0 

Quantity  of  nitric  acid  formed,  milligrams 

45.7 

95.7 

132.5 

*246.6 

*162.6 

* Schlosing  thinks  that  the  last  two  experiments  may  have  been  interchanged. 


The  quantity  of  nitric  acid  increased  notably  with  the  increase  of 
the  oxygen  of  the  atmosphere,  but  still  it  was  by  no  means  inconsider- 
able even  with  a limited  supply,  a circumstance  which  may  perhaps 
be  attributed  to  the  management  of  the  experiment.  That  is  to  say, 
in  order  to  keep  the  composition  of  the  mixture  of  gases  in  the  soil  con- 
stant it  was  drawn  through  the  tubes  so  that  even  when  the  proportion 
of  oxygen  was  small  the  absolute  quantity  available  for  oxidation  was 
not  inconsiderable.  That  the  nitrifying  process  may  be  brought  to  a 
standstill  by  an  insufficient  supply  of  oxygen  may  be  seen  from  the 

*Nageli:  Die  niederen  Pilze,  Munclien,  1877. 

tHueppe:  Die  Methoden  der  Bacterienforsclmng,  Wiesbaden,  1886,  3d  edition. 

JCompt.  rend.,  77(1873),  pp.  203,  353. 
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fact  that  under  these  conditions  the  nitrates  of  the  soil  are  finally  re- 
duced and,  further,  from  experiments  by  Boussingault # and  Millon.f 
These  observers  found  that  a soil  which  was  saturated  with  water 
and  on  that  account  impermeable  to  air,  would  not  support  the  proc- 
ess of  nitrification.  From  this,  as  well  as  from  the  experiments  of  F. 
Soyka,!  it  may  be  concluded  that  the  oxygen  necessary  to  support  the 
process  has  a certain  minimum  limit,  that  with  the  increase  of  oxygen 
the  nitrifying  process  is  accelerated,  and  that  below  this  limit  the  op- 
posite process — denitrification — will  take  place. 

The  oxidation  of  the  carbon  of  organic  substances  is  dependent  on 
the  access  of  air  in  the  same  manner  as  the  nitrifying  process.  Al- 
though the  experiments  of  Schlosing  and  of  the  writer  § bearing  upon 
this  point  are  not  exactly  fitted  to  show  this  relation  clearly,  because 
the  air  in  the  experiments  was  drawn  through  the  soil,  and  thus  con 
stantly  renewed,  while  the  air  in  the  soil  under  natural  conditions 
is  much  less  rapidly  changed,  nevertheless  they  may  serve  for  an  ap- 
proximate estimate  of  the  relation  between  the  quantity  of  oxygen  and 
the  amount  of  decomposition  of  organic  substances.  With  this  restric- 
tion the  following  data  from  experiments  of  the  writer  may  be  cited 
in  illustration : 


With  air  containing : 

Oxyo-fm  .... 

. . per  cent . . 

21 

15 

8 

2 

Nitrogen 

..per  cent.. 

79 

85 

92 

98 

100 

The  quantity  of  carbonic  acid  in  1000  e 

c.  was  -cc. . 

12. 509 

10.  883 

10.  078  . 

3.619 

3.  336 

In  general  the  amount  of  carbonic  acid  increased  with  the  quantity 
of  oxygen  supplied,  but  did  not  cease  entirely  even  when  the  soil  was 
completely  saturated  with  an  indifferent  gas,  as  nitrogen.  In  this  case 
evidently  the  carbonic  acid  can  only  be  formed  at  the  expense  of  the 
oxygen  of  easily  reducible  substances.  Among  these  latter  may  be 
mentioned  nitric  acid,  and  iron  and  manganese  in  the  higher  stages  of 
oxidation,  which  with  diminished  access  of  air  are  reduced  and  pass- 
into  the  lower  stages  of  oxidation. 

The  water  content  of  the  soil  is  of  especial  significance  for  the  ac- 
tivity of  the  organisms  in  question.  A medium  degree  of  moisture 
seems  to  be  best  adapted  to  the  development  of  the  nitrifying  ferment, 
inasmuch  as  a higher  or  lower  water  content  hinders  the  oxidation  of 
the  nitrogenous  organic  matter.  A soil  in  which  nitrification  is  going 
on  rapidly  may  be  rendered  enfirely  sterile  by  drying.  In  general  the 
decomposition  of  organic  matter  increases  with  the  water  content  of 
the  soil  up  to  a certain  limit,  as  may  be  seen  from  the  increase  in  the 
amount  of  carbonic  acid  formed,  when  under  otherwise  like  conditions 

* Compt.  rend.,  76,  p.  22. 
t Ibid.,  59,  p.  232. 
t Zeitsch.  Biol.,  14  (1878),  p.  462. 

§ Journ.  Landw.,  34  (1886),  p.  233. 
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the  water  content  of  the  soil  is  increased.  For  example  experiments 
by  the  writer*  gave  the  following  results : 


Proportion  of  water  in  soil per  cent. . 

2. 91 

12.  91 

22. 91 

32.  00 

Carbonic  acid  in  1000  cc.  of  soil  air.  . cc. . 

1. 61 

2. 40 

4.49 

9.  02 

Although  it  must  be  inferred  from  these  and  other  experiments  that 
the  decomposition  of  organic  substances  increases  as  water  is  added, 
still  it  must  not  be  forgotten  that  addition  of  water  beyond  a certain 
amount  retards  the  process  by  diminishing  the  ease  of  access  of  the 
oxygen  of  the  atmosphere.  In  this  case  the  carbonic  acid  can  be  formed 
only  at  the  expense  of  the  oxygen  of  easily  reducible*  matter,  and  the 
oxidation  process  assumes  a different  character. 

In  consideration  of  the  fact  that  the  decomposition  of  organic  sub- 
stances is  connected  with  the  vital  processes  of  organisms,  it  is  not  sur- 
prising that  the  temperature  is  of  great  importance.  In  experiments 
by  Schlosing  the  oxidation  of  nitrogen  was  extremely  slow  at  5°  0., 
quite  marked  at  12°  0.,  reached  its  maximum  at  37°  0.,  and  ceased  en- 
tirely at  55°  0.  The  combination  of  oxygen  with  carbon  is  subjected 
to  the  same  law,  as  indicated  by  the  following  experiment  of  the  writer, 
with  a moist  compost  soil.  The  quantities  of  carbonic  acid  are  those 
in  the  confined  volume  of  air  in  which  the  soil  was  placed: 


Temperatures 

degrees  C.. 

10 

20 

30 

40 

50 

Carbonic  acid  in  1,000  cc.  of  air  ... 

cc.. 

2.  80 

15.46 

36.  24 

42.  61 

76.  32 

The  formation  of  carbonic  acid  increases  considerably  with  increase 
of  temperature,  reaches  its  maximum  at  50  or  60°  0.,  and  never  com- 
pletely ceases  even  at  temperatures  below  0°  0.,  as  other  experiments 
have  shown. 

(To  be  continued.) 


Wollny:  Forsch.  Geb.  agr.  Pliysik,  4 (1881),  p.  14. 
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A.  C.  True,  Editor. 

Secondary  effects  of  pollination,  W.  M.  Munson  ( Maine  Sta. 
Report  for  1892,  pp.  29-58,  pi.  1 , figs.  16). — Preliminary  notes  on  the  sec- 
ondary effects  of  pollination  considered  under  the  following  heads:  (1) 
Immediate  influence  of  pollen  on  the  mother  plant;  (2)  development  of 
the  ovary  without  fecundation  of  the  ovules;  (3)  amount  of  pollen  re- 
quired for  fertilization  and  the  effects  of  pollination  on  the  form  and 
size  of  the  fruit;  (4)  general  influence  of  foreign  pollen  and  miscellane- 
ous observations.  The  author  considers  the  change  produced  by  con- 
tact of  embryo  sac  and  pollen  tube,  resulting  in  the  vivifying  of  cer- 
tain cells,  as  the  primary  object  of  fertilization  and  all  others  as  sec- 
ondary effects.  The  immediate  influence  of  cross-fertilization  upon 
the  mother  plant  is  somewhat  restricted.  The  most  important  plants 
showing  such  effects  are  the  pea,  kidney  bean,  and  Indian  corn.  Of 
corn  the  u sweet”  varieties  show  the  effect  of  foreign  pollen  most  fre- 
quently. Experiments  with  cucurbitaceous  plants,  reported  in  Bul- 
letin No.  25  of  the  New  York  Cornell  Station  (E.  S.  It.,  vol.  n,  p.  509), 
and  with  solanaceous  plants  seem  to  show  no  immediate  effect  of  cross- 
pollination. Bosaceous  plants  are  in  dispute,  many  reported  crosses 
lacking  verification. 

The  ovary  of  certaip  plants  may  be  developed  without  fecund  ation 
of  the  ovules,  but  no  seed  will  be  matured.  This  is  especially  true  of 
egg-plant  and  cucurbits.  This  habit  seems  to  be  associated  with  a 
rapid  and  vigorous  growth. 

There  is  no  relation  between  the  amount  of  pollen  borne  by  a plant 
and  the  amount  required  for  the  fecundation  of  its  ovules  or  the  number 
of  seed  produced,  but  the  amount  of  pollen  applied  to  the  stigma  and 
the  development  of  ovary  and  ovules  are  in  some  cases  very  intimately 
associated.  Experiments  with  tomatoes,  reported  in  Bulletin  No.  28 
of  the  New  York  Cornell  Station  (E.  S.  B.,  vol.  hi,  p.  91),  show  that 
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an  insufficient  amount  of  pollen  will  result  in  misshapen,  smaller  fruit, 
with  fewer  seeds  than  where  an  excess  is  applied  to  the  stigma.  The 
same  facts,  at  least  in  part,  pertain  to  some  varieties  of  strawberries. 

For  most  plants  better  results  follow  an  excessive  supply  of  pollen. 
The  English  Forcing  cucumber  when  pollinated  nearly  always  produces 
misshapen  fruit.  This  the  author  says  can  be  traced  directly  to  the 
influence  of  the  pollen,  while  Prof.  Bailey,  in  Bulletin  No.  31  of  the  New 
York  Cornell  Station  (E.  S.  B.,  vol.  hi,  p.  240),  thinks  it  is  due  to  indi- 
vidual plant  variation  rather  than  to  any  particular  treatment. 

The  author  thinks  there  is  evidence  pointing  to  the  possibility  of 
distinct  effects  from  two  male  parents  when  their  pollen  is  applied  to 
the  same  stigma  at  different  times.  This  point  is  now  receiving  special 
attention. 


METEOROLOGY 

Meteorological  observations,  C.  D.  Warner  (Massachusetts  Hatch 
Sta.  Meteorological  Buis.  Nos.  47  and  48 , Nov.  and  Dec.,  1892 , pp.  4 each). — 
Daily  and  monthly  summaries  of  observations  for  November  and  De- 
cember at  the  meteorological  observatory  of  the  station.  The  Decem- 
ber number  also  gives  a summary  of  observations  for  1892,  which,  in 
brief,  is  as  follows:  Pressure  (inches). — Actual  maximum,  30.42,  Febru- 
ary 27,  9 p.  m. ; actual  minimum,  28.77,  February  12,  4 a.  in.;  mean  re- 
duced to  sea  level,  26.983;  annual  range,  1.65.  Air  temperature  (de- 
grees F.). — Maximum,  93.5,  July  27;  minimum,  0,  January  17;  mean, 
48.5;  annual  range,  93.5;  maximum  mean  daily,  82.5,  July  26;  minimum 
mean  daily,  9,  December  24;  mean  maximum,  55.7 ; mean  minimum,  41.1; 
mean  daily  range,  14.6;  maximum  daily  range,  34.5,  February  18;  mini- 
mum daily  range,  1.6,  December  14.  Humidity. — Mean  dew-point,  39.2 ; 
mean  force  of  vapor,  4532 ; mean  relative  humidity,  67.7.  Precipitation. — 
Total  rainfall  or  melted  snow,  28.61  inches;  number  of  days  on  which 
.01  inch  of  rain  or  melted  snow  fell,  108;  total  snowfall  in  inches,  42J. 
Weather. — Mean  cloudiness  observed,  49  per  cent;  total  cloudiness  re- 
corded by  the  sun  thermometer,  2,220  hours,  or  50  per  cent;  number  of 
clear  days,  123 ; number  of  fair  days,  109 ; number  of  cloudy  days,  134. 
Wind  (prevailing  direction). — NW.,  14  per  cent;  N.,  13  per  cent;  SW.,  13 
per  cent;  S.,  10  per  cent;  total  movement,  54,720  miles;  maximum  daily 
movement,  436  miles,  March  2 ; minimum  daily  movement,  16  miles,  Jan- 
uary 18;  mean  daily  movement,  149.5  miles;  mean  hourly  velocity,  6.2 
miles;  maximum  pressure  per  square  foot,  20J  pounds — 64  miles  per 
hour,  March  11, 3 :30  p.  m.  Bright  sunshine. — Number  of  hours  recorded, 
2,261.  Mean  ozone , 36  per  cent.  Dates  of  frost. — Last,  May  10;  first, 
September  30.  Dates  of  snow . — Last,  April  10;  first,  November  5. 
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FERTILIZERS. 

W.  H.  Beal,  Editor. 

Inspection  of  fertilizers  in  Maine  {Maine  Sta.  Report  for  1891,  pp. 
1-20 J. — Tabulated  analyses  of  64  samples  of  commercial  fertilizers  in- 
spected during  the  year  1891,  with  schedule  of  trade  values  of  fertiliz- 
ing materials,  and  a brief  report  on  tests  of  the  solubility  of  the  nitrog- 
enous matter  in  fertilizers  in  acid  pepsin  solution.  The  details  of  the 
method  of  pepsin  digestion  are  given  in  the  Annual  Report  of  the  Station 
for  1889,  p.  30  (E.  S.  R.,  vol.  n,  p.  644). 

In  the  24  samples  examined  by  this  method  the  solubility  of  the  or- 
ganic material  varied  from  35  to  78  per  cent. 

In  fhe  case  of  several  brands  tbe  figures  are  such  as  to  cause  grave  doubts  as  to 
whether  the  manufacturers  are  not  using  what  are  regarded  as  low-grade  ammoni- 
ates — that  is,  ammoniates  coming  from  such  materials  as  hoof,  horn,  leather,  etc. — 
which  we  have  reason  to  suppose  will  decompose  slowly  in  the  soil  and  are  therefore 
poorly  adapted  for  use  with  quickly  growing  plants.  It  is  at  least  safe  to  affirm 
that  with  a large  number  of  these  fertilizers  the  solubility  of  the  organic  matter 
comes  far  short  of  that  which  dried  blood,  cotton-seed  meal,  dried  flesh,  and  similar 
materials  are  known  to  have. 

Inspection  of  fertilizers  in  Maine  {Maine  Sta.  Report  for  1892 , 
pp.  1-25). — Tabulated  analyses  of  74  brands,  representing  190  sam- 
ples of  commercial  fertilizers  inspected  during  1892,  besides  anal- 
yses of  3 samples  of  muck  and  1 each  of  feldspar,  fish  pomace,  sea- 
weed, cedar  ashes,  and  ashes  from  burned  muck.  A schedule  of  trade 
values  of  fertilizing  materials  during  1892  is  given,  with  remarks  .on 
valuation  and  methods  of  buying  fertilizers. 

In  the  case  of  64  brands  of  fertilizers  analyzed,  the  average  selling  price  as  given 
to  the  station  agent  was  $34,08.  The  average  station  valuation  of  the  same  brands 
was  $24.07,  or  $10  less  than  the  selling  price.  * * * In  the  case  of  17  brands 
sold  by  two  leading  manufacturers,  the  average  selling  price  is  $36.38  and  the  aver- 
age station  valuation  $27.05,  a difference  of  $9. 33,  or  34.5  per  cent  of  the  cost  in  the 
market. 

It  appears,  then,  that  even  with  the  manufacturers  most  largely  patronized,  there 
is  a margin  of  over  $9  between  what  farmers  are  actually  paying  for  a ton  of  super- 
phosphates and  the  cost  of  the  same  amount  of  plant  food  in  unmixed  goods  when 
bought  in  the  large  markets.  * * * 

The  disadvantages  of  the  present  method  by  which  our  farmers  are  largely  obtain- 
ing their  fertilizers  may  be  summarized  as  follows : 

(1)  It  is  a costly  system  of  selling  due  to  the  large  expense  for  agents  and  the 
great  loss  on  credits. 

(2)  It  is  a system  which  unfortunately  seems  to  be  accompanied  by  so  many  un- 
fair arguments  and  so  much  of  distortion  of  facts  that  the  farmer  is  to  some  extent 
hindered  rather  than  aided  in  gaining  clear  ideas  of  true  facts. 

(3)  And  so  this  is  a system  which  leads  the  farmer  to  consider  chiefly  the  rival 
claims  of  competing  manufacturers  rather  than  to  study  his  own  needs  and  then  to 
buy  such  plant  food  as  is  adapted  to  his  wants. 
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If  farmers  are  to  purchase  commercial  rdant  food,  great  advantages  would  result 
in  a change  to  the  following  system : 

(1)  The  buying  of  plant  food  as  such  under  proper  names,  thus  avoiding  the 
confusion  and  uncertainty  attending  the  purchase  of  an  ever-increasing  number  of 
brands  whose  names  mean  little  or  nothing. 

(2)  The  purchase  of  fertilizers  in  large  quantities  for  cash. 


HORTICULTURE. 

A.  C.  True,  Editor. 

Tomato  notes  for  1892,  L.  H.  Bailey  ancl  L.  0.  Corbett  (New 
York  Cornell  Sta.  Bui.  No.  45 , Oct .,  1892 , pjp.  189-219 , figs.  4). 

Synopsis. — A report  on  experiments  in  continuation  of  those  recorded  in  Bulletin  No. 
32  of  the  station  (E.  S.  R.,  vol.  in,  p.  405).  The  nature  of  the  experiments  and 
their  main  results  may  be  briefly  indicated  as  follows : (1)  Nitrate  of  soda  ap- 
plied once  early  in  the  season  gave  better  results  than  divided  applications  con- 
tinued until  late  in  the  season;  (2)  nitrate  of  soda  alone  gave  the  largest  yield 
before  frost  and  the  largest  total  crop  on  fairly  good  soil ; (3)  the  relation  of 
variety  to  fertilizing  is  not  clearly  indicated  by  the  experiments  thus  far  made; 
(4)  early  setting  (May  9)  was  better  than  late  setting;  (5)  seeds  for  the  main 
crop  should  be  sown  in  March  under  glass;  (6)  transplanting  should  be  done  at 
least  twice ; (7)  pot-grown  plants  did  better  than  flat-grown  plants ; (8)  the  re- 
sults of  comparisons  of  seedlings  and  cuttings  were  conflicting ; (9)  there  was  no 
gain  from  using  seeds  from  early  fruits;  (10)  seeds  from  a mature  fruit  gave 
earlier  and  better  yields  than  those  from  an  immature  fruit ; (11)  “leggy  ” plants 
when  layered  at  planting  gave  relatively  large  yields ; (12)  shearing  off  the  tops 
of  plants  did  not  materially  affect  the  yield;  (13)  hilling  did  not  give  favorable 
results ; (14)  the  results  from  trimming  during  three  years  were  indecisive ; (15) 
single  stem  training  increased  yield  and  earliness;  (16)  fruit  rot  apparently  was 
not  influenced  by  method  of  culture  or  variety;  (17)  Southern  blight  has  ap- 
peared in  New  York;  (18)  of  the  new  varieties  tested  in  1892,  none  proved  better 
than  some  older  varieties. 

Quick  mid  slow  fertilizers  (pp.  189-194). — The  experiments  in  1892 
confirmed  those  of  1891  “in  showing  that  tomatoes  need  a fertilizer 
which  is  quickly  available  early  in  the  season.  Fertilizers  applied  late 
or  which  give  up  their  substance  late  in  the  season  give  poor  re- 
sults because  they  delay  fruitfulness  and  the  plant  is  overtaken  by 
frost  before  it  yields  a satisfactory  crop.  This  fact  is  no  doubt  the 
origin  of  the  widespread  opinion  that  the  tomato  crop  is  injured  by 
heavy  manuring.”  Notes  and  tabulated  data  are  given  for  an  experi- 
ment in  which  nitrate  of  soda  was  applied  once  early  in  the  season  and 
four  times  during  the  season.  In  the  following  table  are  given  the 
yield  until  frost  (October  1),  and  the  total  yield,  including  all  the 
fruits  on  the  plants  after  they  were  killed  by  frost.  Each  plat  con- 
tained 15  plants. 
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Applications  of  nitrate  of  soda. 

Average  number 
of  fruits  per 
plant. 

Average  weight 
of  crop  per 
plant. 

Average  weight 
of  individual 
fruits. 

To  frost. 

Total. 

To  frost. 

Total. 

To  frost. 

Total. 

(1)  Once.  June  20,  3 pounds 

24.2 

53.3 

Lbs. 

10.0 

Lbs. 

17.8 

Oz. 

6.6 

Oz. 

5.  3 

(2)  Four  times,  June  20  and  28,  July  11 
and  27,  12  ounces  eacli 

20.0 

51.6 

8.7 

16.6 

6.9 

5.1 

(3)  Four  times,  June  20,  July  21,  August 
8 and  26,  12  ounces  each 

15.2 

44.2 

6.6 

14.4 

6.9 

5.2 

(4)  XTo  fertilizer : 

15.8 

31.1 

5.8 

9.8 

5.9 

5.3 

The  first  fruits  were  about  equally  early  on  all  the  fertilized  plats, 
but  after  the  first  two  pickings  the  plat  receiving  the  single  applica- 
tion gave  the  largest  returns,  and  this  advantage  was  maintained 
throughout  the  picking  season.  Large  pickings  were  also  obtained 
relatively  early  on  the  plat  which  received  the  four  applications  ending 
with  July  27.  In  all  cases  the  nitrate  of  soda  increased  the  yield  as 
compared  with  no  fertilizer.  The  soil  used  in  these  experiments  was 
fairly  good,  so  that  previous  results,  which  indicate  the  necessity  for 
potash  and  phosphoric  acid  as  well  as  nitrogen  in  a fertilizer  for  toma- 
toes, especially  on  poor  soil,  are  not  contradicted. 

General  fertilizer  tests  (pp.  195,  196). — Mtrate  of  soda,  bone-black, 
and  muriate  of  potash  were  applied,  singly  and  in  combination,  on  7 
plats  containing  six  plants  each,  on  u fairly  good  gravelly  soil.”  Mtrate 
of  soda  alone  gave  the  largest  yield  before  frost  and  the  largest  total 
crop,  and  a complete  fertilizer  gave  next  to  the  largest  total  crop.  In 
all  other  cases  the  yield  fell  below  that  on  the  plat  where  no  fertilizer 
was  used. 

Relation  of  variety  to  fertilizing  (pp.  196,  197). — u In  1891  [on  poor 
soil]  our  test  seemed  to  indicate  that  the  highly  improved  varieties  give 
the  greatest  response  to  fertilizing  in  the  number  of  fruits  produced, 
although  the  little- improved  sorts  gave  greater  proportionate  increase 
in  total  weight  of  crop.  In  1892  [on  good  soil]  these  results  were  not 
verified,  save  that  the  little-improved  sorts  gave  least  increase  in  num- 
ber of  fruits.” 

Early  and  late  setting  (pp.  197-199). — Three  lots  of  Ignotum  tomatoes, 
each  containing  12  vigorous  and  stocky  plants,  were  set  in  the  field  May 
7 and  9 and  June  1.  The  first  lot,  though  injured  by  frost,  nearly 
equaled  that  set  June  1.  The  best  results  were  from  planting  May  9. 
These  results  confirm  those  of  two  previous  years. 

Early  and  late  seed-sowing  (pp.  199-202). — Seeds  of  Ignotum  tomatoes 
were  sown  under  glass  from  January  19  to  March  14. 

The  earliest  sowings  gave  the  earliest  fruits,  but  the  largest  yield  came  from  the 
latest  sowing,  March  14,  the  difference  in  favor  of  this  late  sowing  being  very  marked. 
In  1889  our  tests  showed  that  seeds  sown  in  April  and  May  gave  poorer  results  than 
those  started  in  March.  It  seems  to  be  true,  therefore,  that  the  best  time  to  sow 
tomato  seeds  in  this  latitude  for  the  main  crop,  if  one  has  a forcing-house  or  a good 
hotbed,  is  about  the  middle  of  March. 
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Few  and  several  transplantings  (p.  202). — “ Earlier  fruits  were  obtained 
from  plants  which  had  been  three  times  transplanted  in  the  house  than 
from  those  transplanted  only  once.  In  1891  greater  yields  were  ob- 
tained from  two  transplantings  than  from  either  one  or  three.  Much, 
no  doubt,  depends  upon  the  vigor  and  age  of  the  plants,  but  it  is  cer- 
tainly safe  to  say  that  in  all  ordinary  cases  plants  which  are  started  in 
March  should  be  transplanted  at  least  twice.” 

Flat-grown  vs.  pot-grown  plants  (pp.  202,  203).— Plants  grown  in 
pots,  one  lot  transplanted  twice  and  one  lot  thrice,  gave  earlier  and 
heavier  yields  than  p lants  similarly  transplanted  into  ‘ flats  ’ or  shallow 
gardener’s  boxes.” 

Seedlings  vs.  cuttings  (pp.  203-205). — “Late  in  winter  strong  cuttings 
were  taken  from  the  auxiliary  shoots  of  a seedling  plant  of  the  peach 
type  and  were  set  out  regularly  in  our  tomato  house.” 

March  29  and  May  3,  cuttings  from  the  original  plant  were  planted, 
together  with  seeds  from  fruits  on  the  same  plant.  May  3,  cuttings 
from  the  first  cuttings  mentioned  above  were  also  planted. 

“ In  1892  cuttings  gave  earlier  and  heavier  yields  than  seedling  plants. 
In  1890  the  cuttings  gave  the  poorer  yields,  while  in  1891  the  results 
were  mixed.  These  variations  in  results  no  doubt  depend  upon  some 
condition  of  the  plants  or  some  factor  in  our  handling  which  we  have 
not  yet  discovered.  Guttings  of  cuttings  gave  better  yields  than  one- 
generation  cuttings,  both  last  year  and  this.” 

The  cuttings  of  cuttings  did  not  reproduce  the  parent  type. 

Products  of  early  and  late  fruits  (pp.  205,  206). — Seeds  from  a house 
plant  of  a Ourrant-lthaca  hybrid,  from  fruits  ripened  December  3, 1891, 
and  March  18,  1892,  were  sown  at  the  same  time.  The  largest  yields 
were  from  the  seeds  of  the  late  fruit.  The  first  ripe  fruits  were  picked  on 
the  same  day  from  plants  from  both  the  early  and  late  fruits.  “ Similar 
results  have  been  obtained  before  by  ourselves  and  others,  and  it  is 
probably  safe  to  say  that  no  gain  is  secured  by  selecting  seeds  from 
early  or  first  ripe  fruits  without  giving  any  attention  to  the  character 
or  habit  of  the  plant  as  a whole.” 

Products  of  mature  and  immature  fruits  (p.  207). — “ Plants  grown 
from  seeds  from  a fully  ripe  fruit  [of  a house  plant  of  the  Brick  tomato] 
gave  earlier  and  better  yields  than  other  plants  raised  from  a fully 
grown  but  unripe  fruit  from  the  same  plant.” 

“ Leggy” plants  (pp.  207,  208). — “ ‘Leggy’  or  ‘drawn’  plants  were  set 
at  the  ordinary  depth  and  half  the  stem  was  laid  and  covered  in  a shal- 
low trench.  These  gave  much  larger  yields  than  normal  or  stocky 
plants  started  and  planted  at  the  same  time.  Last  year  opposite  re- 
sults were  obtained;  but  at  that  time  the  plants  were  so  badly  drawn 
that  they  were  unable  to  stand  alone.  This  year  the  leggy  plants  were 
about  20  inches  high,  but  Avhile  slender  they  were  still  stiff  and  vigor- 
ous when  put  in  the  field.  It  is  safe  to  conclude  that  if  one  has  leggy 
plants  he  should  layer  them  when  planting.” 
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Shearing  young  plants  (pp.  208,  209). — Plants  which  had  their  tops 
sheared  off  in  place  of  the  last  transplanting,  May  17,  matured  fruits 
later  than  normal  plants  transplanted  at  the  same  time,  but  gave  some- 
what larger  yields  before  frost. 

Hilling  (p.  209). — “Two  plats  of  28  good  Ignotum  plants  each  were 
set  aside  for  a test  of  the  value  of  hilling  tomatoes,  half  of  each  plat 
being  hilled  July  2,  the  remaining  halves  receiving  common  level  culti- 
vation. The  soil  was  drawn  up  around  the  base  of  the  plant  to  a height 
of  6 inches,  as  potatoes  are  hilled.  * # * 

The  results  are  conflicting,  although  on  the  whole  the  normal  or  check 
plants  gave  rather  the  better  results.  In  earliness  there  was  no  appre- 
ciable difference.  This  hilling  experiment  was  first  made  last  year,  it 
having  been  urged  upon  us  by  a gardener  who  thinks  that  hilling  gives 
greatly  increased  yields,  but  in  both  years  we  have  found  no  advantage 
in  it.” 

Trimming  (pp.  209,  210). — On  3 plats  of  12  plants  each  of  Ignotum 
tomatoes,  the  plants  were  trimmed  by  “ heading-in  the  main  shoots  to 
the  first  fruit  which  had  attained  the  size  of  a marble.”  The  trimming 
was  done  at  different  dates.  The  early  trimmed  plants  gave  consider- 
ably smaller  yields  than  the  late-trimmed  or  untrimmed  plants.  On 
the  whole  the  results  in  1892  were  not  favorable  to  trimming.  The 
results  for  three  years  are  indecisive. 

Single  stem  training  (pp.  210,  211). — “A  number  of  Ignotum  plants 
were  set  1 foot  apart  in  rows,  and  each  plant  was  tied  up  to  a perpen- 
dicular cord,  but  one  stem  or  stalk  being  allowed  to  grow  in  each  case.” 
These  plants  gave  decidedly  larger  yields  per  square  foot  of  land  than 
untrained  plants  and  the  crop  was  earlier..  These  results  agree  with 
those  of  the  previous  year. 

Fruit  rot  (pp.  211-213). — Tabulated  data  of  the  percentages  of  rot 
observed  in  1892  on  tomatoes  grown  under  various  conditions  as  regards 
manuring  and  culture,  and  on  different  varieties  do  not  show  that  the 
rot  was  influenced  by  methods  of  culture  or  varieties.  The  rot  was  not 
very  prevalent  during  the  season. 

Southern  or  field  Might  (pp.  213-215). — A brief  illustrated  account  of 
a disease  which  affected  the  leaves  of  tomato  plants  at  the  station  and 
elsewhere  in  the  State.  It  is  probably  identical  with  the  blight  de- 
scribed in  Bulletin  No.  19  of  the  Mississippi  Station  (E.  S.  R.,  vol.  hi, 
p.  702).  “It  is  characterized  by  a yellowing,  curling,  and  drying  of 
the  lea  res,  which  finally  become  black  and  dead.  No  remedy  is  known? 
but  rotation  of  crops  will  probably  check  it.” 

Varieties  (pp.  215-217). — Notes  and  tabulated  data  are  given  for  6 
varieties  tested  in  1892.  Nichol  No.  5,  Royal  Red,  and  Belmont  gave 
promising  results,  but  were  no  better  than  some  older  varieties.  Igno- 
tum is  still  considered  the  best  for  the  main  crop.  The  following  Ger- 
man varieties  were  tried : 

Paragon,  King  Humbert,  Yellow  Plum,  Earliest  Dwarf,  Monstrous  Giant,  and  French 
Upright.  Of  these,  only  the  Paragon  would  be  considered  of  any  value  in  America 
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for  market  cultivation.  The  Earliest  Dwarf  and  Monstrous  Giant,  which  are  second 
best,  represent  the  old  angular  sorts  which  we  have  long  since  outgrown. 

[A  German  striped  variety  is  described  and  illustrated..]  It  belongs  to  the  old 
angular  type  of  tomatoes.  The  ground  color  is  a deep  clear  red,  and  this  is 
overlaid  with  splashes  and  bands  of  bright  orange.  Sometimes  the  orange  is  the 
prevailing  color  and  the  red  takes  the  position  of  stripes.  The  fruit  is  very  strik- 
ing and  its  quality  is  also  good.  In  general  productiveness  and  merit  it  will 
probably  rank  fully  as  good  as  General  Grant,  which  was  popular  a few  years 
ago.  We  first  grew  this  German  striped  tomato  in  1887,  Striped  or  variously  marked 
tomatoes  occasionally  appear  in  plantations,  but  this  is  the  only  one  which  we  have 
ever  known  to  be  permanent,  or  to  “ come  true  to  seed”  for  any  length  of  time.  A 
striped  tomato  appeared  in  an  Ithaca  garden  three  or  four  years  ago,  but  it  ran  out 
in  one  or  two  generations. 

The  Currant-Ithaca  hybrid  which  was  described  and  figured  last  year  was  grown 
again  this  year  from  seeds  and  cuttings  from  one  of  the  original  plants.  Among 
36  plants  there  were  no  reversions  to  either  parent,  although  about  one-third  of  them 
gave  larger  fruits  than  the  others.  All  the  plants  were  very  productive  and  vigorous, 
and  the  fruit  is  very  handsome. 

Grapes,  S.  M.  Tracy  and  F.  S.  Earle  (Mississippi  Sta.  Bui.  No.  22 , 
Sept.y  1892 , pp.  16). — An  account  is  given  of  the  station  vineyard,  and 
of  the  methods  of  culture,  trellising,  and  pruning  employed  there,  to- 
gether with  descriptive  notes  on  27  varieties  of  grapes  which  are  being 
tested.  There  are  also  a brief  account  of  tests  of  varieties  at  the  substa- 
tion at  Ocean  Springs,  and  notes  on  the  bitter  or  ripe  rot  of  grapes 
(Melanconium  fuliginium).  The  station  vineyard  is  on  well-drained  yel- 
low loam  underlaid  with  heavy  red  clay.  Before  planting  a large  quan- 
tity of  bones  were  put  into  the  holes  prepared  to  receive  the  vines. 
The  first  vines  were  planted  in  March,  1888,  and  annual  additions  have 
,been  made  to  the  vineyard.  Both  vertical  and  horizontal  trellises  have 
been  used  at  the  station  and  substation.  The  horizontal  trellises  have 
proved  most  satisfactory. 

u Our  reasons  for  preferring  the  horizontal  trellis  are  that  it  makes 
pruning  much  more  simple  and  easy;  that  it  keeps  the  lower  part  of 
the  vine  free  from  sprouts  and  branches,  which  would  interfere  with 
cultivation;  that  it  affords  much  greater  protection  to  the  growing  and 
ripening  fruit;  that  it  holds  the  fruit  where  it  can  be  easily  reached  in 
spraying,  and  that  it  gives  partial  immunity  from  the  attacks  of  fun- 
gous diseases.” 

Bordeaux  mixture  and  eau  celeste  have  been  thoroughly  applied  dur- 
ing four  years,  but  have  not  prevented  the  development  of  anthracnose 
and  ripe  rot.  The  latter  “ continues  to  develop  on  the  fruit  after  it  is 
picked,  and  is  aggravated  by  the  wet  weather  which  occurs  in  July, 
when  the  grapes  are  picked.”  Covering  the  clusters  with  paper  bags 
has  effectively  preserved  the  fruit  from  fungous  attacks.  The  tests  of 
varieties  have  proceeded  far  enough  to  show  that  grapes  may  be  suc- 
cessfully grown  in  the  State,  even  on  rather  low  ground.  The  European 
Varieties  start  too  early  and  are  subject  to  mildew. 

Varieties  well  adapted  for  general  cultivation  in  the  coast  region 
18431— No.  7 3 
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are  Ives,  Champion,  Delaware,  Niagara,  and  Concord  ; for  cultivation 
further  North  we  recommend  Moore  Early,  Delaware,  Brilliant,  Niagara, 
Eaton,  Triumph,  Bommel,  and  Herbemont.” 

Mulberries,  L.  H.  Bailey  (New  York  Cornell  Sta.  Bui.  No.  46 , Nov., 
1892 , pp.  223-243 , figs.  9).  “The  mulberry  is  grown  for  fruit,  orna- 
ment, hedges,  and  small  timber,  as  well  as  for  silk.  It  merits  more 
general  attention,  especially  as  a fruit-bearing  tree.  The  fruit  of  some 
varieties  is  excellent  for  dessert,  and  it  may  be  used  for  making  jellies 
and  preserves.  It  is  also  good  food  for  poultry  and  for  swine.”  The 
history  of  mulberry  cultivation  in  this  country  is  briefly  given.  The 
obscurity  of  the  botanical  relations  of  the  different  varieties  of  mul- 
berries is  pointed  out  and  the  following  classification  of  American  va- 
rieties is  proposed : 

(1)  White  mulberry  (Morns  alba , Linn.) — varieties,  New  American, 
Trowbridge,  Thorburn  ; (a)  Russian  mulberry  (Morns  alba , var.  tatar- 
ica , Loudon) — varieties,  Victoria,  Ramsey  White,  Teas  Weeping;  (b) 
Nervosa  mulberry  (Morns  alba , var.  venosa , Delile).  (2)  Multicaulis 
(Morns  lactifolia , Poiret) — varieties,  Downing,  Spaulding,  Rives.  (3) 
Japanese  mulberry  (Morns  japonica,  Audibert).  (4)  Black  mulberry 
(Morns  nigra , Linn.) — varieties,  Black  Persian,  Black  Spanish.  (5)  Red 
or  native  mulberry  (Morns  rubra , Linn.) — varieties,  Johnson,  Hicks, 
Stubbs;  (a)  Lampasas  mulberry  (Morns  rubra , var.  tomentosa,  Bureau). 
Unclassified  varieties,  Bigert,  Paine,  Black  American.  The  groups  and 
varieties  are  defined  and  described. 

(1)  The  ivhite  mulberry  group  ( Moms  alba,  Linn.). — Leaves  light  green,  rather  small, 
smooth  or  very  nearly  so  above  and  often  shining,  the  veins  prominent  beneath 
and  whitish,  variously  lohed  or  divided,  the  basal  lobes  unequal,  the  teeth  large  and 
for  the  most  part  rounded  or  nearly  obtuse,  the  branches  gray  or  grayish  yellow. 
The  white  mulberry  is  supposed  to  be  a native  of  China.  It  has  been  cultivated 
from  the  earliest  times,  chiefly  for  feeding  the  silkworm.  It  is  a frequent  tree 
along  roadsides  and  in  the  old  yards  in  the  Eastern  States,  where  the  trunk  some- 
times attains  a diameter  of  2 feet.  This  half  wild  form  usually  has  rather  small, 
rouuded,  shining  leaves,  with  very  large,  rounded  teeth,  and  bears  little  whitish  or 
violet  fruits,  which  are  very  sweet.  Sometimes  the  fruits  are  an  inch  long, 
hut  they  are  oftener  only  half  that  length,  and  I sometimes  find  trees  upon 
which  the  fruits  are  barely  a quarter  of  an  inch  in  length.  Now  and  then  a tree 
bears  fruits  nearly  or  quite  black.  Birds,  poultry,  and  hogs  are  fond  of  these  mul- 
berries. The  trees  are  usually  very  thick  topped  and  bushy  growers,  but  occa- 
sionally one  is  seen  which  when  young  has  branches  as  straight  and  trim  as  a 
Northern  Spy  apple.  These  half  wild  trees  are  seedlings,  and  this  accounts  for 
their  variability.  If  the  best  ones  were  selected  and  grafted  onto  others  we  might 
find  trees  worthy  of  orchard  culture.  * * * 

(a)  The  Russian  mulberry  sub-group  ( Morus  alba,  var.  tatarica,  Loudon,  Morns 
tatarica  of  Linnaeus). — This  is  a hardy  type  of  Morus  alba,  which  was  intro- 
duced into  our  Western  States  during  1875-76-77  by  the  Russian  Mennonites.  It 
scarcely  differs  from  the  type  of  Morus  alba  in  botanical  characters,  and  perhaps 
should  not  be  kept  distinct,  even  as  a botanical  variety.  As  commonly  seen,  it  is 
a low  growing,  very  bushy  topped,  small  tree,  with  small  and  much  lobed  leaves. 
The  fruit  is  usually  very  small  and  insipid,  and  varies,  from  creamy  white  to  violet* 
deep  red  and  almost  blacky  *■  * * 
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The  Russian  mulberry  is  commonly  propagated  from  seeds  and  it  is  therefore  very 
variable.  * * * Save  an  occasionable  sport,  it  has  no  merit  for  fruit,  unless  it 

serves  to  attract  birds  from  cherries  and  other  fruits ; but  even  this  is  a problem- 
atical advantage.  In  the  East  at  least  it  has  no  merits  for  timber,  as  it  is  too  small 
and  grows  too  slowly.  In  the  prairie  soils  of  the  West  it  often  grows  into  respect- 
able post  timber  in  a short  time.  * * * 

But  the  chief  merit  of  the  Russian  mulberry  appears  to  be  its  value  as  a hedge 
plant  in  cold  regions. 

(b)  The  Nervosa  sub-group  ( Morns  alba,  var.  venosa,  Delile,  nei'vosa  of  Bon  Jardinier 
and  horticulturists). — The  Nervosa  mulberry  is  a strange  monstrosity  of  the  white 
mulberry.  Its  leaves  are  contracted  and  jagged,  and  are  very  strongly  marked  with 
many  white  veins.  It  bears  a fruit  a half  an  inch  long.  Among  the  horticultural 
curiosities  this  tree  should  find  a place,  and  it  is  to  be  regretted  that  it  is  not 
grown  by  our  nurserymen.  Its  ornamental  value  is  considerable,  especially  when 
striking  effects  are  desired. 

(2)  The  Multicaulis  group  ( Morns  latifolia,  Poiret,  M.  multicaulis  of  Perrottet,  M. 
alba,  var.  multicaulis  of  Loudon). — A strong-growing  small  tree  or  giant  shrub,  with 
dull,  roughish  and  very  large  long-pointed  leaves,  which  are  seldom  or  never  prom- 
inently lobed,  and  which  are  often  convex  above,  bearing  black  sweet  fruit. 

(3)  The  Japanese  group  {Morus japonica,  Audibert,  M.  alba,  var.  stylosa  of  Bureau). — ■ 
Leaves  usually  large,  dull,  rather  thin,  long-pointed,  the  rounded  teeth  very  large 
and  deep,  or  the  margin  even  almost  jagged,  the  leaves  upon  the  young  growth 
usually  deeply  lobed.  This  species  has  been  introduced  very  lately  and  it  has  not 
yet  fruited  in  this  country,  so  far  as  I know.  It  is  tender  in  the  North  when  young. 
The  fruit  is  described  as  short-oblong  and  red. 

(4)  The  blaelc  mulberry  group  ( Morus  nigra,  Linn.). — Leaves  dark,  dull  green,  rather 

large,  tapering  into  a prominent  point,  commonly  very  rough  above,  usually  not 
lobed,  the  base  equal  or  very  nearly  so  upon  both  sides,  the  teeth  rather  small  and 
close,  the  branches  brown.  The  black  mulberry  is  a native  of  Asia,  probably  of 
Persia  and  adjacent  regions.  It  is  the  species  which  is  cultivated  in  the  Old  World 
for  its  fruit.  In  America  it  is  very  little  grown.  It  is  not  hardy,  except  in  pro- 
tected places,  in  New  England  and  New  York.  * * * 

There  must  be  large  regions  in  this  country  which  are  congenial  to  the  true  black 
mulberry,  and  it  is  strange  that  it  is  so  little  known.  The  fruit  of  this  species  is 
much  larger  than  that  of  any  other,  and  it  possesses  an  agreeable  sub-acid 
flavor.  * * * 

(5)  The  red  or  native  mulberry  group  ( Morus  rubra,  Linn.). — Leaves  usually  large, 

very  various,  those  on  the  young  shoots  deeply  lobed,  with  very  oblique  and  rounded 
sinuses,  in  the  base  of  which  there  are  no  teeth ; the  upper  surface  rough  and  the 
lower  one  soft  or  variously  pubescent;  the  teeth  medium  or  comparatively  small 
and  either  rounded  or  bluntish.  The  native  mulberry  is  generally  distributed  from 
western  New  England  to  Nebraska  and  southward  to  the  Gulf,  being  much  more 
abundant  and  attaining  a larger  size  in  the  South.  The  fruit  is  deep  red,  or  when 
fully  ripe,  almost  black,  variable  in  size,  often  very  good,  nearly  always  having  an 
agreeable  slight  acidity.  This  native  mulberry  has  been  tried  for  the  feeding  of 
silk  worms,  but  with  indifferent  success.  * * * 

The  red  mulberry  is  the  largest  tree  of  the  genus.  It  often  attains  a height  of  70 
feet  in  the  South.  The  timber  is  much  used  for  fgnce  posts,  fencing  and  light 
woodwork. 

[The  following  summary  is  given  in  the  bulletin :]  Sixteen  varieties  are  men- 
tioned in  this  paper  as  fruit-bearing  kinds:  New  American,  Trowbridge,  Tborburn, 
Victoria,  Ramsey  White,  Downing,  Spalding,  Black  Persian,  Black  Spanish,  John- 
son, Hicks,  Stubbs,  Lampasas,  Bigert,  Paine,  and  Black  American.  Of  these  the 
most  prominent  are  New  American,  Downing,  Black  Persian,  Hicks,  and  Stubbs. 

The  New  American  is  recommended  for  the  Northern  States.  Downing  is  almost 
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# out  of  cultivation  in  the  North,  but  the  New  American  commonly  passes  under  this 
name.  Black  Persian  is  occasionally  grown  in  the  South  and  on  the  Pacific  coast, 
but  it  seems  to  be  ill-adapted  to  our  conditions.  Hicks  is  a heavy  bearer,  of  indiffer- 
ent quality,  but  valuable  for  poultry  and  for  swine,  especially  in  the  South,  where 
it  has  been  most  thoroughly  tested.  Stubbs  is  perhaps  the  most  profuse  bearer  of 
all,  and  the  fruit  is  large  and  excellent  in  quality. 

The  other  varieties  and  types  are  grown  for  shade,  ornament,  and  timber.  The 
most  unique  of  these  varieties  are  the  Nervosa  and  Teas  Weeping.  The  Russian 
type  is  valuable  for  ornamental  hedges,  especially  in  the  prairie  States,  for  plant- 
ing sparingly  as  single  specimens  or  in  groups  as  ornamental  trees,  -and  for  small 
timber  on  the  prairies.  The  fruit  is  usually  worthless.  This  type  has  already 
given  three  named  varieties  of  more  or  less  merit,  Victoria,  Ramsey  White,  and 
Teas  Weeping.  * * * 

American  varieties  of  fruit-bearing  mulberries  have  developed  along  independent 
lines,  having  come  chiefly  from  Morus  alba  and  M.  rubra,  while  the  fruit  mulberry 
of  history  is  M.  nigra. 

The  native  mulberry  ( Morus  rubra ) has  given  us  some  of  the  most  important 
varieties,  and  as  it  is  naturally  variable  and  adapted  to  our  various  climates,  it  is 
the  probable  progenitor  of  the  American  mulberries  of  the  future. 

The  mulberry  is  easily  grown  upon  ordinary  soils,  it  is  often  tender  in  the  North 
during  the  first  two  or  three  years. 

The  mulberry  is  propagated  by  cuttings  of  the  mature  wood  or  the  roots,  by  root 
and  crown-grafting,  and  by  budding  with  dormant  buds  in  the  spring. 

Experiments  with  vegetables  and  fruits,  1891,  W.  M.  Munson 
(Maine  Sta.  Beport  for  1891 , pp.  81-99 , plates  3). 

Synopsis. — The  horticultural  department  of  the  station  was  organized  in  1891.  A 
new  forcing  house  is  described,  with  illustrations.  The  principal  lines  of  work 
are  u the  study  of  effects  of  climate  on  plant  variation,  effects  of  pollination, 
studies  of  the  eggplant  and  the  pepino,  the  amelioration  of  native  fruits  by 
selection  and  crossing,  methods  of  culture  of  certain  garden  vegetables  in  the 
field  and  under  glass  and  methods  of  combating  orchard  pests.”  In  experi- 
ments with  cabbages  good  results  were  obtained  from  frequent  transplanting. 
Jersey  Wakefield  cabbages  gave  best  results  with  deep  setting.  With  tomatoes 
early  setting  and  trimming  gave  good  results. 

Tests  of  varieties  of  fruits  were  begun  at  the  station  in  1889,  but 
there  was  no  organized  department  of  horticulture  until  1891,  when 
the  author  took  charge  of  the  work.  A new  forcing  house,  20  by  180 
feet,  is  described  and  illustrated. 

The  framework  is  of  cypress  and  the  walls  are  of  grout,  while  the  building  is 
heated  by  hot  water.  The  house  is  divided  in  the  center  by  a glass  partition,  and 
the  hot  water  pipes  have  been  so  arranged  that  one  part  may  be  kept  at  a much 
lower  temperature  than  the  other.  The  warm  house  is  arranged  for  bottom  heat  and 
the  cool  house  for  overhead  heat. 

At  the  present  time  the  warm  house  is  used  for  tomatoes,  cucumbers,  and  beans 
while  the  other  is  devoted  to  lettuce,  radishes,  cauliflowers,  and  other  plants  requir- 
ing the  lower  temperature. 

The  building  in  connection  with  the  forcing  house  was  erected  during  the  year  at 
a cost  of  about  $1,000,  a part  of  the  expense  being  borne  by  the  college.  The  build- 
ing contains,  besides  the  furnace  room  and  a room  for  the  smaller  garden  tools,  a 
general  laboratory  and  work  room,  a small  office,  a room  for  herbarium  work,  and  a 
well-appointed  photographic  studio.  In  all  of  our  work  photography  is  made  to 
play  an  important  part  as  a means  of  preserving  accurate  records. 
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The  grounds  devoted  to  this  division  include  about  10  acres  of  land  of  varied 
character.  More  than  half  of  this  area  is  devoted  to  fruit  culture.  The  apple  orch- 
ard contains  about  115  varieties,  52  of  which  are  Russian  varieties  obtained  from 
Prof.  Budd,  of  Iowa.  There  are  also  23  varieties  of  pears,  30  of  plums,  and  12 
of  cherries;  also  quinces  2 varieties,  blackberries  9 varieties,  raspberries  13  varie- 
ties, currants  7 varieties,  gooseberries  3 varieties,  strawberries  17  varieties.  As  the 
college  campus  is  under  the  supervision  of  the  writer  „,a  considerable  amount  of 
experimental  work  is  done  with  ornamental  plants  on  other  areas. 

Cabbages  (pp.  83-87). — Experiments  with  4 varieties,  grown  in  flats 
and  in  pots  until  set  in  the  field,  in  general  indicated  that  frequent 
transplanting,  especially  in  pots,  is  beneficial. 

Jersey  Wakefield  cabbage  set  deep  at  each  transplanting  gave  bet- 
ter results  than  when  set  shallow.  Brief  descriptive  notes  are  given 
on  7 varieties.  Jersey  Wakefield,  Brunswick,  Early  Summer,  and  Flat 
Dutch  are  recommended  for  general  culture.  Nonesuch  is  a promising 
new  variety. 

Tomatoes  (pp.  87-93). — Plants  of  the  Perfectiop  variety  were  set  in 
the  field  May  18  and  30,  and  June  8.  A frost  on  May  31  did  some  in- 
jury, but  the  earliest-set  plants  gave  the  heaviest  yield  during  August 
and  the  heaviest  total  yield.  Trimming  plants  of  the  Perfection  and 
Chemin  Market  varieties,  July  24,  August  8,  and  September  5,  increased 
earliness  and  yield.  Experiments  with  Golden  Queen  indicate  that  by 
selection  it  may  be  possible  to  secure  a “ yellow  fruit  with  a blush 
cheek.”  Brief  descriptive  notes  are  given  on  17  varieties.  Ignotum, 
Perfection,  Beauty,  and  Golden  Queen  are  recommended  for  general 
use.  Long  Keeper  and  Stone  are  promising  new  varieties. 

Fruits  (pp.  94-99). — The  winter  of  1890-’91  was  unusually  cold,  and 
fruit  trees  suffered  severely.  In  the  station  orchard  Clapp  Favorite, 
Flemish  Beauty,  and  Sheldon  pears,  and  Duane  Purple,  German  Prune, 
Moore  Arctic,  Quackenbos,  and  Yellow  Egg  plums  were  not  injured. 
Additions  have  been  made  to  the  varieties  of  orchard  and  small  fruits 
under  test  at  the  station.  Experiments  under  the  direction  of  the 
station  have  been  begun  at  Perham,  Aroostook  County,  with  a view  to 
finding  hardy  varieties  suitable  for  the  northern  part  of  the  State. 

Tests  of  fruits,  nuts,  and  vegetables  at  the  South  Haven  Sub- 
station, 1892,  T.  T.  Lyon  ( Michigan  Sta.  Bui.  No.  88,  Dec.,  1892 , pp. 
31). — The  third  year’s  report  on  tests  of  varieties  of  orchard  and  small 
fruits,  nuts,  rhubarb,  and  asparagus.  Previous  reports  were  issued  as 
Bulletins  Nos.  67  and  80  of  the  station  (E.  S.  B.,  vol.  II,  p.  353;  hi,  p. 
700).  Climatic  conditions  materially  interfered  with  the  success  of  the 
tests  in  1892. 

Strawberries. — Tabulated  data  are  given  for  150  varieties,  with  brief 
descriptive  notes  on  16  of  the  most  desirable  varieties.  Beder  Wood, 
Bubach,  Crescent,  Enhance,  Haverland,  and  Parker  Earle  continue  to 
be  among  the  best  varieties.  Mrs.  Cleveland,  Warfield,  and  Michel 
Early  have  not  been  decided  successes  at  the  station.  Eclipse,  Fhn> 
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ence,  Gera,  Governor  Hoard,  Great  Pacific,  and  Wool verton  are  promis- 
ing varieties.  Manchester  has  excellent  qualities,  but  has  a tendency 
to  overproduction. 

Raspberries. — Tabulated  data  are  given  for  2 varieties  of  Rubus  idceus , 
7 of  R.  neglectus , 38  of  R.  occidentalism  and  11  of  R.  strigosus.  Japanese 
wine  berry  (R.  phoenicolasius)  has  attractive  foliage  and  flowers,  but 
its  fruit  is  of  “no  practical  value.”  An  objection  to  its  use  as  an 
ornamental  plant  is  its  habit  of  spreading  by  suckers. 

Blackberries  and  dewberries. — Tabulated  data  for  30  varieties  of 
blackberries  and  2 of  dewberries. 

Currants. — Tabulated  data  for  Crandall,  6 black,  and  17  white  and 
red  varieties.  Crandall  seems  to  be  exempt  from  attacks  of  insects  and 
fungi,  but  its  skin  is  thick  and  tough  even  after  cooking. 

Gooseberries. — Tabulated  data  for  13  varieties.  Houghton  and  Pale 
Red  are  productive  and  will  endure  neglect,  but  are  of  small  size. 
Downing  is  popular,  as  a market  variety.  Experience  so  far  in  Michi- 
gan indicates  that  European  varieties  should  be  planted  only  where 
the  conditions  are  exceptionally  favorable  to  their  growth. 

Cherries. — Tabulated  data  for  20  Heart  and  Bigarreau  ( Prunus  avium) 
and  42  Duke  and  Morello  (P.  cerasus)  varieties. 

Mulberries. — Brief  notes  on  5 varieties. 

Service  berries. — Brief  notes  on  3 varieties.  The  cultivated  varieties 
thus  far  do  not  seem  to  be  better  than  the  native  variety. 

Beaches. — “To  the  149  varieties  already  planted,  61  were  added  last 
spring.”  The  season  was  so  unfavorable  that  no  fruit  was  produced 
by  the  varieties  which  bloomed.  Only  brief  general  notes  are  given. 

Blums. — Eighty-four  varieties  are  now  on  trial,  40  of  which  bloomed 
in  1892,  but  no  fruit  was  produced. 

Grapes. — Tabulated  data  are  given  for  98  varieties  and  brief  descrip- 
tive notes  on  36  varieties. 

Bears. — Eighty-one  varieties  have  been  planted. 

Apples.— One  hundred  and  eighty-eight  varieties  have  been  planted. 

Quinces. — The  following  varieties  bore  fruit  in  1892:  Rea,  Meech, 
Champion,  and  Orange. 

Figs. — Experiments  with  cuttings  of  Brunswick  figs  are  in  progress. 

Nuts. — Brief  notes  on  several  varieties  of  chestnuts,  chinquapins, 
pecans,  walnuts,  almonds,  filberts,  and  hazelnuts. 

Rhubarb. — Linnaeus  is  judged  to  be  the  best  variety  for  home  or 
market  use. 

Asparagus. — Palmetto  has  proved  superior  in  size  and  productive- 
ness. The  results  of  planting  crowns  from  old  plantations  have  not 
been  satisfactory. 


SEEDS — DISEASES  OF  PLANTS. 


557 


SEEDS. 

Walter  H.  Evans,  Editor. 

Distribution  of  seeds  and  plants,  E.  J.  Wickson  ( California 
Sta.  Bui.  No.  98 , Dec.  15 , 1892 , pp.  4). — A list  of  seeds  and  plants 
which  the  station  is  prepared  to  furnish  applicants  within  its  own 
State.  Among  the  plants  new  to  the  State  are  three  Australian  trees 
of  promising  economic  value,  Acacia  leptoplieleba,  A.  decurrens , and  Eu- 
calyptus citriodora  or  lemon-scented  gum.  Seed  of  canaigre  ( Bumex 
liymenosepalus)  is  offered  those  wishing  to  grow  this  important  tannin- 
producing  plant.  Crimson  clover  for  green  manure  and  winter  pas- 
ture promises  well.  The  flat  pea  ( Latliyrus  sylvestris)  has  been  the 
subject  of  considerable  investigation  and  is  highly  recommended  for 
that  region.  It  withstands  drouth  well  and  is  of  rapid  growth.  The 
following  analysis  made  by  the  station  chemist  is  compared  with  that 
made  in  England  by  Hope: 


Analysis  of  Latliyrus  sylvestris. 


Whole  plant. 

Water. 

Ash. 

Pro- 

tein. 

Fiber. 

Nitrogen- 
free  extract. 

RfifVvrft  blooming  (California) 

Per  ct. 
63. 48 

Perct. 
3. 18 
3.09 

Perct. 
8. 18 
7. 44 

Perct. 

9.76 

12.21 

Per  ct. 
13.77 
16. 58 

After  blooming  (England) 

58.  63 

These  analyses  indicate  that  the  flat  pea  has  a higher  nutritive  value 
than  alfalfa. 

Another  new  forage  plant,  Sida  elliottii , is  mentioned  as  very  promis- 
ing for  heavy  clay  soils  without  irrigation. 


DISEASES  OE  PLANTS. 

Walter  H.  Evans,  Editor. 

Some  bean  diseases,  S.  A.  Beach  {New  York  State  Sta.  Bui.  No. 
48 , n.  ser.,  Dec .,  1892,  pp.  308-333 , figs.  9). — This  bulletin  treats  of  (1) 
anthracnose  of  beans  and  its  treatment,  (2)  blight  of  common  beans,  (3), 
blight  of  Lima  beans,  and  (4)  bean  rust. 

Anthracnose  of  beans  (pp.  308-329). — Collet otrichium  lindemuthianum , 
described  in  the  Annual  Report  of  the’  New  Jersey  Stations  for  1891 
(E.  S.  R.,  vol.  iv,  p.  52),  is  discussed  in  a popular  manner  under  the 
following  heads : Distribution  and  character  of  the  disease,  diseased 
seed,  appearance  on  young  plants,  appearance  on  leaves,  appearance 
on  pods,  appearance  of  spore  masses,  experiments  in  treating  bean 
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anthracnose,  treatment  of  diseased  seed,  comparison  of  yield  from 
healthy  and  diseased  seed,  spraying  diseased  plants,  and  spread  of 
disease  on  gathered  pods.  There  are  also  a more  technical  description 
and  discussion  of  the  fungus,  details  of  experiments,  and  the  bibliog- 
raphy of  the  subject. 

The  microscopic  characters  are  briefly  given.  During  the  past  year 
this  disease  was  very  prevalent  in  the  State.  Reports  received  from 
nearly  every  county  in  the  western  portion  of  the  State  show  its  pres- 
ence in  62  per  cent  of  them,  and  the  estimated  loss  to  the  crop  due  to 
anthracnose  varies  from  less  than  20  to  almost  100  per  cent. 

Seed  was  soaked  in  fungicides,  as  recommended  in  the  Annual  Re- 
port of  the  New  Jersey  Stations  for  1891  (E.  S.  R.,  vol.  iv,  p.  52).  Tests 
were  made  in  the  greenhouse  by  soaking  the  seed  in  water  at  140°  F. 
for  five  minutes,  in  water  at  130°  F.  for  fifteen  minutes,  in  Bordeaux 
mixture  for  one  hour,  in  ammoniacal  copper  carbonate  for  one  hour, 
and  in  a solution  of  potassium  sulphide  for  one  hour.  The  disease  was 
present  in  all  cases,  but  the  hot  water  gave  the  greatest  freedom  from 
it.  In  the  field  experiments,  hot  water,  copper  sulphate,  and  corrosive 
sublimate  solutions  were  tested.  The  water  was  kept  at  120°  F.  for 
fifteen  minutes  and  at  130°  for  five  minutes.  Iron  and  copper  sulphate 
(1  ounce  to  1 gallon  of  water)  and  corrosive  sublimate  (J  ounce  to  1 
gallon  of  water)  were  also  used.  The  relative  results  may  be  expressed 
as  follows : 


Results  of  treatment  for  anthracnose  of  leans. 


Stand 

secured. 

Market- 

able 

yield. 

Yield 
of  poor 
beans. 

Untreated  seed 

100 

100 

100 

Hot  water 

43 

84 

88 

Copper  sulphate 

21 

28 

136 

Tron  sulphate __ 

88 

71 

132 

Corrosive  sublimate _ 

28 

19 

81 

This  table  shows  that  instead  of  the  expected  benefit  from  treating 
the  seed  before  planting,  there  was  serious  inj  ury  done. 

Equal  quantities  of  carefully  selected  seed  and  ordinary  or  supposed 
diseased  seed  were  grown,  the  pods  gathered  as  snap  beans,  and  a rec- 
ord kept  for  the  season.  The  results  obtained  were  as  follows,  the  se- 
lected seed  being  graded  as  100  per  cent  in  each  case: 


Stand  of 
plants. 

Number 
of  pods. 

Weight 
of  pods. 

Damage 
to  foliage 
by  disease 

Healthy  seed. 

100 

100 

100 

100 

Diseased  seed 

84 

91 

83 

108 

The  difference  was  more  marked  early  in  the . season,  as  the  disease 
made  a severe  attack  upon  the  plants  from  healthy  seed  as  the  season 
advanced. 
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Spraying  the  plants  with  Bordeaux  mixture  was  found  to  be  highly 
advantageous.  The  formula  used  was  2 pounds  copper  sulphate,  1^ 
pounds  freshly  slaked  lime,  30  gallons  water,  and  enough  soap  to  make 
a good  suds.  Oupric  borate  and  cupric  polysulphide  were  also  used? 
but  they  injured  the  foliage. 

Blight  of  hearts  (pp.  329-331). — This  disease  seems  to  be  of  bacterial 
origin,  and  in  some  cases  is  even  more  destructive  than  the  anthracnose. 
It  attacks  every  part  of  the  plant,  and  is  followed  by  numerous  sapro- 
phytic fungi,  which  finish  the  work  begun  by  the  bacteria.  The  ripened 
seeds  are  discolored  by  the  disease  and  wrinkled  or  disfigured  with 
rough  spots,  and  should  be  rejected  in  planting,  as  it  is  probable  the 
blight  may  be  communicated  to  the  following  crop  from  diseased  seed. 
The  disease  will  be  a subject  for  future  investigation  and  report. 

Blight  of  Lima  hearts  (p.  331). — This  disease  is  due  to  bacteria,  and 
the  germ  has  been  isolated  by  means  of  plate  cultures.  Inoculations 
produced  the  characteristic  spots,  while  similar  punctures  in  which  no 
virus  was  placed  showed  no  signs  of  decay.  The  germ  grew  less  read- 
ily on  pods  of  wax  and  kidney  beans  and  had  but  slight  effect  upon 
seedlings  of  Phaseolus  vulgaris  when  applied  to  the  unbroken  epider- 
mis. There  is  evidence  that  diseased  seed  propagate  the  disease  and 
only  healthy  seed  should  be  planted. 

Bean  rust  (pp.  331-333). — A description  of  the  disease  of  the  leaves, 
petioles,  and  stems  caused  by  Uromyces  phaseoli.  The  pods  are  seldom 
attacked  and  but  little  injury  is  done  to  them. 

On  the  foliage  the  bean  rust  first  forms  little  brown  spots  nearly  circular  in  out 
line  and  about  as  large  as  pin  heads.  These  break  out  all  over  the  leaf  on  either 
surface,  and  the  spores  produced  in  them  are  soon  discharged  as  a rusty  brown 
powder.  After  an  indefinite  time  these  spots  change  from  brown  to  black  and  pro- 
duce spores  of  larger  size  and  different  shape  and  texture. 

It  frequently  happens  that  one  leaflet  is  sprinkled  with  brown  spots  while  its 
companion  on  the  same  leaf  stalk  is  covered  with  black  spots,  or  both  kinds  of  spots 
may  be  found  on  one  leaflet.  This  is  not  strange,  since  the  different-colored  spots 
represent  different  stages  of  the  same  disease.  The  fungus  grows  inside  of  the  leaf 
for  some  time  before  the  rust  spots  break  out,  and  the  need  of  treating  is  not  realized 
until  the  spots  appear. 

Ho  experiments  bave  been  tried  for  controlling  this  disease.  It  prob- 
ably winters  in  the  leaves. 

Specimens  of  the  fungus  were  submitted  to  Prof.  Atkinson,  who  re- 
ported the  determination  and  synonymy. 

Treatment  of  potato  scab,  S.  A.  Beach  (New  York  State  Sta.  Bui. 
No.  49 , n.  ser .,  Jan.,  1893 , pp.  1-13 , figs.  2). — Experiments  were  con- 
ducted during  1892  with  potato  scab  ( Oospora  scabies ),  described  iu 
the  Annual  Report  of  the  Connecticut  State  Station  for  1891  (E.  S.  R., 
vol.  hi,  p.  772),  for  thepurpose  of  investigating  the  following  questions: 
u(l)  To  what  extent  can  potato  scab  be  prevented  by  treating  the  seed 
with  fungicides0?  (2)  Is  spraying  the  seed  and  surrounding  soil  as 
effective  in  preventing  scab  as  soaking  the  seed  in  the  fungicide  before 
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planting?  (3)  What  are  the  comparative  merits  of  different  fungicides 
for  the  prevention  of  scab  ? ” 

The  experiments  were  all  performed  with  scabby  seed.  One  portion 
was  planted  in  infected  soil  where  the  cultivation  of  potatoes  had  been 
abandoned  on  account  of  the  scab,  and  a similar  lot  in  soil  supposed 
to  be  free  from  infection.  In  each  experiment  half  of  the  seed  was 
soaked  for  one  and  one-half  hours  in  the  fungicide  and  the  other  half 
was  sprayed.  The  method  of  spraying  was  as  follows:  The  freshly 
opened  furrow  was  well  sprayed;  into  this  were  placed  the  seed  pota- 
toes and  all  again  sprayed,  and  then  covered.  The  usual  checks  were 
employed  in  each  experiment.  The  fungicides  tested  were,  (1)  copper 
sulphate  or  blue  vitriol;  (2)  iron  sulphate  or  .copperas;  (3)  zinc  sul- 
phate or  white  vitriol;  (4)  eau  celeste;  (5)  Bordeaux  mixture;  (6) 
mercuric  chloride  or  corrosive  sublimate,  and  (7)  ammoniacal  copper 
carbonate. 

The  following  conclusions  were  drawn  from  the  experiments : (1)  Un- 
der certain  conditions  potato  scab  can  be  largely  prevented  in  a practical 
way,  but  on  badly  infected  ground  no  treatment  was  of  any  practical 
benefit.  (2)  Spraying  the  ground  and  seed  gave  better  results  in  the 
non-infected  soil  than  soaking  the  seed  in  the  fungicide.  In  the  in- 
fected soil  there  was  practically  no  difference  between  the  two  methods. 
(3)  In  the  test  of  fungicides  used  as  a spray,  all  experiments  being  con- 
sidered, the  corrosive  sublimate  gave  the  best  results.  If  only  the  non- 
infected  soil  be  considered,  then  the  greatest  freedom  from  scab  was 
secured  by  zinc  sulphate,  followed  by  corrosive  sublimate  and  iron  sul- 
phate in  the  order  named.  When  the  seed  was  soaked  in  the  fungicides 
for  all  experiments  zinc  sulphate  gave  the  best  results ; for  those  experi- 
ments conducted  in  non-infected  soil  iron  sulphate  gave  the  best  result, 
followed  closely  by  corrosive  sublimate,  Bordeaux  mixture,  and  zinc 
sulphate  in  the  order  named.  The  other  fungicides  had  but  little  effect  in 
decreasing  the  amount  of  scab.  Copper  sulphate  decreased  the  yield 
and  eau  celeste  killed  all  seed  soaked  in  it. 

The  zinc  and  iron  sulphate  solutions  were  made  by  dissolving  1 ounce 
in  1 gallon  of  water.  The  Bordeaux  mixture  was  made  by  the  stand- 
ard formula.  The  corrosive  sublimate  formula  was  2 ounces  to  2 gallons 
of  hot  water;  let  stand  over  night  and  then  dilute  to  15  gallons.  Each 
of  these  cost  less  than  1 cent  per  gallon.  They  should  all  be  kept  in 
wooden  vessels  on  account  of  their  corrosive  power. 

Preventive  measures  are  recommended  as  follows : (1)  Select  soil 
free  from  scab  fungus  if  possible;  (2)  plant  clean,  smooth  seed;  (3) 
scabby  potatoes  or  beets  should  be  thoroughly  cooked  before  being  fed 
to  stock  in  order  to  prevent  the  fungus  from  being  disseminated  with 
manure;  (4)  treat  all  seeds  either  by  spraying  or  soaking  in  the  fungi- 
cide; (5)  if  the  presence  of  scab  is  suspected,  dig  the  potatoes  as  soon 
as  they  mature,  for  the  scabs  will  deepen  as  long  as  the  tubers  remain 
in  the  ground. 
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Bordeaux  mixture  used  to  prevent  potato  blight,  C.  E.  Hunn 
(New  York  State  Sta.  But.  No.  49,  n.  ser .,  Jan.,  1893,  pp.  13-16): — This  is 
a report  upon  the  experiments  mentioned  in  Bulletin  No.  41  and  the 
Annual  Report  of  the  station  for  1891  (E.  S.  R.,  vol.  iv,  pp.  55  and  250). 
Half  strength  Bordeaux  mixture  is  recommended  for  the  first  two 
sprayings  and  full  strength  for  two  subsequent  applications.  This 
treatment  cost  $6.50  per  acre,  and  the  increased  yield  over  non- 
treated  potatoes  was  40  bushels  per  acre.  If  3 to  5 pounds  of  hard 
soap  be  added  to  the  formula,  or  5 pounds  of  molasses,  the  solution 
will  adhere  better  to  the  foliage  and  less  frequent  sprayings  will  be 
needed.  Adding  Paris  green  or  London  purple  will  divide  the  expense 
of  application  and  destroy  the  potato  beetles. 

Apple  scab,  W.  M.  Munson  ( Maine  Sta.  Report  for  1891,  pp.  110- 
121,  figs.  7). — A brief  popular  account  of  Fusicladium  dendriticum, 
together  with  notes  and  tabulated  data  for  spraying  experiments. 
Modified  eau  celeste  and  ammoniacal  carbonate  of  copper  (ammonia  1 
quart,  copper  carbonate  3 ounces,  water  30  gallons)  materially  re- 
duced the  amount  of  scab.  Copper  carbonate  in  suspension  was  not 
successfully  used.  Directions  for  preparing  the  fungicides  and  illus- 
trated descriptions  of  spraying  apparatus  are  also  given. 

Spraying  apple  orchards  in  a wet  season,  E.  G.  Lodemann 
(New  York  Cornell  St  a.  Bui.  No.  48,  Bee.,  1892 , pp.  265-274 , figs.  4). — 
An  account  of  spraying  for  apple  scab  and  apple  worm  during  the  past 
season  upon  trees  mostly  of  the  King  and  Baldwin  varieties.  The 
season  was  such  as  is  supposed  to  favor  the  growth  of  both  the  fungus 
and  the  worm  and  make  the  application  of  fungicides  a difficult  matter. 
A meteorological  table  shows  that  during  June,  when  the  first  two 
sprayings  were  given  the  trees,  there  were  fifteen  rainy  days,  with  an 
excess  rainfall  for  the  month  of  1.31  inches. 

Bordeaux  mixture  and  Paris  green  or  London  purple  were  used  in 
combination,  and  Paris  green  was  used  alone.  The  formula  for  the 
Bordeaux  mixture  was : Sulphate  of  copper  (crystals)  6 pounds,  lime 
(un slaked)  4 pounds,  water  40  gallons. 

The  arsenites  were  used  at  the  rate  of  ounces  to  40  gallons  of 
liquid.  The  cost  of  applying  4J  gallons  (the  average  amount  required) 
of  either  of  the  combinations  was  about  7 cents  per  tree  for  each 
spraying.  Spraying  with  Paris  green  alone  cost  about  half  as  much. 
Four  sprayings  were  given,  and  the  author  thinks  this  number  suffi- 
cient for  even  very  wet  seasons. 

Trees  should  be  well  pruned,  so  that  all  parts  maybe  reached  by  the 
spray.  Well-pruned  trees  allow  free  access  of  light  and  air,  prevent- 
ing the  fungi  from  securing  as  strong  a foothold.  Pruned  trees  may 
be  sprayed  more  economically  than  others.  The  first  application  was 
made  June  13,  about  a week  after  the  petals  had  fallen. 

The  author  now  thinks  this  application  should  have  been  made  earlier, 
and  that  an  application  before  the  buds  open  would  be  valuable.  The 
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other  applications  were  made  on  June  22  and  July  1 and  22,  the  same 
formula  being  used  in  every  case. 

The  apples  were  harvested  in  October  and  carefully  examined  for 
scab  and  worms.  Those  gathered  from  two  to  four  trees  of  each  lot 
were  counted  and  graded  into  four  lots,  as  follows : (1)  Free  from  scab 
and  worms  ; (2)  attacked  slightly  but  marketable  as  lirst-class ; (3) 
second  class  or  evaporating  apples,  and  (4)  cider  apples.  By  combin- 
ing the  third  and  fourth  grades  the  following  table  is  given  for  the  dif- 
ferent trees : 

Besults  of  spraying  experiments  on  apple  trees. 


Variety. 

Treatment. 

Average  of 
3d  and  4th 
grade. 

Average 
gain  over 
check. 

Average  of 
wormy. 

Average 

gain. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

FTinflf 

Check _ _ 

89.  7 

25 

Bordeaux  and  Paris  green 

55 

34.7 

1 

24 

Do 

Bordeaux  and  London  purple  . . 

59 

30.7 

3 

22 

Do 

Paris  green 

72 

17.7 

2 

23 

Baldwin 

Check 

74 

38 

Do 

Bordeaux  and  Paris  green 

52 

22 

9 

27 

Do 

Bordeaux  and  London  purple  . . 

67 

7 

15 

23 

Do 

Paris  green 

58 

16 

4 

34 

From  the  foregoing  table  the  author  concludes  that — 

(1)  The  injury  done  hy  the  apple-scab  fungus  was  decidedly  reduced  where  the 
Bordeaux  mixture  was  used. 

(2)  When  Paris  green  was  added  to  the  Bordeaux  mixture  the  fungicidal  action  of 
the  combination  was  more  marked  than  when  London  purple  was  used  instead  of 
Paris  green. 

(3)  Paris  green  has  a certain  fungicidal  value,  but  in  this  is  not  equal  to  Bordeaux 
mixture. 

(4)  The  value  of  Paris  green  as  an  insecticide  does  not  appear  to  be  materially  af- 
fected whether  applied  alone  or  in  combination  with  Bordeaux  mixture. 

(5)  The  insecticidal  value  of  Paris  green  when  used  with  the  Bordeaux  mixture 
was  greater  than  London  purple  when  similarly  applied. 

(6)  More  applications  are  required  during  a wet  season  than  during  a dry  one; 
during  wet  weather  they  should  be  repeated  every  week  or  ten  days. 

(7)  The  results  obtained  from  the  application  of  a combination  of  the  Bordeaux 
mixture  and  Paris  green  or  London  purple  show  that  the  use  of  such  a combination 
is  valuable  and  practicable  for  the  treatment,  of  the  apple-scab  fungus  and  the  apple 
worm,  even  in  a very  wet  season. 

Prevalence  of  apple  scab,  E.  G.  Lodemann  (New  York  Cornell 
Sta.  Bui.  No.  48,  Bee,,  1892 , pp,  275-291). — A circular  was  sent  out  to 
horticulturists  with  inquiries  regarding  the  prevalence  of  scab  on  dif- 
ferent varieties  of  apples.  Thirty- six  replies  on  about  200  varieties  are 
tabulated,  from  which  the  following  conclusions  are  drawn:  (1)  It 
would  appear  that  no  part  of  the  United  States  is  free  from  scab;  (2) 
it  is  probable  that  none  of  our  commonly  cultivated  apples  are  free 
from  scab  in  all  seasons;  (3)  some  varieties  are  much  more  subject  to 
the  disease  than  others. 
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From  the  tables  given,  it  would  seem  that  the  Fameuse,  Early  Har- 
vest, Eed  June,  and  Winesap  are  very  liable  to  scab,  while  the 
Baldwin,  Seek-No-Further,  Astrachan,  and  Ben  Davis  are  usually  free 
from  scab. 

Root  knots  on  fruit  trees  and  vines,  O.  W.  Woodworth 
( California  Sta.  Bui.  No.  99 , Bee.  16 , 1892 , pp.  1-3). — This  disease  attacks 
several  plants,  chiefly  the  grape  and  apricot,  causing  a weakened  growth 
and  often  the  death  of  the  plant.  The  part  usually  attacked  is  the 
crown  of  the  root,  and  for  this  reason  the  author  proposes  the  name  of 
“crown  galls,”  to  distinguish  them  from  nematode  and  other  root  galls, 
from  all  of  which  they  seem  sufficiently  distinct. 

The  crown  galls  arise  generally  from  one  side  of  the  crown  as  a simple  swelling  of 
fleshy  substance  of  about  the  consistency  of  a potato,  or  perhaps  somewhat  harder. 
They  soon  become  irregularly  granular  over  the  surface  and  dark  brown  in  color, 
the  outer  parts  of  the  granulations  into  which  the  surface  is  divided  being  the  dark- 
est. When  cut  or  broken  open  they  are  almost  white  at  first,  but  very  soon  become 
reddish-brown  on  exposure  to  the  air.  Under  the  microscope  they  may  be  seen  to 
be  composed  of  large,  thin-walled  cells,  with  now  and  then  the  distorted  and  scat- 
tered elements  of  the  fibro-vascular  bundles. 

A young  gall  of  this  kind  contains  very  much  water,  and  on  drying  becomes  sponge- 
like in  appearance  and  is  very  light  and  quite  hard.  Older  knots  are  similar  but 
harder,  and  dry  into  harder  and  firmer  masses,  which  do  not  shrink  or  become  sponge- 
like. * * * 

The  presence  of  a gall  at  the  crown  of  a plant  seems  to  effect  an  obstruction  to  the 
flow  of  the  sap,  and  in  this  way  a tree  or  vine  becomes  weakened  and  finally  dies. 
The  gall  generally  attacks  small  plants,  but  not  always,  and  it  often  takes  a number 
of  years  before  the  plant  is  killed.  * * * In  size  the  crown  gall  varies  greatly, 

being  often  as  large  as  one’s  fist  and  sometimes  much  larger,  especially  in  the  apricot. 

Several  theories  have  been  advanced  as  to  the  cause  of  the  disease, 
but  the  author  finds  objections  to  all  of  them.  He  finds  the  root  knots 
are  not  always  due  to  physiological  reasons,  such  as  healing  of  wounds 
or  peculiar  conditions  of  weather,  nor  has  he  discovered  any  of  the  well- 
known  fungi  present  in  the  galls,  or  about  them. 

He  has  isolated  and  secured  pure  cultures  of  a species  of  Micrococcus 
from  some  of  the  knots,  but  it  remains  to  be  demonstrated  whether  this 
is  the  specific  cause  of  the  disease. 

The  usual  precautions  for  the  selection  of  nursery  stock  are  urged. 
All  infected  stock  from  the  nursery  should  be  burned.  If  the  disease 
appears  in  the  orchard,  remove  and  burn  the  knots  as  soon  as  found,  and 
treat  the  wounds  antiseptically.  For  this  purpose  Bordeaux  mixture  is 
recommended.  All  suspected  trees  or  vines  should  be  examined  from 
time  to  time.  If  any  die,  remove  and  burn  them,  and  do  not  attempt 
to  reset  for  a year  or  two  with  any  susceptible  stock.  This  disease  is 
to  be  the  subject  of  further  study. 

The  chemistry  of  Bordeaux  mixtures,  E.  Gr.  Lodemann  (New 
York  Cornell  Sta.  Bui.  No.  48 , Bee .,  1892 , pp.  291-296). — An  abstract 
of  the  results  of  experiments  conducted  by  Livio  Sostegni,*  professor 
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of  chemistry  in  the  Eoyal  School  of  Viticulture  and  Viniculture  at 
Avellino,  Italy.  The  summary  given  in  the  bulletin  is  as  follows : 

(1)  In  preparation  of  Bordeaux  mixture,  13.21  parts  of  slaked  lime  are  equivalent 
to  10  parts  of  quicklime. 

(2)  More  copper  remains  in  solution  when  slaked  lime  is  used  than  when  the  lime 
is  fresh. 

(3)  The  quantity  of  copper  remaining  in  solution  diminishes  rapidly  as  the  liquid 
is  allowed  to  stand. 

(4)  The  action  of  heat  is  favorable  to  the  decomposition  of  copper  compounds  re- 
maining in  solution  in  the  Bordeaux  mixture. 

(5)  The  copper  is  precipitated  in  the  Bordeaux  mixture  in  the  form  of  hydrate, 
basic  sulphate,  and  the  double  basic  sulphate  of  copper  and  calcium. 

(6)  It  is  probable  that  the  precipitated  copper  compounds  are  effected  by  the  car- 
bonic acid  gas  of  the  atmosphere.  The  solvent  action  is  particularly  strong  where 
the  copper  is  in  the  form  of  basic  sulphate. 

Anew  nozzle  tester,  0.  W.  Woodworth  ( California  Sta.  Bui. 
No.  99,  Dec.  16,  1892 , p.  4). — This  apparatus  is  designed  to  test  the 
relative  merit  of  the  various  kinds  of  nozzles  upon  the  market. 

The  most  conspicuous  part  of  the  new  nozzle  tester  is  a large  tank  intended  to 
maintain  a constant;  pressure.  From  the  lower  part  of  this  tank  a large  pipe  leads 
to  the  apparatus,  to  which  the  nozzle  is  attached.  The  large  diameter  of  this  pipe 
makes  the  friction  of  the  water  flowing  through  it  practically  nothing.  Just  before 
the  point  where  the  nozzle  is  attached  there  is  a steam  gauge  to  register  the  pressure 
and  a mercury  manometer  for  determining  more  accurately  the  lower  pressures.  * * * 

The  data  that  will  be  determined  for  each  nozzle  under  different  pressures  are  as 
follows:  (1)  Volume  of  discharge  per  second,  (2)  velocity  of  stream  just  in  front  of 
the  nozzle,  (3)  distance  the  spray  is  thrown,  (4)  angle  of  dispersion,  (5)  average  fine- 
ness of  spray,  (6)  distribution  of  spray,  and  (7)  uniformity  in  fineness. 

It  is  believed  that  by  such  a study  of  new  nozzles  the  following  questions  may  be 
settled : (1)  The  best  type  of  nozzles  for  particular  purposes,  (2)  the  conditions  un- 
der which  each  nozzle  gives  its  best  results,  and  (3)  the  changes  in  the  construction  of 
any  nozzle  which  will  make  it  more  available  for  any  particular  purpose. 

We  also  intend  to  study  old  nozzles,  comparing  them  with  new  ones  of  the  same 
kind,  to  determine — (1)  the  cause  and  amount  of  deterioration,  (2)  changes  in  con- 
struction which  might  overcome  these  defects. 

The  details  of  the  apparatus  and  results  of  actual  tests  of  the  more 
common  nozzles  on  the  market  will  be  given  in  a subsequent  bulletin. 


ENTOMOLOGY. 

Grasshoppers,  locusts,  and  crickets  on  cranberry  bogs,  J.  B. 

Smith  (New  Jersey  Stas.  Bui.  No.  90 , Bee.  8,  1892 , pp.  34 , plates  2, 
figs.  18). 

Synopsis. — An  account  of  observations  made  in  view  of  the  claim  by  many  cran- 
berry growers  that  grasshoppers  and  crickets  are  injurious  to  cranberries.  The 
structure,  food  habits,  and  life  history  of  grasshoppers,  katydids,  and  crickets 
are  described  in  detail,  with  illustrations.  A list  of  thirty-five  species  of  Orthop- 
tera  taken  on  cranberry  bogs  in  New  Jersey  and  on  Cape  Cod  is  given.  The  con- 
clusion is  reached  that  katydids,  and  not  grasshoppers  or  crickets,  cause  the  in- 
jury to  berries  on  cranberry  bogs.  Reference  is  made  to  previous  reports  by  the 
author  on  cranberry  insects  in  Special  Bulletin  K,  and  the  Annual  Report  of  the 
station  for  1891  (E.  S.  R.,  vol.  ii,  p.  418;  iv,  p.  57), 
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The  season  of  1892  was  very  favorable  to  the  growth  of  Orthoptera. 
A number  of  observations  in  different  localities  by  the  author  and  his 
assistant,  R.  S.  Lull,  are  reported.  The  results  of  the  observations  at 
Jamesburg,  New  Jersey,  are  stated  as  follows: 

The  species  [found  on  the  bogs  August  6]  were  Melanoplus  femur-rubrnm,  M.  dif- 
ferentialis,  Paroxya  atlantica,  P.  recta,  Stenobothrus  maculipennis,  and  Acridium  ob- 
scurum  among  the  Acrididae,  and  Scudderia  furculata,  XipMdium  brevipenne,  and  X. 
fasciatum  among  the  Locustidse.  -An  examination  of  the  crop  contents  seemed  to  in- 
dicate that  one  specimen  of  Paroxya  recta  had  been  feeding  on  cranberry  pulp,  not 
seeds.  In  one  specimen  of  Stenobothrus  maculipennis  some  seed  fragments  were 
found,  which  might  have  been  of  cranberry,  but  might  equally  well  have  been  of 
the  grasses  that  were  then  producing  seed  in  abundance.  In  all  the  other  grass- 
hoppers, grass  tissue  oply  was  found.  The  katydid  ( Scudderia ) crops  were  full  of 
undoubted  cranberry  seed  fragments,  while  in  the  two  species  of  XipMdium  grass  tis- 
sue only  was  found.  * * * 

[From  the  species  collected  at  the  same  place  August  29  there  were  placed  in  jars] 
specimens  of  Melanoplus  femur-rubrum,  Paroxya  recta,  P.  atlantica,  Stenobothrus 
maculipennis,  Dissosteira  Carolina,  XipMdium  fasciatum , X.  brevipenne,  and  immature 
Conoceplialus  and  Gryllus  neglectus.  The  species  of  XipMdium  and  the  Conoceplialus 
were  placed  together  in  one  jar;  each  of  the  other  species  had  a jar  to  themselves. 
In  each  jar  was  placed  a handful  of  cranberries  and  a few  blades  of  grass,  the  inten- 
tion being  to  give  the  insects  the  best  possible  opportunity  of  attacking  cranberries. 
No  cranberries  were  attacked  so  long  as  an  eatable  spear  of  grass  remained,  and  then 
one  species  only,  Paroxya  recta,  touched  the  berries.  Even  here  only  a little  of  the 
outside  pulp  was  eaten,  and  the  seed  capsule  was  not  reached.  The  eating  was 
utterly  unlike  that  seen  on  the  bogs,  where  the  seeds  only  are  taken  and  the  pulp  is 
rejected.  More  grass  was  added,  and  the  cranberries  were  not  again  touched.  In 
the  jar  containing  the  XipMdium. and  Conoceplialus,  the  consequences  were  more  se- 
rious, for  here  I found  the  Conoceplialus  eating  the  specimens  of  X.  brevipenne,  and 
then,  rather  than  touch  cranberries,  it  died  of  starvation.  More  grass  was  added 
and  the  specimens  of  X.  fasciatum  survived  some  time,  the  last  being  killed  and  dis- 
sected September  14.  The  other  species  gradually  died,  as  no  fresh  grass  was  added, 
all  of  them  actually  starving  rather  than  to  eat  cranberries.  The  cricket  ate  neither 
grass  nor  cranberries,  and  died  in  a few  days ; the  abnormal  surroundings  probably 
making  it  indisposed  to  feed.  Concerning  crickets,  I know  that  they  will  get  under 
cranberry  crates  in  the  fall  and  will  eat  berries;  they  will  also  eat  into  berries  on 
the  ground,  but  I do  not  believe  that  they  will  eat  berries  still  on  the  vines. 

My  observations  and  experiments  all  go  to  confirm  my  previous  statements.  The 
Acrididse  or  short-horned  grasshoppers  do  very  little  if  any  of  the  injury  to  berries 
on  the  cranberry  bogs,  while  of  the  Locustidse  or  long-horned  grasshoppers  the  katy- 
dids are  the  main  culprits,  aided  occasionally  by  a species  of  Orchelimum.  * * * 

The  injury  on  cranberry  bogs  attributed  to  grasshoppers  is  always  the  same.  The 
berry  is  eaten  into  from  one  side,  the  pulp  is  rejected,  and  only  the  seeds  are  taken. 
The  berry  soon  dries  and  shrivels  up.  The  very  fact  that  there  is  no  variation  in 
the  injury  points  to  the  conclusion  that  only  one  or  a few  very  closely  allied  species 
can  be  responsible  for  it,  because  it  would  be  a decidedly  unusual  thing  for  insects 
of  different  families,  differing  also  anatomically,  to  have  so  exactly  the  same  food 
habits. 

Much  more  common  on  the  bogs  and  on  low  bushes  and  shrubs  are  the  species  of 
Scudderia  or  narrow- winged  katydids.  There  are  three  species  found  in  our  State, 
the  more  common  forms  being  S.  curvicauda  and  S.  furculata , and  these  are  the  species 
that  injure  the  cranberries. 

[The  reasons  why  katydids  rather  than  grasshoppers  are  injurious  are  summarized 
as  follows :] 

(1)  Difference  in  the  shape  of  the  head.  That  of  the  katydid  is  especially  well 
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adapted  for  digging  into  fruit  with  the  least  expenditure  of  time  and  energy,  while 
the  blunt  head  of  the  grasshopper,  closely  appressed  to  the  prothorax,  can  not  gain 
the  same  end  without  considerably  more  labor.  The  difference  in  the  form  of  the 
mandibles  again  indicates  the  possibility  of  a kind  of  clean-cut  work  by  the  katy- 
did, quite  beyond  the  ability  of  the  scoop-shaped  structure  in  the  grasshoppers. 

(2)  The  differences  in  the  digestive  systems,  indicating  how  much  better  adapted 
is  that  of  the  katydids  for  the  reduction  of  a hard  food,  like  seeds,  while  the  grass- 
hoppers from  their  structure  would  be  more  likely  to  choose  a substance  needing  a 
less  complicated  grinding  apparatus.  The  feeding  and  digestive  abilities  of  the 


katydids  are  at  least  three  times  those  of  the  largest  grasshopper  found  on  the  bogs, 
while  it  would  be  at  least  tenfold  that  of  the  common  red-legged  grasshopper,  which 
is  the  most  abundant  form  there.  * * * The  habit  of  eating  seeds  only  gives 

the  katydid  a power  to  cause  injury  vastly  greater  than  if  the  entire  fruit  was  eaten. 
The  seeds  of  three  or  four  berries  at  a meal  is  easily  within  the  capacity  of  a single 
specimen.  At  even  one  meal  a day  for  three  weeks  a single  insect  would  destroy 
eighty  berries  at  least,  and  I believe  that  their  powers  are  much  greater  because  in 
many  cases  only  apart  of  the  seeds  are  eaten,  and  the  number  of  berries  attacked  is 
thereby  much  increased. 

[The  following  treatment  of  cranberry  bogs  is  advised :] 

(1)  A clean  bog.  This  will  not  offer  attractions  to  insects  that  might  afterwards 
develop  a fancy  for  berries.  Absence  of  grasses  and  rushes  will  also  make  it  impos- 
sible for  the  smaller  locusts  to  find  places  for  their  eggs.  Absence  of  shrubs  will 
make  it  impossible  for  the  katydids  to  oviposit  on  the  bogs;  for  I do  not  think  that 
they  would  lay  their  eggs  in  the  small  cranberry  leaves.  If  they  really  did  so  I 
doubt  whether  many  of  them  would  survive  winter  flowing. 

(2)  Keep  the  bogs  as  wet  as  is  consistent  with  good  culture,  and  after  picking  bring 
the  water  well  up  to  the  top  of  the  ditches  and  keep  it  so  until  the  time  for  winter 
flowing.  This  will  prevent  egg-laying  by  grasshoppers  and  crickets,  and  will  drive 
out  the  latter.  Keeping  the  bogs  quite  wet  in  spring,  until  the  soil  is  thoroughly 
warmed  through,  will  destroy  any  eggs  that  may  have  been  deposited  in  it.  Grass- 
hoppers will  lay  their  eggs  preferably  in  hard,  sandy  knolls  or  in  decaying  stumps ; 
crickets,  in  loose,  dry,  sandy  spots.  Have  none  such  on  the  bogs. 

(3)  Have  the  marginal  ditch  6 feet  wide  at  least  on  all  sides  of  the  bog,  and  keep 
it  clean  and  at  least  partly  filled  with  water.  This  will  prevent  the  immature  forms 
from  coming  on  from  the  edges.  No  immature  grasshopper  or  katydid  will  volun- 
tarily t?y  a jump  across  a sheet  of  water  so  wide.  The  insects  are  poor  swimmers, 
but  generally  manage  to  make  land  when  they  accidentally  get  into  a stream.  I do 
not  believe  that  they  ever  voluntarily  attempt  to  swim  from  one  point  to  another. 

(4)  Keep  the  dams  as  clear  of  vegetation  as  possible,  and  particularly  keep  all 
shrubbery  from  them.  Early  in  spring  they  should  be  burnt  over,  so  as  to  destroy 
all  dead  leaves,  etc.,  that  may  have  blown  or  drifted  upon  them.  Where  it  is  possi- 
ble to  do  so,  the  brush  around  the  bogs  should  be  destroyed,  and  a fairly  wide  mar- 
gin, to  be  burnt  over  every  spring,  should  be  kept  free.  This  burning  over  would 
destroy  the  leaves  containing  katydid  eggs,  and  lessen  the  number  of  insects. 

By  these  means  most  of  the  Orthoptera  except  perhaps  crickets,  could  be  kept  off 
the  bogs  until  they  are  winged,  and  then  I would  recommend,  when  injury  is  no- 
ticed, a boy  or  man  with  a hand  net  to  capture  katydids.  They  are  not  very  active, 
and,  when  started  up,  fly  only  a short  distance.  When  located  they  can  be  readily 
captured,  even  without  a net.  * * * Twice  a week  would  be  often  enough,  if 

the  collecting  is  carefully  done.  When  fresh  injury  is  noted  special  search  for  the 
culprits  should  be  made  in  all  cases. 

Spraying  experiments  for  the  codling  moth,  1891,  W.  M.  Mun- 
son (Maine  Sta.  Report  for  1891,  pp.  99-109). — Notes  and  tabulated  data 
are  given  for  experiments  in  several  localities  of  Maine  in  spraying 
apple  trees  with  Paris  green  (1  pound  to  250  or  300  gallons  of  water). 
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Spraying  materially  reduced  the  amount  of  wormy  fruit.  The 
stronger  solution  gave  the  best  results,  but  even  a single  spraying 
with  the  weaker  solution  saved  a large  percentage  of  the  fruit. 

Point  of  attack. — The  objection  has  been  raised  by  some  of  our  fruit-growers  that 
a large  proportion  of  the  affected  fruit  is  entered  from  side  or  base,  and  conse- 
quently that  spraying  before  the  fruit  turns  down  has  no  special  merit.  Special  at- 
tention was  accordingly  directed  to  this  point.  The  variety  under  consideration 
was  Rhode  Island  Greening. 


Observations  ivitJi  reference  to  entrance  of  codling  moth  into  apples. 


No.  of  tree. 

Whole 
number  of 
wormy 
fruits. 

Entrance 
at  calyx. 

Entrance 
at  side  or 
base. 

Kemarks. 

1 

57 

24 

33 

Sprayed  twice— 1 pound  to  250  gallons. 
Do. 

39 

14 

25 

B 

96 

32 

64 

Sprayed  twice^l  pound  to  300  gallons. 

4 

154 

63 

91 

5 

238 

141 

97 

Not  snraved. 

6 

211 

111 

100 

Dm 

It  will  be  observed  that  while  the  absolute  number  of  wormy  fruits  is  greatly  in 
excess  in  case  of  the  unsprayed  trees,  the  relative  number  of  entrances  at  the  calyx 
is  more  than  doubled.  The  most  plausible  explanation  for  this  condition  would 
seem  to  be  that  the  poison  lodging  in  the  calyx  had  destroyed  the  larvae  attempting 
to  enter  that  end,  while  those  entering  the  side  or  base  escaped.  The  larvae  of  the 
second  brood  were  also  exempt. 

It  was  observed  that  a large  proportion  of  the  fruits  infested  had  been  attacked 
by  the  second  brood  and  the  larvae  were  still  present.  To  spray  for  this  later  brood 
is  hardly  practicable,  but  if  the  earlier  brood  is  held  in  check  there  will  be  less 
trouble  from  the  later. 

In  many  cases  the  casual  observer  would  attribute  injury  to  the  codling  moth 
when  in  reality  it  is  due  to  another  insect — a species  of  Crambns.  The  larva  of  this 
moth  is  smaller  than  that  of  the  codling  moth  and  works  only  in  the  calyx.  This 
insect  was  quite  abundant  the  past  season  and  rendered  the  work  of  examination 
for  the  codling  larvae  more  difficult. 
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Analyses  of  cattle  foods  (Maine  Sta.  Report  for  1893,  pp.  26, 
27). — Analyses  of  linseed  meal,  feed  flour,  flour  sweepings,  and  Pratt’s 
Food  are  given  as  follows: 


Analyses  of  cattle  foods. 


Air-dry. 

Water-free. 

Mois- 

ture. 

Ash. 

Protein 

Nx6.25. 

Fiber. 

Nitro- 

gen- 

rree 

extract. 

Fats. 

Ash. 

Protein 

Nx6.25. 

Fi 

Nitro- 

gen- 

free 

extract. 

Fats. 

Per  et. 

Per  ct. 

Per  et. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Linseed  meal  . . . 

9. 03 

5. 60 

39. 94 

7. 28 

35. 27 

2. 88 

6. 15 

43.94 

8. 00 

38.  77 

3.15 

Eeed  flour 

7. 32 

2. 82 

20.  81 

1. 93 

62.44 

4. 68 

3. 04 

22.  44 

2. 08 

67.  38 

5.05 

Elour  sweepings 

11.33 

2. 50 

10. 62 

1. 89 

72.  03 

1.63 

2. 82 

11.98 

2. 13 

81.23 

1. 84 

Do 

8.80 

15.  95 

9. 19 

1.50 

59. 35 

5.  21 

17.  49 

10.  07 

1.64 

65.  09 

5.71 

Pratt’s  Eood 

12.  36 

5.  79 

13.75 

5. 94 

56.  80 

5.36 

6.  60 

1 15. 69 

1 

6. 77 

64.  83 

6. 11 
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Pratt’s  Food  was  sold  at  $120  per  ton,  it  being  claimed  that  it  pos- 
sesses unusual  medicinal  and  nutritive  value.  Examination  showed  itto 
be  essentially  ground  bran  or  shorts  with  a small  amount  of  fenugreek 
and  about  3 per  cent  of  salt.  In  the  opinion  of  the  author  “its  pur- 
chase at  a price  exceeding  the  ordinary  cost  of  commercial  cattle  foods 
is  a waste  of  money.” 

Production  of  food  material  by  various  fodder  and  root  crops 

(Maine  Sta.  Report  for  1891 , pp.  41-46).— With  a view  to  determining 
the  amount  of  food  material  which  might  be  produced  per  acre  in 
Maine,  Southern  corn,  flint  corn,  sweet  corn,  sugar  beets,  mangel- 
wurzels,  ruta-bagas,  English  flat  turnips,  black-eyed  marrowfat  peas, 
and  Hungarian  grass  were  grown  on  similar  areas  of  land,  all  manured 
in  the  same  manner.  The  yields  of  these  different  crops,  together  with 
the  calculated  yield  of  digestible  matter  per  acre,  are  tabulated.  A 
summary  of  the  average  results  for  1890  and  1891  follows  : 


Summary  of  average  yields  of  fodder  and  root  crop  for  1890  and  1891. 


Yield  per 
acre  of 
crop  as  har- 
vested. 

Yield  per 
acre  of 
dry  matter. 

Yield  per 
acre  of 
digestible 
dry  matter. 

Southern  corn ... ... ... ...... 

Pounds. 
89, 645 
31,  695 
18,910 

17,  645 
28,  500 
21,  690 

18,  260 
15,  875 
T,  665 
4,  000 

Pounds. 
5,  580 

3.415 
4,  680 
2,  590 
2,  559 
3, 110 

2,  671 
1,  613 

1.415 

3,  500 

Pounds. 

3, 850 
2,  978 
2,  967 
2, 447 
2,  375 
2,  208 
1,870 
1,  266 
- 1, 231 

2,  065 

Ruta-ba  gas - 

Hungarian  grass 

Su°’ar  beets  ...  - ... 

English  liat  turnips  . ... 

Field  corn  (flint)  

S weet  corn  .............. 

wurzels 

Pen*  vseed) 

Timothy  hay  (assumed  crop) .... 

No  attempt  wa.  made  to  produce  the  maximum  crop  $ the  object  was 
merely  to  test  the  relative  growth  of  these  crops  under  conditions  as 
nearly  similar  as  it  is  possible  to  make  them.  The  results  are  given  as 
a report  of  progress  in  an  investigation  to  be  continued.  The  question 
of  cost  was  left  out  of  account. 

(1)  Tlie  large  variety  of  fodder  corn,  namely,  the  Southern  White  Horse  Tooth, 
under  the  conditions  in  which  the  crops  were  grown,  greatly  excelled  the  other 
varieties  of  corn  and  the  roots  in  the  production  of  total  and  of  digestible  dry 
matter. 

(2)  The  crops  which  rank  next  in  the  production  of  digestible  dry  matter  are 
Hungarian  grass  and  ruta-bagas. 

Special  attention  is  called  to  the  v-ery  favorable  comparative  showing  of  Hun- 
garian grass  as  a fodder-producing  cmp. 

(3)  The  common  impression  seems  to  be  that  our  varieties  of  field  corn  and  sweet 
corn  which  mature  in  this  latitude  and  which  are  harvested  for  the  silo  after  the 
plants  have  reached  maturity  or  nearly  so,  contain  much  less  water  and  more  dry 
matter  than  the  larger  varieties  of  Southern  corn.  While  these  experiments  show  a 
difference  in  the  percentage  of  dry  matter  in  favor  of  the  field  corn  and  sweet  corn, 
the  difference  has  not  proved  to  be  as  great  as  many  would  expect.  The  average 
results  for  three  years  show  that  the  Northern  field  corn  contained  only  2 pounds  of 
dry  matter  per  hundred  more  than  the  Southern  com  at  the  time  the  crops  were 
harvested. 
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(4)  These  experiments  illustrate  very  fully  the  already  familiar  fact  that  the 
weight  of  a green  fodder  crop  is  not  a correct  standard  for  judging  its  value.  For 
instance,  18,940  pounds  of  Hungarian  grass  contained  more  than  a third  more  dry 
matter  than  31,695  pounds  of  ruta-baga  turnips,  and  practically  as  much  dry  matter 
as  32,000  pounds  of  Southern  corn. 

Influence  of  food  upon  the  quality  of  butter  (Maine  Sta.  Report  for 

1891,  pp.  62-69). 

Synopsis. — Five  cows  were  fed  in  three  different  periods  rations  composed  of  barley 
and  peas  or  corn  meal  and  wheat  bran,  with  cotton-seed  meal  or  linseed  meal. 
The  melting  point  of  the  butter  was  lower  in  the  case  of  four  cows  and  the 
percentage  of  olein  less  in  the  case  of  all  of  the  cows  on  barley  and  peas  than  on 
cotton-seed  meal,  corn  meal,  and  wheat  bran.  The  volatile  acids  were  appar- 
ently not  affected  by  the  food. 

In  the  study  of  this  question  five  cows  of  the  station  herd,  including 
one  Holstein,  two  Ayrshires,  and  two  Jerseys,  were  fed  during  three 
periods,  receiving  cotton-seed  meal,  corn  meal,  and  wheat  bran  during 
the  first  period;  pea  meal  and  barley  meal  during  the  second  period; 
and  linseed  meal,  corn  meal,  and  wheat  bran  during  the  third  period. 
The  amounts  of  corn  meal  and  wheat  bran  fed  in  the  first  and  third 
periods  were  the  same  and  the  amounts  of  cotton  seed  meal  and  linseed 
meal  were  also  the  same.  From  3 to  4 pounds  each  of  peas  and  barley 
were  fed  per  head.  On  five  days  in  each  period  the  milk  was  analyzed, 
the  cream  raised  in  cold  deep  setting,  and  churned.  The  butter  was 
tested  for  melting  point,  volatile  fatty  acids,  and  iodine  equivalent,  and 
the  results  of  these  tests,  together  with  the  yield  and  composition  of 
the  milk,  are  tabulated  for  each  cow.  The  composition  of  the  feeding 
stuffs  is  also  given.  These  data  show  that  the  milk  yield  diminished 
somewhat  in  passing  from  the  first  to  the  second  period,  and  increased 
slowly  in  the  third  period,  but  that  in  composition  it  varied  but  little. 

With  four  of  the  cows  the  melting  point  of  the  butter  was  considerably  lower 
during  tb  e second  period  than  during  the  first.  The  relative  amount  of  volatile  acids 
varied  only  within  quite  narrow  limits  and  apparently  was  not  affected  by  the  food. 
With  all  the  cows  the  percentage  of  olein  (liquid  fat)  was  apparently  considerably 
less  during  the  second  period,  when  the  peas  and  barley  were  fed,  than  during  the 
first  and  third  periods. 

Even  though  it  is  possible  to  draw  only  limited  conclusions  from  this  experiment, 
some  practical  suggestions  appear : 

(1)  Quite  radical  changes  may  be  made  in  the  kind  of  grain  ration  fed  without 
affecting  the  quality  of  the  milk. 

(2)  The  tendency  of  butter  to  melt  during  hot  weather  may  be  influenced  by  the 
kind  of  food,  and  also  the  degree  of  hardness  naay  be  aftected. 

(3)  A mixture  of  cotton-seed  meal  or  linseed  meal  with  corn  meal  and  wheat  bran, 
especially  the  cotton-seed  meal  mixture,  produced  butter  less  easily  melted  and  of  a 
more  solid  appearance  than  did  the  peas  and  barley. 

The  author  reviews  similar  investigations  elsewhere. 

Digestion  experiments  ( Maine  Sta.  Report  for  1891,  pp.  29-40). — The 
results  are  reported  of  experiments  with  sheep  on  the  digestibility  of 
Hungarian  grass,  Hungarian  hay,  corn  fodder  from  Southern  corn, 
corn  fodder  from  ordinary  field  corn,  corn  fodder  from  sweet  corn,  tim- 
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othy  hay,  sugar  beets,  mangel- wurzels,  ruta-bagas,  English  flat  turnips, 
gluten  meal,  and  wheat  bran.  All  these  materials,  except  the  gluten 
meal  and  wheat  bran,  were  grown  on  the  station  farm  in  the  summer  of 
1890. 

Each  trial  was  with  two  or  four  sheep  and  lasted  twelve  days,  the  feces 
being  collected  the  last  five  days.  The  data  given  include  the  compo- 
sition of  the  various  materials  and  the  calculated  coefficients  of  digest- 
ibility. The  average  coefficients  found  are  as  follows: 

Summary  of  digestion  coefficients. 


Dry 

sub- 

stance. 

Organic 

matter. 

Ash. 

Crude 

protein. 

Crude 

fat. 

Crude 

fiber. 

Nitro- 

gen-free 

extract. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Hungarian  grass 

63. 4 

65.6 

35.5 

62.4 

52.3 

67.8 

65.8 

Hungarian  liay 

65.0 

66.3 

47.4 

60.0 

63.8 

67.6 

67.1 

Southern  corn  fodder 

69.4 

70.6 

57.4 

65.4 

70.9 

74.2 

69.5 

Field  corn  fodder 

70.6 

72.4 

52.9 

61.8 

70.2 

75.6 

72.6 

Sweet  corn  fodder 

69.7 

73.5 

39.4 

61.8 

76.4 

76.7 

72.1 

Timothy  hay 

58.5 

60.1 

29.6 

44.1 

74.3 

56.4 

61.6 

Timothy  hay 

59.1 

60.2 

39.7 

47.5 

69.8 

54.8 

64.7 

Sugar  beets 

94.5 

98.7 

31.9 

91.3 

49.9 

100.7 

99.9 

Man  ^el- wurzels ...... 

78.  5 

84.  8 

16.4 

74.7 

42.8 

91. 3 

Ruta-bagas 

87.2 

91.1 

31.2 

80.3 

84.2 

74.2 

94.7 

English  Hat  turnips 

92.8 

96.1 

58.6 

89.7 

97.5 

103.0 

96.5 

Gluten  meal .... .......... 

87.4 

89. 1 

86.6 

87.8 

90.8 

Wheat  bran ..... ....... ......... 

59.  8 

64.0 

82.1 

64.0 

36.2 

64.1 

(1)  The  Hungarian  grass,  both  when  fed  green  and  after  drying,  proved  to  be 
more  digestible  than  the  average  of  other  grasses,  notably  more  so  than  timothy. 

(2)  The  drying  of  the  Hungarian  grass  into  hay  did  not  diminish  its  digestibility. 
This  is  in  accordance  with  all  former  experience. 

(3)  The  corn  plant  as  cut  for  the  silo  is  one  of  the  most  digestible  of  fodder  plants, 
rating  in  these  experiments  as  compared  with  timothy  as  120 : 100.  Sixty  per  cent  of 
the  dry  organic  matter  of  timothy  was  digested,  while  with  the  various  corn  fodders 
the  average  was  72  per  cent.  The  experiments  of  this  year  disclose  no  special  differ- 
ences in  the  digestibility  of  the  Southern,  field,  and  sweet  corn  fodders. 

(4)  The  digestion  trials  with  roots  show  them  to  be  the  most  digestible  of  any  of 
the  foods  tested,  the  amount  of  waste  material  being  very  small,  averaging  not  over 
8 per  cent  of  the  whole. 

(5)  The  gluten  meal,  which  is  a waste  product  in  the  manufacture  of  glucose 
from  corn,  was  digested  to  the  extent  of  89  per  cent  of  its  dry  organic  matter, 
which  does  not  differ  at  all  from  the  figures  given  in  the  German  tables  for  the  en- 
tire grain.  The  treatment  which  the  grain  receives  in  converting  the  starch  into 
glucose  does  not  seem  to  affect  the  digestibility  of  the  refuse. 

(6)  The  second  trial  of  the  digestibility  of  American  wheat  bran  gives  average 
figures  almost  similar  to  those  obtained  in  the  first  trial,  and  shows  this  cattle  food 
to  be  but  slightly  if  any  more  digestible  than  good  hay,  and  much  inferior  in  this 
respect  to  grains,  such  as  maize,  oats,  barley,  etc. 

Turnips  as  food  for  sheep  ( Maine  Sta.  Report  for  1891,  pp.  47-52). 

Synopsis. — A comparison  on  two  lots  of  twelve  sheep  each  of  turnips  and  a quantity 
of  grain  furnishing  a like  amount  of  dry  digestible  matter,  resulted  favorably 
to  the  grain. 

To  test,  the  feeding  value  of  turnips  for  sheep,  two  lots  of  twelve  sheep 
each  were  fed  during  two  periods,  the  first  lasting  from  December  23 
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to  January  30,  and  tlie  second  from  January  30  to  March  3.  Thirty 
pounds  of  ruta  bagas  were  compared  in  the  first  period  with  5 pounds 
and  in  the  second  period  with  4 pounds  of  a grain  mixture  composed 
of  three  parts  of  gluten  meal,  two  parts  of  corn-  meal,  and  one  part  of 
wheat  bran,  by  weight.  The  grain  ration  fed  iu  the  first  period  con- 
tained about  0.4  of  a pound  more  digestible  matter,  and  both  grain  ra- 
tions contained  considerably  more  digestible  protein  than  the  turnip 
ration.  In  both  periods,  hay,  grain,  and  ruta  bagas  were  fed  to  each 
lot.  In  the  second  period  the  lots  were  reversed,  the  lot  on  ruta  bagas 
being  changed  to  the  grain  ration  and  vice  versa.  In  the  first  period 
the  lot  on  the  grain  ration  gained  97  pounds  and  the  lot  on  ruta-bagas* 
72  pounds  in  weight.  In  the  second  period,  when  30  pounds  of  ruta- 
bagas were  compared  with  4 pounds  of  grain,  the  lot  on  grain  gained  138 
pounds  and  the  lot  on  ruta-bagas  124  pounds,  still  showing  an  ad- 
vantage for  the  grain  as  compared  with  the  roots,  although  the  latter 
contained  rather  more  digestible  material. 

During  the  63  days  covered  by  the  experiment  one  half  of  the  sheep 
ate  1,340  pounds  of  digestible  material  and  the  other  half  1,338  pounds. 
The  total  gain  in  weight  on  roots  was  196  pounds  and  on  grain  235 
pounds,  a difference  of  39  pounds  in  favor  of  the  grain. 

“This  test  furnishes  a weighty  bit  of  evidence  against  the  somewhat 
common  opinion  that  the  dry  matter  of  roots  has  an  especial  and  pecu- 
liar value  beyond  the  small  quantity  which  it  may  be  wise  to  feed  for 
the  purpose  of  giving  variety  to  the  ration.”  The  advantage  of  the 
grain  is  attributed  to  the  excess  of  protein. 

An  experiment  in  producing  growth  in  lambs  ( Maine  Sta.  Report 
for  1891, pp.  53-57). 

Synopsis. — In  a comparison  of  grain  vs.  no  grain  for  young  lambs,  the  lot  on  grain 
gained  in  three  months  453  pounds,  while  the  lot  on  no  grain  gained  238  pounds 
in  weight.  The  lot  fed  grain  was  valued  at  $32.66  more  than  the  lot  fed  no 
grain,  and  the  cost  of  the  grain  eaten  by  this  lot  was  $12.79. 

To  compare  the  economy  of  feeding  lambs  full  and  scanty  rations, 
two  lots  of  10  ewes  and  12  lambs  each  were  fed  for  three  months  as  fol- 
lows: The  sheep  of  lot  1 received  1 pound  of  grain  each  per  day,  with 
hay  ad  libitum , and  the  lambs  had  access  at  all  times  to  a supply  of 
mixed  grain ; the  sheep  of  lot  2 received  J pound  of  grain  per  head, 
daily,  and  the  lambs  received  no  grain  except  what  they  ate  from  the 
mothers’  ration.  The  grain  mixture  consisted  for  a part  of  the  time  of 
three  parts  of  gluten  meal,  two  parts  of  corn  meal,  and  one  part  of 
wheat  bran,  and  for  the  remainder  of  the  time  of  equal  parts,  by  weight, 
of  linseed  meal,  corn  meal,  and  wheat  bran. 

The  tabulated  results  show  that  the  lambs  in  lot  1 on  the  liberal  ration 
gained  423  pounds,  and  those  in  lot  2 on  the  moderate  ration  238  pounds 
in  weight.  The  ewes  in  each  lot  lost  between  100  and  200  pounds  in 
weight  during  the  time  the  lambs  were  Avith  them,  after  deducting  the 
weight  of  the  fleeces,  those  in  lot  2 losing  52  pounds  more  than1  lot  1. 
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The  extra  amount  of  grain  eaten  by  lot  1 amounted  to  984  pounds, 
which,  at  $26  a ton,  cost  $12.79.  The  lambs  in  lot  1 were  considered 
worth  more  than  those  in  lot  2,  for  they  were  ready  for  the  market, 
while  the  others  were  not.  They  were  therefore  valued  at  10  cents,  and 
those  in  lot  2 at  6 cents  per  pound  live  weight.  The  calculation  on 
this  basis  shows  the  lambs  in  lot  1 to  be  worth  $25.36  more  than  those 
in  lot  2,  which,  after  deducting  the  cost  of  the  extra  grain,  leaves  a net 
gain  of  $22.47  from  the  liberal  feeding. 

Feeding  silage  to  lambs,  I.  P.  Roberts  and  G.  0.  Watson  (New 
Yorkg0frneU  Sta.  Bui.  No.  47 , Dec.,  1892 , pp.  247-249). 

yb  m>psis. — In  a comparison  of  silage  with  mixed  hay  for  lambs  4*pounds  of  silage 
took  the  place  of  about  1 pound  of  hay  and  proved  cheaper  at  current  prices 
than  hay. 

Two  lots  of  five"  grade  Shropshire  lambs  about  eight  months  old 
were  fed  from  December  8 to  April  27  to  compare  silage  with  mixed 
hay,  mostly  clover.  Lot  1 was  given  silage,  hay,  and  a grain  ration 
composed  of  one  part  of  linseed  meal,  two  parts  of  cotton-seed  meal, 
and  four  parts  of  wheat  bran,  by  weight;  and  lot  2 was  given  hay  with 
the  same  grain  ration  as  lot  1.  The  five  lambs  on  silage  made  a total 
gain  of  135J  pounds  and  those  on  dry  food  124  pounds.  The  total 
amount  of  dry  matter  consumed  in  the  food  by  the  two  lots  was  prac- 
tically the  same.  The  lot  on  dry  food  drank  555  pounds  more  water 
than  the  one  on  silage,  but  considering  the  water  in  the  food  the  silage 
lot  consumed  324  pounds  more  water  than  the  lot  fed  wholly  on  dry 
food.  The  1,166  pounds  of  silage  eaten  took  the  place  of  300  pounds 
of  hay  and  proved  the  cheaper  food  in  this  experiment. 

To  carry  the  comparison  still  further,  assuming  as  a basis  a yield  of  2 tons  of  hay 
per  acre,  would  require  as  an  equivalent  a yield  of  less  than  8 tons  of  silage  per 
acre.  As  a matter  of  fact  our  land  that  produces  2 tons  of  hay  yields  from  12  to 
16  tons  of  silage  per  acre.  Or  the  comparison  may  he  made  in  still  another  way : 
If  hay  costs  $10  per  ton  the  silage  in  this  experiment  had  a feeding  value  of  more 
than  $2.50  per  ton. 

Nitrogenous  and  carbonaceous  rations  for  lambs,  I.  P.  Roberts 
and  G.  0.  Watson  (New  York  Cornell  Sta.  Bui.  No.  47,  Dec.,  1892,  pp. 
250-253). 

Synopsis. — A comparison  of  a nitrogenous  ration  with  a carbonaceous  ration  for 
lambs  resulted  as  follows:  The  lot  on  the  nitrogenous  ration  (1 : 3.5)  consumed 
about  27  per  cent  more  dry  matter,  drank  about  twice  as  much  water,  and 
gained  about  21  per  cent  more  in  weight  than  the  lot  on  the  carbonaceous  ration 
(1  : 8.4). 

From  November  15  to  February  26  two  lots  of  nine  grade  Shrop- 
shire lambs  about  eight  months  old  were  fed,  one  on  a carbonaceous 
ration  having  a nutritive  ratio  of  1 : 8.4  and  the  other  on  a nitrogenous 
ration  having  a nutritive  ratio  of  1 : 3.5.  Both  lots  received  hay  and 
turnips  for  coarse  food  and  lot  1 (carbonaceous)  received  a grain  ration 
of  seven  parts  of  corn  and  one  part  of  oats,  while  lot  2 (nitrogenous)  re- 
ceived a mixture  of  three  parts  linseed  meal  and  two  parts  of  wheat 
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bran,  and  a mixture  of  three  parts  cotton-seed  meal  and  two  parts 
wheat  bran  in  the  evening.  The  amount  of  grain  fed  was  regulated 
by  the  appetite  of  the  animal.  The  tabulated  results  show  that  lot 
1 on  the  carbonaceous  ration  gained  202  pounds,  and  lot  2 on  the 
nitrogenous  ration  gained  245 J pounds  during  the  trial;  arid  that  lot  2 
consumed  about  35  per  cent  more  hay  and  about  17  per  cent  more 
grain  and  drank  more  than  twice  as  much  water  as  lot  1.  The  lot  on 
the  nitrogenous  ration  consumed  about  27  per  cent  more  dry  matter 
and  gained  about  21  per  cent  more  in  weight,  and  the  gain  was  much 
more  uniform  than  in  the  case  of  lot  1.  It  is  a matter  of  experience  at 
the  station  that  in  comparisons  of  nitrogenous  and  carbonaceous  rations 
the  gain  of  the  individuals  on  the  nitrogenous  ration  is  more  uniform 
than  on  the  carbonaceous  ration. 

Nitrogenous  and  carbonaceous  rations  for  pigs,  I.  P.  Roberts 
and  G.  C.  Watson  {New  Yorlz  Cornell  Sta.  Bui.  No.  47 , Bee.,  1892,  pp. 
253-261,  figs.  3). 

Synopsis. — In  two  comparisons  of  nitrogenous  and  carbonaceous  rations  for  pigs  the 
results  were  not  uniform.  In  the  first  experiment  there  was  no  marked  differ- 
ence between  the  gain  in  live  weight  and  the  chemical  composition  of  the  meat 
in  the  case  of  the  two  lots.  In  the  second  experiment  the  gain  in  live  weight 
was  larger  and  the  proportion  of  lean  meat  was  greater  in  the  case  of  the  lot 
fed  the  nitrogenous  ration. 

In  the  first  experiment  four  Poland-China  pigs,  weighing  about  120 
pounds  each,  were  divided  into  two  lots  and  fed  from  December  23  to 
April  27,  one  hundred  and  twenty-five  days.  Lot  1 received  corn  meal 
and  skim  milk,  furnishing  a nutritive  ratio  of  1 : 8.9  (carbonaceous),  and 
lot  2 received  corn  meal,  skim  milk,  and  meat  scrap,  furnishing  a nutri- 
tive ratio  of  1:2.8  (nitrogenous).  Both  lots  made  a rapid  aiid  uniform 
gain  in  live  weight,  averaging  1.22  pounds  per  head  daily  for  lot  1 and 
1.27  pounds  for  lot  2,  and  were  nearly  alike  in  total  weight  and  general 
appearance.  Reproductions  from  photographs  of  cross  sections  be- 
tween the  eleventh  and  twelfth  ribs  show  no  marked  difference  in  the 
amount  and  distribution  of  lean  and  fat  meat  in  the  case  of  the  two 
lots,  and  analyses  which  are  tabulated  of  a section  taken  from  the  car- 
cass of  each  hog  between  the  eleventh  and  thirteenth  ribs  failed  to 
show  wider  differences  in  protein  between  the  two  lots  than  between 
individuals  of  the  same  lot.  In  this  experiment  therefore  the  wide 
difference  in  the  nature  of  the  food  did  not  materially  affect  the  gain 
in  live  weight  nor  the  proportion  of  fat  and  lean  meat.  The  only 
marked  difference  in  the  internal  organs  was  that  the  livers  of  the 
nitrogeneous  lot  were  nearly  twice  as  heavy  as  those  of  the  carbonace- 
ous lot. 

In  the  second  trial  four  Poland-China  pigs  about  three  months  old 
were  divided  into  two  lots  and  fed  from  November  2 to  April  12  car- 
bonaceous and  nitrogenous  rations  respectively.  The  pigs  were  off- 
spring of  the  pigs  fed  in  the  previous  trial,  those  in  lot  1 (carbonace- 
ous) being  from  a pig  which  was  fed  on  the  carbonaceous  ration,  and 
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those  in  lot  2 (nitrogenous),  from  one  fed  tlie  nitrogenous  rations  as  de- 
scribed above.  In  this  experiment  the  carbonaceous  ration  consisted 
of  twenty-seven  parts  of  corn  meal,  two  parts  of  beef  tallow,  and  one 
part  of  meat  scrap,  the  meat  scrap  being  added  to  make  the  ration 
more  palatable  and  the  beef  tallow  to  offset  the  meat  scrap  ; and  the 
nitrogenous  ration,  of  two  parts  of  corn  meal  and  one  part  of  meat 
scrap  and  skim  milk.  The  nutritive  ratios  were  1 : 9 and  1 : 2.2,  respec- 
tively. The  average  daily  gain  per  pig  was  1.1  pounds  for  the  carbon- 
aceous lot  and  1.4  pounds  for  the  nitrogenous  lot.  The  pigs  on  the 
nitrogenous  food  were  larger  and  longer,  and  showed  less  tendency  to 
lay  on  fat.  The  proportion  of  lean  meat  was  considerably  larger  in  the 
case  of  this  lot.  The  amount  of  fat  meat  was  larger  in  the  lot  fed  the 
carbonaceous  rations  and  the  amount  of  lean  meat  much  less  than  in 
the  pigs  fed  on  the  nitrogenous  ration. 

In  tliis  experiment  tlie  addition  of  the  small  amount  of  meat  scrap  and  scrap  tal- 
low to  the  ration  of  lot  1 seemed  to  have  the  desired  effect  of  increasing  the  con- 
sumption of  grain  of  that  lot,  for  on  one  or  two  occasions  when  the  animals  of  this 
lot  were  fed  their  usual  amount  of  corn  meal  without  the  meat  scrap  and  scrap 
tallow  the  meal  was  not  all  consumed,  but  when  the  same  quantity  of  corn  meal 
was  fed  with  the  meat  scrap  and  scrap  tallow  the  food  was  greedily  consumed. 

Conformation  of  horse,  governing  selection,  E.  A.  A.  Grange 
( Michigan  Sta.  Bui.  No.  89 , Dec.,  1892 , pp.  9). — This  article  contains 
tentative  scales  of  points  with  reference  to  conformation,  education, 
health,  and  history  of  the  horse.  Separate  conformation  scales  are 
given  for  the  coach  stallion  and  mare,  draft  stallion  and  mare,  thorough- 
bred stallion  and  mare,  and  the  trotting  bred  stallion.  The  bulletin 
is  so  arranged  that  readers  interested  in  this  subject  may  note  their 
views  regarding  the  proposed  scales  and  return  the  marked  copies  to 
the  author,  who  hopes  thus  to  be  able  to  formulate  a scale  of  points 
which  will  be  of  value  in  judging  of  the  merits  of  different  classes  of 
horses. 

Feeding  experiments  with  colts  (Maine  Sta.  Report  for  1891,  pp.  58-61 J. 

Synopsis. — In  a comparison  on  two  grade  Percheron  colts  eleven  months  old,  of  oats, 
with  a grain  mixture  of  middlings,  glnten  meal,  and  linseed  meal,  considerably 
larger  gains  were  made  on  the  grain  mixture,  which  was  the  more  nitrogenous 
ration. 

A comparison  recorded  in  the  Annual  Report  of  the  station  for  1890 
(E.  S.  R.,  vol.  hi,  p.  391)  of  oats  with  a mixture  of  peas  and  middlings, 
resulted  very  favorably  to  the  latter  grain,  and  the  present  experiment 
was  made  to  compare  oats,  with  other  common  commercial  feeding 
stuffs  of  a nitrogenous  character. 

Two  grade  Percheron  colts  eleven  months  old,  a filly  and  a gelding, 
were  fed  in  two  periods  of  forty-three  and  forty-one  days  each.  In  the 
first  period  10  pounds  of  hay  and  516  pounds  of  grain  mixture  composed 
of  middlings,  gluten  meal,  and  linseed  meal,  and  in  the  second  period 
10  pounds  of  hay  and  617  pounds  of  oats  were  fed  per  head.  The  average 
cost  of  the  daily  ration  in  the  first  period  was  12  cents  and  in  the  second 
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period  14  cents.  The  average  daily  gain  in  weight  during  the  first  period 
(grain  mixture)  was  1.51  and  1.16  pounds  respectively,  and  in  the  second 
period  (oats),  0.43  and  0.93  pound. 

“In  two  tests  of  the  relative  growth  produced  in  colts  by  mixed  grain 
and  by  oats,  the  greater  growth  was  obtained  in  both  instances  from 
the  mixed  grain.  [The  conclusion  is  that]  oats  are  a comparatively 
costly  feeding  stuff,  and  if  they  are  not  essential  to  the  horse  ration 
there  would  be  a financial  advantage  in  discarding  their  use,  so  long  as 
present  prices  hold.” 


DAIRYING. 

E.  W.  Allen,  Editor . 

The  Babcock  milk  test  adapted  to  testing  cream,  J.  M.  Bart- 
lett ( Maine  Sta.  Report  for  1891 , pp.  71-80 , fig.  1). — A reprint  of  Bulle- 
tin No.  3 (second  series)  of  the  station  (E.  S.  R.,  vol.  hi,  p.  397)  with  a 
few  further  remarks  in  explanation  of  the  method  of  applying  the  test 
at  creameries. 

Experiments  in  the  manufacture  of  cheese,  July-October,  1892, 

L.  L.  Yan  Slyke  {New  York  State  Sta.  Buis.  Nos.  46  and  47 , n.  ser ., 
Sept,  and  Nov.,  1892 , pp.  185-242 , 243-306). — Accounts  of  experiments 
in  cheese-making  in  May  and  June  have  been  reported  in  Bulletins  Nos. 
43  and  45  of  the  station  (E.  S.  R.,  vol.  iv,  pp.  365,  426).  The  experi-' 
ments  in  July,  August,  September,  and  October,  described  in  the  pres- 
ent bulletins,  form  a part  of  the  same  series  of  investigations  which  is 
being  carried  on  at  the  station  and  at  cheese  factories  in  the  State.  The 
experiments  of  each  month  are  published  separately,  with  a summary  of 
the  results.  These  accounts  present  full  tabulated  data  for  the  experi- 
ments, including  analyses  of  the  milk,  whey,  and  cheese;  the  loss  of 
milk  constituents,  etc.  The  principal  results  for  the  four  months  are 
here  summarized. 

Loss  of  milk  constituents  in  cheese-making. — The  actual  amount  of  fat 
lost  in  the  whey  per  100  pounds  of  milk  was  fairly  uniform  under  the 
same  conditions  of  manufacture  and  was  practically  independent  of 
the  amount  of  fat  in  the  milk.  The  average  amount  of  fat  lost  in  the 
whey  in  the  different  months  ranged  from  about  4J  to  a little  over  5 
ounces  for  100  pounds  of  milk,  which  was  from  7.5  to  9.4  per  cent  of  the 
fat  in  the  milk.  As  a rule  the  loss  was  slightly  less  in  the  station  ex- 
periments than  in  the  factory  experiments.  The  amount  of  casein  and 
albumen  lost  in  the  whey  was  quite  uniform  under  all  the  conditions 
tried.  The  average  amount  of  casein  and  albumen  lost  in  the  whey 
was  about  12  ounces  for  100  pounds  of  milk,  equivalent  to  from  22J  to 
24  per  cent  of  the  casein  and  albumen  in  the  milk. 

Influence  of  composition  of  milk  on  composition  of  cheese. — In  the  cheese 
made  from  normal  milk,  the  amount  of  fat  in  100  pounds  of  green  cheese 
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varied  from  about  32  to  37J  pounds.  In  the  cheese  made  from  milk 
one  fourth  skimmed,  the  fat  was  diminished  to  from  28.75  to  31.68 
pounds.  Skimming  a little  less  than  one-half  reduced  the  fat  to  23.13 
pounds,  and  skimming  one-tenth,  to  31.5  pounds.-  The  addition  of 
cream  to  milk  increased  the  fat  in  the  cheese  to  38.13  pounds.  In 
general,  the  fat  exercised  a greater  influence  upon  the  composition  of 
the  cheese  than  did  any  other  constituent  of  the  milk.  In  the  cheese 
made  from  the  normal  milk  the  amount  of  casein  and  albumen  in  100 
pounds  of  cheese  was  a fairly  uniform  quantity,  varying  in  the  green 
cheese  from  22.3  to  25.5  pounds.  Skimming  the  milk  increased  and 
adding  cream  diminished  the  per  cent  of  casein  and  albumen  in  the 
cheese. 

The  results  appear  to  indicate  that  in  cheese  made  from  normal  milk 
containing  from  3.5  to  4.4  per  cent  of  fat  there  should  be  from  1.3  to 
1.5  pounds  of  fat  for  1 pound  of  casein  and  albumen  in  the  water- free 
cheese.  Partial  skimming  reduced  this  ratio  considerably. 

Influence  of  composition  of  millc  on  yield  of  cheese. — Of  the  increased 
yield  of  cheese  obtained  in  the  various  experiments,  from  40  to  93  per 
cent  was  due  to  an  increase  of  fat  in  the  milk  from  which  the  cheese 
was  made.  The  amount  of  fat  retained  in  the  cheese  made  from  100 
pounds  of  milk  increased  when  the  amount  of  fat  in  the  milk  increased, 
but  not  with  exact  uniformity.  The  amount  of  casein  and  albumen 
retained  in  the  cheese  made  from  100  pounds  of  milk  increased  quite 
uniformly  when  the  amount  of  casein  and  albumen  in  the  milk  increased. 
The  amount  of  water  retained  in  the  cheese  made  from  100  pounds  of 
milk  was  quite  variable  and  appeared  to  be  dependent  upon  conditions 
of  manufacture  more  than  upon  the  composition  of  the  milk.  The 
proportion  of  the  increased  yield  due  to  increased  amount  of  water 
retained  in  the  cheese  ranged  from  5 to  50  per  cent  in  various  experi- 
ments. The  amount  of  milk  required  to  make  1 pound  of  cheese  varied 
between  8.45  and  10.04  pounds. 

Influence  of  variation  of  conditions  of  manufacture. — The  use  of  a 
large  amount  of  rennet  was  accompanied  by  a little  larger  loss  of  fat 
in  some  cases  and  a smaller  loss  in  other  cases.  The  yield  was  slightly 
greater  with  the  larger  amount  of  rennet,  owing  to  retention  of  water. 

As  between  the  losses  of  fat  in  cutting  the  curd  in  hard  and  soft 
condition,  the  results  were  conflicting.  Hard  cutting  usually  gave  a 
larger  yield,  owing  largely  to  retention  of  more  moisture. 

As  between  the  stirred-curd  and  the  Cheddar  processes,  the  results 
were  not  uniform. 

When  the  curd  was  cut  coarse  there  was  a smaller  loss  of  milk  con- 
stituents and  a decidedly  larger  yield  of  cheese,  but  the  cheese  was 
very  salvy  owing  to  the  excess  of  water  retained.  When  tainted  milk 
was  used  the  loss  of  fat  was  increased  from  0.3  to  0.5  pound  for  100 
pounds  of  milk,  the  yield  of  cheese  was  diminished,  and  the  flavor  and 
texture  were  unfavorably  affected. 

Milk  was  aerated  by  passing  it  through  a Baby  separator  and  then 
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mixing  the  cream  and  shim  milk.  The  loss  of  fat  in  manufacture  was 
a little  greater  with  such  milk  than  with  the  unseparsited  milk,  while 
there  was  in  addition  considerable  loss  from  inability  to  mix  fat  com- 
pletely with  the  “skim  milk.  The  yield  was  somewhat  less  from  the 
separated  milk.  Under  the  conditions  employed,  the  losses  were  not 
increased  by  exposing  milk  to  foul  odors,  but  the  experiments  are  re- 
garded as  preliminary  and  not  conclusive  for  general  conditions.  The 
yield  was  not  affected.  When  milk  was  diluted  with  water  the  loss 
was  slightly  above  the  average,  but  the  yield  of  cheese  was  not  appar- 
ently diminished. 

Loss  of  cheese  in  weight. — The  loss  in  weight  * the  first  month  after 
manufacture  varied  from  4.6  to  9.34  pounds  for  each  100  pounds  of 
green  cheese,  excepting  the  cheese  made  from  partially  soured  milk, 
which  lost  15.7  pounds. 

Cheese  and  its  manufacture,  N.  E.  Wilson  {Nevada  Sta.Bul.  No. 
18 , Nov.,  1892,  pp.  27,  figs.  17). — This  bulletin,  as  its  subject  indicates, 
is  devoted  to  a popular  discussion  of  the  subject  of  cheese-making  in 
general,  the  processes  of  cheese  manufacture,  cheese-making  appa- 
ratus, the  method  of  running  a cheese  factory,  paying  for  milk,  etc.; 
a review  of  the  San  Francisco  cheese  market  for  four  years  past;  the 
outfit  for  a cheese  factory,  both  in  connection  with  and  separate  from 
a creamery;  and  a x>lan  of  arrangement  of  a combined  creamery  and 
cheese  factory. 

u Dairying  is  no  longer  an  experiment  in  this  State.  The  industry 
is  firmly  established.  Nevada  butter  is  unsurpassed  in  quality  and 
there  is  no  reason  why  we  cannot  make  an  equally  good  quality  of 
cheese.” 

The  bulletin  is  illustrated  with  cuts  of  various  kinds  of  cheese  vats, 
curd  knives,  curd  mill,  curd  sink,  cheese  presses,  and  cheese  lioox>s. 
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Reports  of  director  and  treasurer  of  Maine  Station  ( Maine  Sta. 
Report  for  1891 , pp.  i-vm). — Brief  general  statements  regarding  the 
work  of  the  station  and  a financial  report  for  the  year  ending  June 
30,  1891.  Attention  is  called  to  the  fact  that  Maine  is  the  only  State 
in  which  the  inspection  of  fertilizers  is  paid  for  out  of  funds  appro- 
priated by  the  United  States  Government,  and  it  is  recommended 
that  the  State  provide  for  this  work.  The  horticultural  dejiartment 
was  organized  during  the  year  and  additional  facilities  were  provided 
for  dairying  and  pig-feeding. 

Equipment  of  Maine  Station  (Maine  Sta.  Report  for  1891,  pp. 
21-28,  plates  5). — An  illustrated  description  is  given  of  the  station  barn 
and  feeding  stalls,  and  of  the  equipment  for  making  digestion  experi- 
ments and  other  feeding  experiments  with  cows,  sheep,  pigs,  etc. 


ABSTRACTS  OF  PDBLICATIONS  OF  THE  UNITED  STATES  DEPARTMENT  OF 

AOR1CULTURE. 


Report  of  the  statistician  ( Division  of  Statistics,  Report  Wo.  100, 
n.  ser.,  Wov.  and  Dec.,  1892 , pp.  379-416). — This  includes  the  following 
articles:  Agricultural  production  and  distribution  of  the  world;  tests 
of  averages  of  condition ; address  of  the  statistician  at  the  annual  meet- 
ing of  the  Patrons  of  Husbandry;  reciprocity  and  agricultural  exports; 
European  crop  report  for  December,  1892;  notes  on  foreign  agriculture; 
and  freight  rates  of  transportation  companies. 

The  crops  of  the  year  ( Division  of  Statistics,  Report,  Dec.,  1892 , 
pp.  28). — Notes  and  tabulated  data  regarding  the  meteorological 
conditions  affecting  crops  in  the  United  States  in  1892;  the  general 
history  of  the  crops  of  the  year  and  the  estimated  yields  of  corn, 
wheat,  oats,  and  flaxseed ; farm  prices ; and  notes  from  reports  of  State 
agents. 

The  following  table  gives  the  average  crops  of  corn,  wheat,  and  oats 
during  different  periods,  as  compared  with  the  crops  of  these  cereals 
in  1892 : 


Yield,  area,  and  value  of  corn,  wheat,  and  oats  in  the  United  States. 


Total  yield. 

Total  area. 

Total  value. 

Average 
value  per 
bushel. 

Average 
yield 
per  acre. 

Average 
value 
per  acre. 

CORN. 

Bushels. 

Acres. 

Dollars. 

Gents. 

Bushels. 

Dollars. 

Average,  1870  ’79 

1, 184, 486, 954 

43, 741, 331 

504,571,048 

42.6 

27.1 

11. 54 

Average,  1880-89  

1,  703, 443,  054 

70, 543,  457 

668,  942, 370 

39.3 

24.1 

9.48 

1892 

1,  628, 464,  000 

70, 626, 658 

642, 146,630 

39.4 

23.1 

9. 09 

WHEAT. 

Average,  1870-79 

312, 152,  728 

25, 187,414 

327, 407, 258 

104.9 

12.4 

13.  00 

Average,  1880-89 

449, 695,  359 

37,  279, 162 

371,  809,  504 

82.7 

12.1 

9.  97 

1892..: 

515, 949,  000 

38,  554,430 

322,  111,  881 

62.4 

13.4 

8. 35 

OATS. 

Average,  1870-79 

314, 441, 178 

11, 076,822 

111,  075,  223 

35.3 

28.4 

10. 03 

Average,  1880-89 

584,  395,  839 

21,  996,  376 

180, 866,412 

30.9 

26.6 

8.  22 

1892 

661, 035, 000 

27,  063, 835 

209, 253, 611 

31.7 

24.4 

7.73 

The  meteorological  records  of  the  season,  as  compiled  from  original  data  gathered 
by  the  Weather  Bureau,  show  that  during  the  crop  season  of  1892,  covering  the 
period  of  crop  growth  from  April  to  September,  inclusive,  there  was  an  excess  of 
rainfall  in  the  principal  agricultural  districts,  accompanied  by  low  temperature  dur- 
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ing  the  early  season  up  to  July,  and  a temperature  above  the  normal  during  the 
closiug  months.  The  rainfall  of  the  season,  although  heavy,  was  not  well  distribu- 
ted, the  excess  of  the  year  having  occurred  in  the  early  months  accompanied  by  low 
temperatures,  leaving  the  hot  months  of  August  and  September  with  a marked  defi- 
ciency. * * * The  record  of  crop  history  of  the  year  will  serve  to  strikingly 

illustrate  the  intimate  relation  between  meteorology  and  crop  production.  As  already 
pointed  out.  the  early  season  was  unusually  wet  and  cold,  conditions  which  tended 
to  seriously  hinder  the  preparation  of  the  soil,  planting,  and  germination  of  seed. 
This  is  reflected  in  decreased  areas  of  some  crops  and  substitution  of  others,  as  well 
as  in  the  comparatively  low  returns  of  condition  which  were  made  during  the  first 
few  months  of  the  growing  season.  The  change  in  conditions  during  the  latter  part 
of  July  and  in  August  and  September,  giving  warm,  dry  weather,  is  likewise  mani- 
fest in  the  crop  record.  There  was  improvement  in  the  returns  of  condition,  a more 
hopeful  feeling  becoming  apparent  as  the  season  progressed,  and  harvesting  and 
threshing  results  exceeded  expectations  as  a result  of  unusually  favorable  weather 
conditions  at  that  important  season.  * * * 

There  has  been  a heavy  increase  in  barley  in  the  past  two  years.  The  crop  of  1891 
was  the  largest  ever  harvested.  Another  increase  was  made  last  year  generally, 
though  there  was  a slight  decrease  in  New  York.  The  production  of  barley  has  in- 
creased in  ten  years  nearly  50  per  cent,  and  the  volume  of  importation  has  decreased 
materially. 

Buckwheat  remains  the  smallest  cereal  crop,  with  slight  tendency  to  enlargement. 
The  usual  product  is  about  12,000,000  bushels,  of  which  New  York  and  Pennsylvania 
produced  six-tenths,  and  Michigan,  Wisconsin,  and  Minnesota  about  half  of  the 
remainder.  Yery  little  is  grown  in  the  South.  * * * 

One  of  the  poorest  crops  of  potatoes,  ever  reported  was  garnered  in  1892.  It  was  a 
little  better  than  those  of  1881  and  1887.  The  October  report  of  condition  made  an 
average  percentage  of  67.7,  or  two-thirds  of  a normal  crop.  Planting  was  inter- 
fered with  in  the  central  West  by  heavy  rains,  and  there  was  some  complaint  of  rot- 
ting of  the  seed  on  account  of  the  moisture  of  the  seed  bed.  The  potato  beetle  was 
present  as  usual,  but  was  not  a large  factor  in  deterioration  compared  with  the  heavy 
rainfall.  A further  decline  was  reported  in  August,  which  was  heaviest  in  New 
England  and  the  Middle  States.  Blight  and  rot  began  to  threaten  the  crop.  Alter- 
nations of  wet  and  dry  weather  affected  it  in  the  East,  and  in  the  Ohio  Valley  and 
Northwest  it  was  injured  by  excess  of  moisture,  while  in  Iowa  damage  was  done  by 
heavy  rains  in  the  early  season  folio  wed  by  continued  hot  weather,  which  packed  the 
soil  and  prevented  cultivation  and  growth.  The  injury  in  Kansas  and  Nebraska  was 
mainly  the  result  of  drouth  in  the  later  season.  The  crop  was  in  fairly  good  con- 
dition in  the  mountain  States,  and  only  moderately  so  on  the  Pacific  coast.  Its  qual- 
ity, as  a whole,  is  quite  inferior.  * * * 

The  cotton  acreage  was  heavily  reduced,  from  the  discouraging  effect  of  low  prices, 
in  accordance  with  the  recommendation  of  this  Department  and  all  intelligent 
friends  of  cotton-growing.  In  the  Mississippi  region  a compulsory  reduction  re- 
sulted from  overflows  of  that  river  and  its  tributaries.  * * * 

The  general  average  of  condition  in  October  was  five  points  lower  than  in  1891, 
and  the  lowest  of  any  season  since  1884.  The  crop  will  be  the  smallest  for  several 
years,  first  on  account  of  diminution  of  area,  and  in  a less  degree  from  low  condition. 

It  has  been  a poor  year  for  the  orchard  fruits  of  the  temperate  zone,  except  that 
apples  have  been  abundant  in  some  portions  of  New  England.  * * * 

In  1891,  as  a result  of  high  prices  of  flaxseed  and  especially  favorable  conditions 
for  seeding,  the  crop  reached  the  largest  proportions  ever  recorded.  There  almost 
seemed  indications  of  a genuine  and  permanent  revival  of  interest  in  flax-growing, 
judging  by  the  sudden  increase  in  the  area  devoted  to  the  crop  in  most  districts 
where  it  is  grown.  Based  as  it  was,  however,  on  a merely  temporary  market  ad- 
vance, it  was  foreseen  that  it  could  not  be  permanent.  * * * 
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That  this  view  was  correct  was  proven  by  the  returns  for  the  present  year.  The 
failin';’  off  in  acreage  and  production  from  last  year  is  very  heavy  and  quite  generally 
distributed.  Naturally,  however,  it  is  less  marked  in  the  newer  agricultural  dis- 
tricts, where  flax  is  essentially  a pioneer  crop,  grown  both  for  its  value  as  a money 
crop  and  as  a means  of  subduing  the  rich  virgin  soil.  The  westward  movement  of 
the  center  of  production,  the  result  of  the  tendency  to  make  flax  a first  crop  in  the 
development  of  agriculture,  which  has  been  made  apparent  at  each  successive  census 
or  special  investigation,  is  continued.  In  1880  about  65  per  cent  of  the  crop  was 
grown  east  of  the  Mississippi  River.  By  the  present  return  it  appears  that  only  a 
little  more  than  1 per  cent  now  comes  from  this  district.  * * * 

[Flax  is  principally  grown  in  Minnesota,  Iowa,  Kansas,  Nebraska,  and  South  Da- 
kota.] 

The  crop  is  now  grown  practically  for  seed,  the  straw  and  fiber  not  being  utilized 
under  present  conditions,  and  so  long  as  this  prevails  the  crop  can  not  become  a 
general  or  comparatively  important  one  in  American  agriculture. 

Proceedings  of  the  ninth  annual  convention  of  the  Association 
of  Official  Agricultural  Chemists,  H.  W.  Wiley  (Division  of  Chem- 
istry, Bui.  No.  35,  pp.  260). — This  is  a detailed  report  of  the  convention 
held  in  Washington,  August  25-27,  1892.  A brief  account  of  this 
meeting  has  already  been  given  (E.  S.  B.,  vol.  iv,  p.  115). 

Contributions  from  the  XT.  S.  National  Herbarium  (Division  of 
Botany , Contributions  from  the  U.  S.  National  Herbarium,  vol.  i,  No.  6, 
Dec.  6,  1892,  pp.  189-232,  plates  2). — This  includes  a list  of  plants  col- 
lected by  0.  8.  Sheldon  and  M.  A.  Carleton  in  the  Indian  Territory  and 
adjacent  regions  during  1891,  and  some  observations  upon  the  native 
plants  of  the  same  regions. 

The  list  of  plants,  with  numerous  critical  notes,  is  by  J.  M.  Holzinger. 
Two  new  species,  Ipomeea  carletoni  and  Euphorbia  strictior,  are  de- 
scribed and  figured. 

The  observations  upon  the  native  plants  are  by  M.  A.  Carleton.  He 
considers  them  under  the  following  heads:  Plants  characteristic  to 
Oklahoma  and  eastern  Indian  Territory,  western  Indian  Territory, 
southern  Kansas,  Keutral  Strip,  and  the  Panhandle  of  Texas.  He  also 
considers  them  in  reference  to  their  places  of  growth  as  plants  charac- 
teristic of  sandy  regions,  of  the  gypsum  hills,  of  the  salt  marshes,  and 
of  the  sandstone  outcrops. 

The  diurnal  variation  of  barometric  pressure,  E.  K.  Cole 
( Weather  Bureau  Bui.  No.  6,  pp.  32).  —Atmospheric  pressure  undergoes 
regular  daily  variations,  attaining  as  a rule  two  maxima  and  two  minima 
every  twenty-four  hours.  The  minima  occur  between  2 and  4 in  the 
morning  and  afternoon,  and  the  maxima  between  8 and  11  in  the  fore- 
noon and  evening. 

On  the  open  sea,  in  the  tropics,  where  the  disturbing  effect  of  a land  surface  is 
eliminated  and  the  daily  variation  in  temperature  reduced  to  a minimum,  the  baro- 
metric curve  is  almost  perfectly  symmetrical,  presenting  nearly  equal  maxima  and 
minima  at  equal  intervals  of  six  hours.  On  land,  however,  and  particularly  in  the 
interior  of  continents,  the  symmetry  is  considerably  diminished,  the  maxima  and 
minima  are  no  longer  equal,  the  day  variation  exceeds  that  of  the  night,  and  the  in- 
tervals between  the  maxima  and  minima  differ  measurably. 
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The  physical  causes  of  this  phenomenon  have  not  heretofore  been 
satisfactorily  explained,  despite  its  regular  character.  In  the  present 
article  “the  method  of  harmonic  analysis,  i.  e.,  the  resolution  of  the 
barometric  oscillation  into  its  harmonic  constituents,”  is  applied  to  the 
solution  of  the  problem. 

It  is  found  that  the  barometric  oscillation  consists  in  the  main  of  two  components, 
with  periods  of  twenty-four  and  twelve  hours,  respectively.  Of  these  the  daily  com- 
ponent is  decidedly  irregular  in  both  phase  and  amplitude,  and  is  undoubtedly  due, 
at  least  in  a large  part,  to  local  conditions.  It  nearly  disappears  on  the  tropical 
ocean,  but  occurs  everywhere  on  the  land  with  a large  amplitude,  which  increases 
toward  the  centers  of  the  continents  and  attains  its  maximum  values  in  mountain 
valleys.  The  second  (bidaily)  component,  on  the  contrary,  presents  the  utmost 
regularity  in  both  phase  and  amplitude. 

It  is  apparently  entirely  independent  of  local  conditions  taking  place  over  the 
entire  earth,  at  least  as  far  as  latitude  60°,  with  a nearly  mathematically  uniform 
phase,  and  a constant  amplitude,  diminishing  slowly  as  the  latitude  increases. 
Besides  these  two  components  there  are  others  of  higher  orders,  which  however 
constitute  only  a very  small  part  (in  the  mean  perhaps  one  eighth)  of  the  whole.  Of 
course,  the  third  component  (period  eight  hours)  seems  from  its  regular  character  to 
represent  a physical  reality.  Whether  this  is  true  of  the  others  remains  to  be 
established.  * * * 

The  first  component  is  certainly  due  to  such  daily  causes  as  the  variation  in  the 
temperature  with  its  single  maximum,  land  and  sea  breezes,  precipitation,  frost, 
dew,  and  the  general  daily  phenomena  which  are  connected  with  the  topography  of 
the  particular  region. 

The  second  component  is  an  entirely  different  matter.  We  have  here  an  oscilla- 
tion with  a period  of  twelve  hours  nearly  uniform  over  the  entire  globe  as  far  as 
latitude  60°,  with  a phase  which  moves  with  the  greatest  regularity  forward  in 
summer  and  backward  in  winter,  through  a range  of  about  an  hour.  It  is  in  form 
a perfect  analogy  to  the  solar  tide.  * * * 

The  only  criteria  available  for  distinguishing  the  real  from  the  imaginary  com- 
ponents are  the  regularity  of  the  former  and  their  coincidence  with  other  physical 
phenomena.  From  this  standpoint  the  third  component  must  certainly  be  regarded 
as  real.  This  component  resembles  greatly  the  second.  Although  very  small  in  the 
mean,  it  is  extremely  regular  and  uniform  over  the  whole  earth.  Its  amplitude  has 
a minimum  at  each  equinox,  a large  maximum  in  winter  and  a smaller  one  in  sum- 
mer. Besides  this  the  third  component  reverses  it  phase  at  the  equinoxes,  i.  e.,  its 
maxima  in  summer  fall  at  the  hours  of  the  minima  in  winter.  It  seems  certain  that 
this  component  is  connected  in  some  way  with  the  annual  march  of  the  sun,  and  is 
of  the  same  general  character  as  the  second  in  regard  to  its  moving  cause. 

The  fourth  component  also  shows  a very  noticeable  regularity  in  both  amplitude  and 
phase,  although  much  less  so  than  the  third.  This  component  has  a nearly  constant 
amplitude  from  the  vernal  to  the  autumnal  equinox,  increasing  about  threefold  in 
winter.  The  rapid  and  considerable  change  of  its  phase  from  month  to  month, 
while  proceeding  with  great  uniformity  over  the  earth,  makes  it  difficult  to  deter- 
mine in  many  cases  whether  the  change  is  a progression  or  a regression,  and  the 
difficulty  is  increased  by  the  smallness  of  the  amplitude  in  summer,  which  may 
decidedly  affect  the  accuracy  of  the  calculation  of  the  phase.  A satisfactory  treat- 
ment of  the  fourth  component  would  require  its  determination  for  smaller  intervals 
than  a month.  Probably  fifteen  days  would  be  a convenient  interval.  From  the 
data  available  it  would  seem  that  the  fourth  component  is,  like  the  preceding  ones, 
a physical  reality. 
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The  amplitudes  and  the  phases  of  the  first  four  components  of  atmos- 
pheric pressure  computed*  from  the  monthly  means  for  periods  of  from 
2 to  4 years  for  six  cities,  Boston,  New  York,  Philadelphia,  Chicago, 
St.  Louis,  and  Denver,  are  given  in  tables  and  compared  with  similar 
data  for  Greenwich,  England,  for  20  years  (1854-?73),  besides  tables 
showing  the  actual  distribution  of  the  barometric  pressure  for  every 
0.05  inch  for  every  month  from  April,  1888,  to  December,  1891,  at  New 
York,  together  with  the  probable  distribution  deduced  from  the  proba- 
bility curve  y = — e — h2x2. 

v n 

A compilation  of  analyses  of  American  feeding  stuffs,  E.  H. 

Jenkins  and  A.  L.  Winton  (Office  of  Experiment  Stations , Experiment 
Sta.  Bui.  No.  11,  pp.  155). — This  includes  all  analyses  of  American  feed- 
ing stuffs  which  were  published  before  September,  1890,  and  were 
accessible  to  the  compilers.  The  analyses  are  collated  from  the  publi- 
cations of  this  Department,  of  forty-nine  experiment  stations,  and  of 
schools,  colleges,  and  agricultural  societies  in  the  United  States  and 
Canada.  The  earliest  were  analyses  of  corn,  made  in  1869  in  the  chem- 
ical laboratory  of  the  Sheffield  Scientific  School,  under  the  direction  of 
Prof.  S.  W.  Johnson.  The  total  number  of  specimens  of  which  analyses 
are  given  is  3,267.  The  aoalyses  are  classified  as  follows:  Green  fod- 
der— cereal  grasses,  other  grasses,  and  legumes;  silage;  hay  and  dry 
coarse  fodders;  roots,  bulbs,  tubers,  and  other  vegetables;  fruits;  grains 
and  other  seeds;  mill  products ; by-products  and  waste  materials.  Tables 
of  maximum,  minimum,  and  average  composition  are  also  given,  to- 
gether with  a complete  index. 

* Using  the  formula  Pi  cos.  (x — jui)  -|-  P2  cos.  (2x — 2//2)  + P3  cos.  (3x — dju3) -f-.... 
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On  the  determination  of  nitrogen  by  the  Kjeldahl  method,  O. 

Boxtcher  ( Landw . Vers.  Stat .,  41 , pp.  170-174). — The  author  adopts 
the  suggestion  of  Prof.  Stutzer  to  change  the  name  of  this  much  modi- 
fied method  to  that  of  u sulphate  method  as  distinguished  from  the 
soda-lime  method.  He  recommends  the  Jodlbauer  modification  for  the 
determination  of  nitrogen  in  nitrates,  and  Wilfarth’s  modification  (addi- 
tion of  metallic  oxides  during  digestion)  for  materials  which  are  difficult 
to  decompose,  as  ground  horn,  ground  fish,  etc.  He  finds,  however, 
that  the  addition  of  mercury  gives  a higher  result  in  some  cases  than 
copper,  and  prefers  to  add  about  1£  grams  of  zinc  dust  instead  of  potas- 
sium sulphide  and  zinc  dust  in  the  distillation  with  sodium  hydrate. 
The  zinc  dust  alone,  he  states,  suffices  to  free  the  ammonia  from  the 
mercuro- ammonium  compounds. — e.  w.  a. 

Method  for  determining  nitrogen  in  nitrates,  O.  Boxxcher 
{Landw.  Vers.  Stat.  41 , pp.  165-169). — The  principle  of  the  method  pro- 
posed is  far  from  new.  It  depends  upon  changing  the  nitrogen  of  the 
nitrate  to  ammonia  by  treating  the  salt  in  an  alkaline  solution  with 
nascent  hydrogen.  The  method  is  as  follows : Ten  grams  of  the  nitrate 
is  dissolved  in  500  c.c.  of  water,  and  of  this  solution  25  c.c.  (equiva- 
lent to  0.5  gram)  is  placed  in  the  distilling  flask  of  a Kjeldahl  appa- 
ratus with  about  120  c.c.  of  water,  5 grams  of  washed  and  dried  zinc 
dust,  5 grams  of  iron  powder,  and  80  c.c.  of  sodium  hydrate  of  32°  R; 
20  c.c.  of  titrated  sulphuric  acid  is  placed  iu  the  receiving  flask.  After 
standing  for  one  or  two  hours,  with  frequent  shaking,  about  100  c.c.  of 
the  solution  is  distilled  over,  and  the  result  titrated  as  usual.  In  dis- 
tilling, the  flame  is  turned  down  very  low  at  first  to  prevent  the  alkali 
from  going  over. 

The  author  reports  results  which  indicate  the  method  to  be  reliable 
not  only  for  pure  sodium  nitrate,  but  also  for  mixed  fertilizers  contain- 
ing nitrates.  On  account  of  its  simplicity,  rapidity,  and  cheapness  it  is 
recommended  where  large  numbers  of  determinations  of  nitrogen  in 
nitrates  are  to  be  made. — e.  w.  a. 

An  easy  practical  method  of  determining  nitrogen  in  nitrates, 

O.  Arnold  and  K.  Wedemeyer  (. Zeitsch . analyt.  Chem .,  31  {1892), 
pp.  389-392). — After  experimenting,  with  unsatisfactory  results,  with 
the  Boyer  {Compt.  rend.,  113,  p.  503),  Ruffle,  and  Tanner- Guyard  methods, 
18431 — Ho.  7 5 
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the  authors  finally  adopted  the  following:  In  a combustion  tube 45 cm. 
long  and  10-12  mm.  in  diameter,  a 5-cm.  layer  of  a mixture  of  nine 
parts  of  soda-lime  and  one  of  sodium  formate  is  put;  then  a layer  25- 
28  cm.  deep  of  a mixture  of  equal  parts  of  sodium  formate,  soda-lime, 
and  crystallized  sodium  thiosulphate  with  two  parts  of  water-free 
sodium  thiosulphate,  containing  the  substance  to  be  examined ; and 
finally,  10  cm.  of  the  soda-lime  and  formate  mixture.  The  substances 
are  used  in  coarse  powder.  The  combustion  is  carried  out  as  usual  in 
the  Buffle  method,  this  operation  requiring  from  25  to  30  minutes. 
The  ammonia  is  collected  in  one-fourth  normal  hydrochloric  acid  and 
titrated  with  one-fourth  normal  ammonia. solution,  using  fluorescein  or 
lacmoid  as  indicator.  The  method  gave  practically  theoretical  results 
with  strychnine  nitrate  and  the  metallic  nitrates,  but  is  not  applicable 
to  the  determination  of  nitrogen  in  nitro-compounds,  nitrites,  and  the 
nitrates  of  pyridin  and  quinolin. — w.  H.  b. 

The  reliability  of  the  determination  of  phosphoric  acid  as 
magnesium  pyrophosphate,  especially  by  the  molybdic  method,  H. 
Neubauer  ( Zeitsch . anorgan.  CTiem .,  2 (1892),  p.  45). — Experiments  by 
the  author  lead  to  the  conclusion  that  on  strongly  igniting  the  ammonio- 
magnesium  phosphate  a part  of  the  phosphoric  acid  is  volatilized.  In 
the  presence  of  a large  amount  of  ammonium  salts  not  all  the  phos- 
phoric acid  is  precipitated  as  MgNH4P04,  but  a part  separates  out  as 
Mg(KET4)4(P04)2.  On  igniting  the  latter  the  following  reaction  takes 
place:  Mg(NH4)4(P04)2=Mg(P03)2-f  4KH34-2H20.  By  further  ignition 
the  metai>hospliate  passes  into  pyrophosphate,  with  loss  of  phosphoric 
anhydride,  thus : 2 Mg(P03)2=Mg2P207+P205.  The  larger  the  amount 
of  ammonium  compounds  in  solution  the  greater  the  proportion  of 
Mg(NH4)4(P04)2  precipitated  and  the  greater  the  loss  of  phosphoric 
acid. — w.  H.  B. 

Preliminary  note  on  estimation  of  total  solids  in  milk,  H.  D. 

Richmond  (Analyst,  December , 1892,  pp.  225-227). — In  view  of  the  decom- 
position believed  to  take  place  in  drying  milk  in  an  open  dish,  the  au- 
thor proposes  to  dry  on  asbestos  in  a platinum  dish,  using  about  3 grams 
of  freshly  ignited  asbestos  and  5 grams  of  milk.  The  milk  is  dried  on 
a water  bath  for  about  two  hours  and  then  placed  in  a drying  oven 
(water  or  air)  at  about  98°  0.  for  about  twelve  hours  (usually  over  night). 
A constant  weight  is  thus  obtained,  which  is  not  changed  by  drying 
longer,  or  at  105°.  The  results  are  about  0.1  per  cent  higher  than  by 
the  method  of  the  Society  of  Public  Analysts. — E.  w.  A. 

Action  of  some  enzymes  on  milk  sugar,  H.  D.  Richmond  (Ana- 
lyst, December  1892,  pp.  222-225). — The  author  finds  that  rennet,  pepsin, 
and  pancreas  extract  are  without  action  on  milk  sugar,  indicating  that 
the  milk  sugar  in  whey  and  in  artificially  digested  milk  can  be  accu- 
rately estimated,  provided  they  have  not  been  heated. — E.  w.  A. 

A criticism  on  the  analytical  methods  of  the  Association  of  Offi- 
cial Agricultural  Chemists,  T.  Breyer  and  H.  Schweitzer  (Chem. 
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Ztg.  1893,  pp.  IV 20-17 23). — Under  tlie  title,  “False  but  official  methods  of 
commercial  analysis  in  the  United  States,”  tlie  authors  question  the  accu- 
racy of  the  Lindo-Gladding  method  for  potash  determination,  at  pres- 
ent recommended  by  the  Association  of  Official  Agricultural  Chemists. 
First  of  all  they  quote  the  results  published  in  the  proceedings  of  the 
seventh  convention  (1890)  of  analyses  by  twelve  chemists  of  samples 
of  fertilizers.  In  a large  number  of  comparisons  by  themselves  of  this 
method  and  the  Fresenius  method,  the  results  were  sometimes  higher, 
but  usually  lower  by  the  Lindo-Gladding  method.  Examination  of  the 
potassio-platinic  chloride  precipitate  obtained  with  this  method  showed 
the  presence  of  sulphuric  acid,  lime,  magnesia,  and  ammonia.  As  the 
results  were  low  in  spite  of  these  impurities,  the  authors  concluded  that 
there  was  a loss  of  potash  in  the  operation,  and  tests  of  the  alcohol 
washings  showed  potash.  In  one  case  a sample  of  sylvinit  contained 
15.45  per  cent  of  potassium  oxide  by  the  Fresenius  method  and  only  14.85 
per  cent  by  the  Lindo-Gladding  method.  The  platinum  precipitate  by 
the  former  (Fresenius)  was  free  from  sulphuric  acid,  lime,  magnesia, 
and  ammonia.  The  ammonium  chloride  and  alcohol  washings  in  the 
Lindo-Gladding  method  contained  potash  equivalent  to  1.46  percent  of 
potassium  oxide  for  0.5  gram  of  substance. 

Analysis  of  the  platinum  precipitate  showed  ammonia  equivalent  to 
0.0176  gram  of  ammonio-platinic  chloride,  or  in  weight  equivalent  to 
0.0034  grams  of  K2  Pt  Cl6,  or  0.68  per  cent  K20  for  0.5  gram  of  sub- 
stance. Sulphuric  acid  and  magnesia  were  also  recognized  qualita- 
tively in  the  potassio-platinic  chloride  precipitate. 

The  difference  in  results  by  the  two  methods  may  be  shown  as  follows : 


Lindo-Gladding  method : Ter  cent. 

K20  in  K2  Pt  Cle  precipitate 14. 85 

K20  in  washings 1. 46 


16.  31 

Ammonia  in  precipitate  equal  to  K20 0.  68 


15.63 

Fresenius  method : 

K20  in  K2  Pt  Clfi  precipitate 15.  45 

0. 18 


The  difference  of  0.18  per  cent  between  the  two  methods  is  attributed 
to  sulphuric  acid  and  magnesia,  which  were  recognized  qualitatively 
in  the  platinum  precipitate.  Numerous  experiments  like  the  above  were 
made  and  always  with  similar  results.  In  all  cases  the  platinum  pre- 
cipitate was  found  to  contain  ammonia,  and  in  many  cases  sulphuric 
acid,  lime,  and  magnesia.  The  authors  draw  the  following  conclusions 
from  their  investigations : 

(1)  The  use  of  sodium  chloride  in  potash  determinations  is  unscien- 
tific and  an  obstacle  to  the  accuracy  of  the  method,  as  the  large 
amount  of  washing  which  it  necessitates  usually  dissolves  out  some  of 
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the  potash  precipitate.  In  one  ease  it  was  found  necessary  to  wash 
with  420  c.  c.  of  alcohol  before  the  precipitate  became  colorless. 

(2)  It  is  doubtful  whether,  with  the  large  amount  of  washing  re- 
quired, the  Lindo-Gladding  method  is  anymore  simple  than  the  Fre- 
senius  method. 

(3)  In  washing  with  the  prescribed  half  saturated  ammonium  chlo- 
ride solution,  a partial  decomposition  takes  place,  potassium  chloride 
being  washed  out  and  ammonio-platinic  chloride  formed  which  remains 
on  the  filter. 

(4)  The  impurities  in  the  K2  Pt  016  precipitate  are  not  completely 
removed,  especially  when  the  substance  analyzed  contains  magnesium 
and  calcium  sulphates. 

(5)  The  American  official  method  for  potash  determination  is  there- 
fore wholly  unreliable.  The  results  obtained  with  it  are  sometimes  too 
high  and  sometimes  too  low,  according  as  the  potash  salt  analyzed 
contains  more  or  less  impurities. 

It  is,  therefore,  of  the  greatestest  importance  to  the  German  trade, 
and  to  chemists  who  desire  to  secure  satisfactory  results  that  this 
method  be  speedily  abandoned. — E.  w.  A. 

Determination  of  potash  by  the  Lindo-Gladding  method,  A.  F. 
Holleman  [Ghem.  Ztg .,  1892 , pp.  1920 , 1921). — The  above  criticism  of 
Breyer  and  Schweitzer  is  reviewed  and  the  percentages  of  potash  in 
kainit,  as  determined  by  the  Lindo-Gladding  and  the  Fresenins 
methods,  are  reported  as  follows : 


• 

No.  1. 

No.  2. 

No  3. 

No.  4. 

No.  5. 

No.  6. 

No.  7. 

No.  8. 

Fresenins  method 

11.11 

14.32 

11.'  25 

12.  79 

13. 85 

12.70 

12. 45 

12.  28 
12.  33 

Lindo-Gladding  method 

11.  05 

14.  42 

11.44 

12.99 

14.09 

12.80 

12. 55 

The  amounts  of  alcohol  and  ammonium  chloride  used  for  washing  Nos. 
7 and  8 were  noted.  Of  the  alcohol,  46  and  50  c.  c.,  respectively,  were 
used  in  the  first  washing,  and  25  and  23  c.  c.  in  the  second;  of  the 
ammonium  chloride  solution  25  c.  c.  in  each  case.  The  potassio-pla- 
tinic  chloride  precipitate  did  not  contain  a trace  of  ammonia;  a micro- 
scopic examination  showed  it  to  be  pure,  and  only  a trace  of  sulphuric 
acid  was  found.  The  possibility  of  magnesia  or  lime  being  present 
was  therefore  excluded. 

In  explanation  of  the  unsatisfactory  results  secured  by  Breyer  and 
Schweitzer,  the  author  believes  that  in  spite  of  the  large  quantity  of 
alcohol  used  for  washing  the  soluble  platinum  salts  were  not  all  removed, 
and  consequently  in  the  washing  with  ammonium-chloride  solution 
ammonio-platinic  chloride  was  formed,  which  remained  on  the  filter  as 
an  impurity.  To  this  is  attributed  the  presence  of  ammonia  in  the 
platinum  precipitate  and  not  to  a partial  replacement  of  the  potash  of 
the  platinum  salt  by  ammonia  in  washing,  as  Breyer  and  Schweitzer 
assume. 
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The  conclusion  is  that  (1)  the  Lindo-Grladding  method  when  properly 
carried  out  g ives  good  results  $ (2)  there  is  no  good  reason  for  abandon- 
ing the  method $ and  (3)  the  Breyer  and  Schweitzer  experiments  were 
not  titled  to  prove  the  method  unreliable. — e.  w.  a. 

Deficiency  of  chlorophyll  due  to  a low  spring  temperature, 
J.  Ritzema  Bos  ( Zeitsch . Pflanzenkranlt.,  May , 1892 , pp.  130-142. — The 
author’s  attention  was  called  on  May  2 to  specimens  of  winter  rape, 
the  leaves  of  which  were  discolored  or  blotched  with  yellow  and 
white.  At  first  the  cause  was  thought  to  be  the  larvae  of  Psylloides 
chrysocepliala , and  afterwards  to  be  of  fungous  origin,  but  neither  in- 
sect nor  fungus  was  discovered.  A microscopical  examination  of  the 
leaf  showed  that  the  green  portion  was  normal.  In  the  discolored 
areas  the  cellular  structure  was  normal,  but  the  chlorophyll  grains 
in  the  mesophyll  were  of  a yellowish  color.  In  the  white  spots  there 
was  a total  absence  of  chlorophyll,  a reduced  amount  of  cell  sap, 
and  the  protoplasm  contained  but  few  granules.  On  examination  it 
appeared  that  there  was  a gradual  transformation  or  disintegration  of 
the  chlorophyll  granules  in  the  various  discolored  portions  of  the  leaf. 
From  the  fact  that  the  weather  had  been  unusually  cold  during  the 
preceding  month,  the  author  was  led  to  investigate  the  effect  of  differ- 
ent temperatures  on  this  plant,  thinking  that  thereby  he  might  dis- 
cover the  cause  of  the  abnormal  appearance  of  the  leaves.  The  author 
had  observed  that  in  some  instances  the  cotyledons  of  Phaseolus  multi- 
florus  remained  colorless  even  after  the  wide  expansion  of  the  first 
leaves.  This  he  thinks  was  due  to  the  cold,  and  he  cites  other  exam- 
ples of  similar  observations  mentioned  by  Sorauer  and  Frank. 

It  is  known  that  a plant  can  live  and  grow  eta  temperature  below  that 
at  which  it  can  form  chlorophyll.  The  minimum  temperature  at  which 
Brassica  napus  can  grow  is  given  by  Sachs  as  5°  0.  and  the  minimum 
at  which  chlorophyll  is  produced  at  6°  C.  The  average  maximum  tem- 
perature for  the  latter  part  of  April  (13-30)  was  about  7.5°  0.,  with 
several  days  below  6°.  There  were  during  the  month  two  hundred 
and  seventy-five  hours  with  a temperature  of  5°  or  over,  and  but  one 
hundred  and  seventy-five  hours  with  a temperature  of  6°  or  over,  the 
temperature  of  the  remaining  time  being  below  5°  0.  The  place  in  which 
the  plants  grew  had  a still  lower  average  temperature.  The  author 
believes  that  in  this  low  temperature  the  plant  was  growing  faster  than 
it  could  produce  chlorophyll,  and  that  this  sufficiently  accounts  for  the 
yellow  and  white  blotches  on  the  leaves.  An  examination  made  in  the 
latter  part  of  May,  when  the  temperature  was  considerably  higher, 
failed  to  disclose  any  discolored  plants  in  the  place  from  which  the 
former  specimens  had  been  secured. — w.  H.  E. 

On  the  reversion  of  water-soluble  phosphate  of  lime  in  soil, 
M.  Stahl-Schroder  (Journ.  Landw .,  40  (1892),  N~o.  3,  pp.  213-221).— 
Experiments  were  undertaken  to  determine  the  rapidity  with  which 
superphosphate  in  concentrated  solution  reverts  to  the  dibasic  and  tri- 
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basic  forms  when  mixed  with  calcium  carbonate  or  with  soils  poor  in 
lime. 

The  materials  used  were  superphosphate  containing  soluble  phos. 
phoric  acid  21.32  per  cent,  reverted  phosphoric  0.53  per  cent,  and  total 
phosphoric  acid  22.10  per  cent;  finely  powdered  chalk  containing  93.30 
per  cent  calcium  carbonate;  clay  soil  free  from  organic  matter,  sifted 
through  a 1 mm.  sieve,  and  containing  0.22  per  cent  of  calcium  carbon- 
ate; and  sandy  field  soil  poor  in  humus,  containing  0.84  per  cent  of 
calcium  carbonate. 

In  the  first  experiment  5 grams  of  superphosphate  was  mixed  with 
5 grams  of  chalk,  in  porcelain  dishes,  and  made  into  a thick  paste 
with  water.  After  standing  the  desired  number  of  hours  the  contents 
of  the  dishes  were  washed  into  250  c.  c.  flasks,  which  were  filled  to  the 
mark,  shaken,  and  allowed  to  stand  two  hours.  Fifty  cubic  centimeters 
of  the  solution  was  then  filtered  oft*  and  soluble  phosphoric  acid  deter- 
mined. For  the  determination  of  citrate-soluble  phosphoric  acid  the 
contents  of  a second  series  of  dishes  were  washed  into  flasks  with  100  c.  c. 
of  ammonium  citrate  solution  and  the  reverted  phosphoric  acid  deter- 
mined in  the  usual  way. 

The  results  obtained  were  as  follows : 

Reversion  of  superphosphate  in  presence  of  carbonate  of  lime. 


Per  cent  of  total  phosphoric 
acid. 


At  beginning 

Soluble. 
96.  5 

Reverted. 

2.4 

Insoluble. 

1.1 

After  twenty-four  hours ............ 

4.0 

67.3 

3.3 

28.7 

After  three  days 

0.  0 

96.7 

After  twenty  days  ..... ........... 

0.0 

0.0 

100.0 

An  extremely  rapid  reversion  of  the  superphosphate  is  evident  from 
the  above  figures. 

In  the  second  and  third  exiieriments  2 grams  of  sujierphosphate  were 
' mixed  with  8 grams  of  clay  soil  and  field  soil,  respectively,  practically 
the  same  method  of  procedure  being  followed  as  in  the  first  case.  The 
results  were  as  follows : 

Reversion  of  superphosphate  in  clay  and  field  soil. 


Per  cent  of  total  phosphoric  acid. 


Soluble. 

Ke  verted. 

Insoluble. 

Clay. 

Pield 

soil. 

Clay. 

Pield 

soil. 

Clay. 

Field 

soil. 

At  beginning 

96.5 

96.5 

2.4 

2.4 

1.1 

1.1 

After  twenty-four  hours 

87.4 

63.  2 

10.1 

3.6 

2.5 

33.2 

After  ten  days 

47.7 

40.7 

8.7 

7.4 

43.6 

51.  9 

After  twenty  days 

42.9 

38.4 

1.6 

5.5 

55. 5 

56.1 
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We  see  here  a much  less  rapid  reversion  of  the  phosphoric  acid,  since 
at  the  end  of  twenty  days  only  a little  over  half  of  the  phosphoric  acid 
had  become  insoluble. 

These  results  indicate  that  with  liberal  applications  of  superphos- 
phate on  sandy  soils  poor  in  lime  a part  of  the  phosphoric  acid  may  be 
lost  in  the  drainage.  The  loss  on  clay  soils  is  likely  to  be  smaller  on 
account  of  the  resistance  of  such  soils  to  leaching. 

The  author  therefore  recommends  for  sandy  soils  precipitated  phos- 
phate of  lime,  Thomas  slag,  or  phosphorite  meal.  Composting  of  the 
latter  with  peat  and  sulphate  of  potash  would  be  particularly  advan- 
tageous, since  the  vegetable  acids  of  the  peat  in  connection  with  pot- 
ash salts  would  gradually  render  the  insoluble  phosphoric  acid  avail- 
able, and  the  vegetable  matter  incorporated  in  the  soil  by  the  use  of 
such  a compost  would  improve  its  water-holding  capacity. — w.  H.  B. 

Studies  on  the  preparation  of  manure,  A.  Hebert  (Ann.  Agron ., 
18  (1892) , Wo.  11,  pp.  536-550). — These  investigations  were  carried  out 
with  an  artificial  manure,  in  which  the  conditions  were  made  to  cor- 
respond as  closely  as  possible  to  those  which  are  known  to  prevail  in 
natural  manure.  At  the  same  time  the  leading  factors  in  the  fermen- 
tation of  the  material  were  kept  well  under  control.  Known  quanti- 
ties of  fine-ground  straw  were  placed  in  flasks  and  moistened  with 
alkaline  solutions  of  known  strengths.  The  mixture  was  inoculated 
by  adding  a small  quantity  of  liquid  from  natural  manure,  and  the 
flasks  were  kept  at  a constant  temperature  of  55°  C.  The  proportions 
used  were  -50  grams  of  straw,  200  c.  c.  of  carbonate  of  potash,  200  c.  c. 
of  carbonate  of  ammonia,  and  10  c.  c.  of  phosphate  of  ammonia.  The 
strength  of  the  solutions  varied  in  different  cases  from  1 to  10  percent. 

Three  factors  affecting  fermentation  were  especially  studied : (1)  The 
alkalinity  of  the  solutions ; (2)  the  access  of  air;  (3)  the  predomi- 
nance of  one  or  the  other  of  the  alkaline  carbonates.  The  change  in 
composition  of  the  material  and  the  transformation  and  loss  of  nitrogen 
during  fermentation  were  determined. 

The  conclusions  reached  were  as  follows: 

(1)  If  the  solution  with  which  the  straw  is  moistened  is  distinctly 
alkaline  formenic  (or  marsh-gas)  fermentation  takes  place;  if  it  is  not, 
acid,  liydric  fermentation  occurs. 

(2)  It  appeared  to  make  little  difference  whether  the  two  carbonates 
were  present  in  equal  or  unequal  amounts. 

(3)  Free  access  of  air  did  not  appear  to  sensibly  affect  the  fermentation. 

(4)  On  fermentation,  straw  first  loses  all  or  a part  of  its  more  readily 
decomposable  constituents — fats,  gums,  tannin,  glucose,  and  dextrin; 
next,  the  higher  carbohydrates,  cellulose  and  straw  gum,  to  a large 
extent,  disappear;  and  finally,  after  combustion  is  more  or  less  ad- 
vanced, the  vasculose  dissolves  in  the  alkaline  liquid. 

(5)  In  these  experiments  a part  of  the  ammoniacal  nitrogen  passed 
into  the  state  of  organic  nitrogen  and  a part  of  the  total  nitrogen  dis- 
appeared in  the  free  state. 
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(6)  Iii  the  gas  from  the  interior  of  a well-moistened  heap  of  natural 
manure  not  the  smallest  quantity  of  ammonia  was  observed. 

(7)  Moistening  manure  regularly  has  the  effect  not  only  of  prevent- 
ing the  loss  of  ammonia  but  also  of  promoting  formenic  fermenta- 
tion.— w.  H.  B. 

Experiments  with  winter  wheat,  T.  Shaw  and  0.  A.  Zavitz 

( Ontario  College  Sta.  Bui.  No.  79.  Aug . 22,  1892,  pp.  11). — Notes  and 
tabulated  data  for  44  Canadian  and  American  varieties  of  winter  wheat 
tested  at  the  station  in  1892.  Twenty-four  foreign  varieties  were  also 
grown,  but  as  none  of  them  proved  equal  to  some  of  the  best  of  the 
American  varieties,  no  details  regarding  them  are  given.  The  average 
yields  per  acre  of  the  Canadian  and  American  varieties  in  1892  were, 
straw  3.2  tons  and  grain  42.6  bushels,  weighing  60.5  pounds  per  bushel. 
The  varieties  which  yielded  more  than  50  bushels  per  acre  were  Daw- 
son Golden  Chaff,  Golden  Drop,  Mediterranean,  and  Fulcaster. 

The  varieties  which  have  yielded  an  average  of  over  40  bushels  per 
acre  during  the  past  three  years  are  Surprise,  Early  Eed  Clawson, 
Rodgers,  Red  Velvet  Chaff,  Golden  Drop,  Bonnell  or  Landreth,  Golden 
Cross  or  Volunteer,  Manchester,  Standard,  Hybrid  Mediterranean,  and 
Martin  Amber.  During  the  past  three  years  the  average  yields  of  the 
white  varieties  have  been  about  1 bushel  per  acre  more  than  those  of 
the  red  varieties,  but  the  latter  have  averaged  from  1 to  2 pounds 
more  in  weight  per  bushel. — A.  c.  T. 

Experiments  with  spring  grain,  T.  Shaw  and  C.  A.  Zavitz  ( On- 
tario College  Sta.  Bui.  No.  84,  Bee . 15,  1892,  pp.  8.) — This  article  con- 
tains a summarized  report  on  tests  of  37  varieties  of  barley,  22  of 
spring  wheat,  and  81  of  oats,  which  have  been  grown  at  the  station 
during  four  years,  and  of  20  varieties  of  peas  grown  for  two  years. 
The  varieties  which  have  given  the  highest  average  results  are  as  fol- 
lows : Oats — Joanette  Black,  Chenailles  Black,  Black  Etampes,  and 

Siberian  (white);  wheat — Herison  Bearded,  Pringle  Champion,  Sax- 
onka,  and  Holben  Improved;  barley — Manshury,  French  Chevalier, 
Empress,  and  Scotch  Improved;  peas — Prussian  Blue,  Black-Eyed 
Marrowfat,  and  Princess  Royal.  The  fifteen  imported  varieties  of  bar- 
ley have  given  a larger  yield  during  four  years  than  the  six- rowed 
variety  commonly  grown  in  Ontario.  In  experiments  in  seeding  oats, 
wheat,  barley,  and  peas  at  different  dates  in  1891  and  1892,  the  best 
results  were  obtained  as  follows : Wheat  April  22,  oats  and  barley  May 
1,  and  peas  May  9.— a.  c.  t. 

Experiments  on  the  influence  of  intermittent  temperature,  and 
the  character  of  the  seed  bed  on  the  germination  of  sugar-beet 
seed,  Gustav  Pammer  (Oesterr.-ungar.  Zeitsch.  Zuckerind.  u.  Landiv., 
1892 , Heft  4,  pp.  15.) — A series  of  16  experiments  was  conducted  with 
sugar-beet  seed  to  determine  the  following  questions:  (1)  Is  a con- 

stant temperature  of  about  20°  C.  better  than  an  intermittent  tempera- 
ture? (2)  Is  sand  or  paper  the  best  seed  bed  in  which  to  make  germi- 
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nation  tests  of  beet  seed?  (3)  How  often  and  upon  wliat  days  shall 
the  germinating  seed  be  counted?  (4)  How  long  shall  germinating 
tests  last?  (5)  How  many  days  shall  be  considered  the  limit  for  the 
germination  of  the  seed? 

The  seed  was  carefully  selected  so  far  as  to  be  of  about  constant 
quality  and  number  for  each  duplicate  experiment.  One  lot  was  grown 
in  moist  sand  on  shallow  trays,  and  the  other  between  the  folds  of  filter 
paper.  The  moisture  was  kept  constant.  Every  precaution  was  taken 
against  error  and  the  result  is  given  for  each  test. 

The  conclusions  based  upon  the  experiments  are  stated  by  the  author 
as  follows : 

(1)  An  intermittent  temperature  of  about  28°  0.  for  eight  hours 
and  about  18°  0.  for  sixteen  hours  increases  considerably  the  rapidity 
of  germination  as  well  as  the  per  cent.  (2)  Sand  is  considered  the 
best  for  germinating  beet  seed;  paper  is  not  recommended.  (3)  Six 
days  should  intervene  between  the  first  counting  out  and  the  sepa- 
rating of  the  sprouted  and  the  unsprouted  seed.  The  seeds  which 
have  not  germinated  should  be  left  in  the  germinating  apparatus.  (4) 
Five  days  are  sufficient  for  determining  the  vitality  of  sugar-beet  seed. 
(5)  On  the  twelfth  day  of  the  experiment,  after  the  results  have  been 
established  by  counting  the  unsprouted  seed  and  the  germinated  plants, 
the  germination  tests  may  be  considered  as  ended. — w.  H.  E. 

Weeds  and  modes  of  destroying  them,  T.  Shaw  and  0.  A. 
Zavitz  ( Ontario  College  Sta.  Bui.  No.  85 , Dec.  22 , 1892, pp.  31,  figs.  IT). — 
General  directions  are  given  for  destroying  noxious  weeds,  together 
with  illustrated  descriptions  of  eleven  of  the  u worst weeds  of  the  Prov- 
ince of  Ontario  and  specific  directions  for  their  destruction.  They 
are  Canada  thistle,  sow  thistle,  couch  grass,  oxeye  daisy,  burdock, 
blue  weed,  wild  mustard,  wild  flax,  pigeon  weed,  ragweed,  and  wild 
oats.  The  bulletin  also  contains  the  text  of  the  act  of  the  legislative 
assembly  of  the  Province  of  Ontario  to  prevent  the  spread  of  noxious 
weeds  and  diseases  affecting  fruit  trees. — w.  h.  e. 

The  discovery  of  the  perithecia  of  Uncinula  spiralis  and  the 
identityofthe  American  and  European  Oidium,  G.Conderc  (Compt. 
rend.,  116  (1893),  pp.  210,  211). — The  author  reports  finding  mature 
perithecia  of  Erysiplie  tuckeri  in  a greenhouse  in  Ardeche,  France,  dur- 
ing last  November.  On  further  examination  a few  perithecia  in  various 
stages  of  development  were  found  in  several  vineyards.  Sufficient 
material  was  secured  and  examined  to  prove  conclusively  the  identity 
of  the  perithecia,  asci,  and  spores,  with  those  of  Uncinula  spiralis  of 
this  country.  The  identity  of  the  two  had  been  claimed  for  some  time, 
the  evidence  being  based  upon  the  similarity  in  mycelium,  conidia,  and 
conidiophores,  the  only  parts  then  known  in  Europe. 

In  1875  HeBary  announced  it  as  his  belief  that  the  Oidium  of  France 
was  none  other  than  the  Uncinula  spiralis  of  North  America,  which  had 
been  brought  to  Europe  and  through  many  changes  had  lost  the  power 
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of  producing  ascospores.  This  hypothesis  was  reaffirmed  by  P.  Viala 
in  1887,  his  reason  being  the  similarity  of  the  diseases  of  the  grape  in 
Europe  caused  by  Erysiphe  tuekeri  and  in  America  by  Uncinula  spiralis. 
However,  until  the  perithecia  of  both  were  known  there  were  many  who 
doubted  their  identity. 

The  author  considers  the  presence  of  the  perithecia  in  Europe  in  1892 
due  to  the  peculiar  conditions  of  temperature  late  last  autumn,  and 
thinks  the  climatic  conditions  nearly  approached  those  usual  in  this 
country  where  the  fruiting  forms  are  constantly  associated  with  the 
mycelium.  The  summer  had  been  a very  hot  one.  In  October  there 
were  several  days  during  which  the  minimum  temperature  was  0°  or  2° 
and  the  maximum  only  9°  to  11°  0.  This  was  followed  by  a period  of 
about  thirty  days  of  warm  weather.  It  was  during  this  period  of  un- 
usual weather  that  the  perithecia  were  developed  in  sheltered  places. 
In  addition  to  the  interest  which  the  systematic  botanist  will  have  in 
this  discovery,  it  will  also  serve  to  remove  the  fear  of  the  viticulturist 
of  introducing  a new  American  disease  into  his  vineyard. — ~w.  H.  e. 

A fungous  disease  affecting  wheat  and  barley,  W.  Carruthers 
(Journ.  Boy.  Agr.  Soc.  of  England , 3 (1892),  ser.  3,  p.  794). — This  dis- 
ease appeared  in  August  and  spread  rapidly  through  the  fields.  It 
affects  the  heads  of  grain,  which  have  the  appearance  of  being  thinly 
dusted  over  with  soot.  The  appearance  of  the  crop  is  not  satisfactory, 
but  the  actual  injury  done  is  not  very  serious,  owing  to  the  part  of  the 
plant  liable  to  the  attack  of  the  fungus  and  to  the. fact  that  the  mycel- 
ium usually  does  not  penetrate  very  deeply  into  the  tissues  of  the  host. 
The  dark  brown  fungus  is  called  ScolecotricMum  graminis , Fuckel.  A 
partial  description  is  here  given. 

u The  densest  masses  of  the  fungus  occurred  between  the  tips  of  the 
inner  glumes ; they  have  also  been  found  growing  upon  masses  of  pollen 
grains  which  still  filled  the  cavity  above  the  grain.  It  was  also  spread 
irregularly  over  the  tips  of  the  outer  glumes,  springing  from  the  brown- 
jointed  mycelium  which  was  growing  on  the  surface  of  the  glumes  as 
well  as  penetrating  the  epidermis  and  pushing  its  way  through  the 
glume.  The  fruiting  stems  burst  through  the  epidermis  in  little  tufts 
arranged  in  linear  series.  These  stems  are  simple,  jointed,  and  in  the 
upper  portion  where  the  spores  are  borne,  somewhat  irregular.  The 
spores  are  either  terminal  or  lateral  on  the  stem,  are  oblong,  oval,  and 
uniseptate.  This  fungus  is  supposed  to  be  the  couidial  stage  of  Sphce- 
rella  recutita , Cooke.” 

Numerous  unsuccessful  attempts  were  made  to  get  the  spores  to  ger- 
minate with  a view  to  studying  the  life  history  of  the  fungus.  Its  occur- 
rence was  reported  from  several  widely  separated  localities.— w.  h.  e. 

Reports  upon  experiments  on  the  prevention  and  cure  of 
potato  disease,  C.  Whitehead  and  J.  A.  Voelcker  (Journ.  Boy. 
Agr.  Soc.  of  England , 3 (1892),  ser.  3,  pp.  761-783). — Reports  are  made 
of  two  different  series  of  experiments  in  the  treatment  of  potato  rot 
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(Phytophthora  infestans)  conducted  during  the  season  of  1892.  The 
tests,  six  in  number,  were  made  at  widely  separated  stations  in  Eng- 
land. The  first  series  was  a continuation  of  experiments  during  the 
previous  year  with  Bordeaux  mixture,  made  according  to  the  following 
formula : Copper  sulphate,  20  pounds ; lime,  10  pounds : water,  100  gal- 
lons. The  tests  were  made  on  early,  medium,  and  late  varieties,  and 
the  results  were  almost  unanimous  in  favor  of  the  use  of  the  fungicide. 
The  conclusions  were  as  follows:  (1)  Bordeaux  mixture  lessened  the 
amount  of  disease;  (2)  associated  with  the  lessening  of  the  disease 
was  an  increase  of  the  yield;  (8)  early  treatment  was  the  best;  (4)  late 
applications,  even  after  the  appearance  of  the  disease,  prevented  its 
spreading.  The  second  series  was  conducted  upon  an  experimental 
farm.  Tests  were  made  of  soaking  seed  before  planting  in  copper 
sulphate  (2  per  cent  solution)  and  in  a solution  of  ammonium  sulphate 
6 pounds,  potassium  sulphate  6 pounds,  and  water  25  gallons.  In 
both  experiments  the  seed  was  destroyed  or  its  vitality  greatly  re- 
duced. 

In  the  experiments  with  spraying  solutions  two  formulas  for  Bordeaux 
mixture  were  used,  namely,  copper  sulphate  20  pounds,  lime  20  pounds, 
water  100  gallons;  and  copper  sulphate  20  pounds,  lime  20  pounds, 
molasses  20  pounds,  water  100  gallons.  These  formulas  contain  more 
lime  than  is  used  in  this  country.  Tests  were  made  on  early,  medium, 
and  late  varieties,  part  of  each  lot  being  also  treated  with  early  and 
late  applications.  The  amount  of  the  solution  varied  from  100  to  140 
gallons  per  acre,  and  the  cost  of  materials  and  application  was  from 
$2.04  to  $2.36  per  acre  for  the  plain  mixture,  and  $2.64  to  $3.20  per 
acre  for  the  Bordeaux  mixture  and  molasses. 

The  season  was  a poor  one  for  the  growth  of  the  fungus,  none  ap- 
pearing ou  some  of  the  check  rows.  Of  the  twelve  varieties  tested 
five  showed  profitable  gains  in  yield  from  the  treatment,  four  showed 
loss,  and  in  three  the  gains  or  losses  were  about  balanced.  In  five  out 
of  seven  cases  the  disease  was  materially  reduced  by  the  use  of  the 
solutions,  and  in  the  others  it  was  not  increased.  The  conclusions  were 
that  Bordeaux  mixtures  reduced  the  amount  of  disease  and  increased 
the  yield  of  crop;  neither  formula  cured  the  disease  after  it  was  once 
present,  but  both  were  preventives.  The  addition  of  the  molasses 
had  no  effect  beyond  increasing  the  expense  of  the  fungicide. — w.  H.  e. 

Potato  culture  and  disease  prevention  [Report  of  Wilts , England , 
Technical  Education  Committee , 1892,  pp.  33,  figs.  7). — The  subjects  in- 
vestigated were,  (1)  the  value  of  selection  of  seed  varieties  and  methods 
of  planting,  (2)  manurial  values,  and  (3)  the  value  of  the  application  of 
chemicals  for  prevention  of  disease. 

All  the  experiments  were  under  the  control  of  a single  competent 
individual.  They  were  in  three  fields  at  considerable  distance  from 
each  other.  The  fields  contained  43,  17,  and  20  square  rods,  respec- 
tively. Each  field  was  divided  into  plats  of  1 square  rod.  The  prepara- 
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tion  of  the  soil  and  the  fertilizers  used  were  the  same  on  all  the  plats. 
Duplicate  plats  were  treated  for  diseases,  and  great  care  was  taken  to 
avoid  errors.  Analyses  of  the  soils  showed  that  of  the  first  field  to  be 
a sandy  loam  of  fair  fertility,  of  the  second  nearly  pure  sand,  and  of 
the  third  a stiff  marl.  The  fertilizers  used  were  soot,  kiln  dust,  guano, 
u potato  manure,’7  and  a complete  chemical  fertilizer.  Analyses  of  all 
these  fertilizers  are  given. 

A meteorological  table  shows  a total  deficiency  of  1.49  inches  in  rain- 
fall from  March  until  October,  most  of  which  was  during  the  first  four 
months.  The  character  of  the  experiments  is  shown  in  the  following 
statements  regarding  their  results : Planting  in  rows  30  inches  apart 
and  18  inches  in  the  row  is  best  for  late  varieties,  but  earlier  ones  may 
be  planted  closer  ; change  of  seed  is  desirable,  but  condition  is  equally 
important;  sprouts  should  not  be  broken  off  before  the  seed  is  planted; 
early  planting  is  best  for  late  varieties. 

Early  varieties  planted  late  are  more  subject  to  di  sease.  Large  seed 
is  better  than  small,  and  repays  the  additional  cost.  Uncut  seed  is 
better  than  an  equal  weight  of  cut  seed.  The  value  of  manure  of  differ- 
ent kinds  depends  upon  the  season.  A heavy  dressing  of  farmyard  ma- 
nure applied  in  the  spring  is  barely  remunerative  on  the  first  year’s 
results.  Chemical  manures  should  contain  nitrogen,  potash,  and  phos- 
phoric acid  in  proper  proportions.  Imperfectly  compounded  chemical 
fertilizers  do  not  pay.  Soot  and  kiln  dust  are  barely  remunerative  in 
a dry  season.  Farmyard  manures  favor  disease  more  than  chemical 
fertilizers. 

In  experimenting  for  the  prevention  of  disease  two  methods  were  em- 
ployed, soaking  the  seed  and  spraying  th  e plants.  Seed  was  soaked  for 
twenty-four  hours  in  a solution  made  of  6 pounds  each  of  sulphate  of  am- 
monia and  nitrate  of  potash  in  25  gallons  of  water.  The  tests  showed 
that  soaking  seed  in  chemical  solutions  before  planting  is  likely  to  be 
injurious,  especially  to  some  varieties.  For  spraying  the  plants  two 
formulas  of  Bordeaux  mixture  were  used,  with  and  without  molasses. 
In  this  series  the  indications  were  that  some  varieties  are  more  subject 
to  rot  (Phytophthora  infestans)  than  others.  Potatoes  should  be  dug  as 
soon  as  ripe,  as  the  disease  may  be  communicated  to  them  while  in  the 
ground. 

Dressings  of  Bordeaux  mixture, while  not  preventing  disease,  greatly 
reduced  the  amount  of  diseased  tubers  and  increased  the  yield  of  sound 
ones.  The  applications  paid  for  their  cost  many  times  over.  In  dry 
seasons  the  ordinary  Bordeaux  mixture  is  as  effective  as  that  to  which 
the  molasses  has  been  added. 

The  copper  solutions  did  not  in  any  way  affect  the  quality  of  the  tu- 
bers. About  160  gallons  of  Bordeaux  mixture  was  used  each  time  and 
from  one  to  three  sprayings  were  given.  In  some  places,  though  no 
disease  appeared  even  on  the  untreated  vines,  the  treated  vines  re- 
mained green  and  vigorous  much  longer  than  the  others. — w.  H.  e. 


FOREIGN  INVESTIGATIONS. 


595 


Bees  in  relation  to  fruit,  J.  H.  Panton  ( Ontario  College  Sta.  Bui . 
No.  81,  pp.  4). — In  April,  1892,  the  legislature  of  Ontario  passed  an  act 
forbidding. the  spraying  of  fruit  trees  during  the  blooming  jieriod  with 
“any  mixture  containing  Paris  green  or  any  other  poisonous  substance 
injurious  to  bees.”  In  view  of  the  discussion  among  fruit-growers  and 
bee-keepers  as  to  the  wisdom  of  this  act,  this  bulletin  gives  informa- 
tion regarding  the  functions  performed  by  bees  in  the  pollination  of 
fruits  and  their  relation  to  the  destruction  of  fruit.  Evidence  is  cited 
to  show  that  spraying  trees  in  bloom  with  Paris  green  is  likely  to  be 
very  injurious  to  bees,  and  in  some  degree  to  the  fruit  as  well. — A.  c.  T. 

Composition  and  digestibility  of  feeding  stuffs,  Th.  Dietrich 
and  J.  Konig  (pp.  14, 15). — This  lately  published  compendium  is,  for 
convenience  in  handling,  bound  in  two  volumes.  Part  i,  which  fills  the 
first  volume  and  a portion,  of  the  second,  nearly  1,100  pages  in  all,  is 
devoted  to  the  chemical  composition  of  feeding  stuffs,  and  part  ii,  some 
325  pages,  to  their  digestibility. 

At  the  beginning  of  volume  i,  we  find  after  the  table  of  contents, 
which  occupies  18  pages,  tables  of  the  composition  of  feeding  stuffs, 
filling  890  pages.  In  these  are  given  the  results  of  analysis,  with 
names  of  authors,  and  places  of  original  publication,  and  such  com- 
ments, including  data  as  to  origin,  methods  of  culture,  manuring,  etc., 
and  the  characteristics  of  the  materials  themselves,  as  will  give  great- 
est value  to  the  figures.  Deficiencies  in  the  statements  in  the  origi- 
nal sources  from  which  the  data  are  taken,  have,  so  far  as  practicable, 
been  supplied.  The  authors  have  even  gone  to  the  extent  of  calculat- 
ing the  results  to  dry  substance,  where,  as  in  the  majority  of  cases,  this 
was  not  done  in  the  original,  thus  making  the  figures  comparable. 

The  materials  are  classified  as  green  fodder,  dry  fodder,  roots  and 
tubers,  grains  and  seeds,  by-products,  etc.  The  subdivisions  are  such 
as  to  be  at  once  con  venient  and  useful.  For  instance,  the  chapter  on 
meadow  hay  and  aftermath  includes  twenty-eight  tables.  The  first 
gives  a general  view  of  the  composition  of  these  materials ; in  the  others 
distinctions  are  made  between  hay  from  natural  meadows,  hay  from  arti- 
ficial meadows,  hay  from  mountains  and  valleys,  from  woods,  moors, 
and  marshes,  and  hays  produced  under  different  conditions  of  soil, 
climate,  and  culture,  and  cut  atdifferent  periods  of  growth.  In  like 
manner  tables  for  the  composition  of  milk,  which  fill  more  than  one 
hundred  and  sixty  pages,  are  arranged  so  as  to  distinguish  not  only 
between  the  milk  of  cows,  goats,  sheep,  mares,  asses,  swine,  and  buf- 
faloes, but  also  the  variations  with  breed,  age,  individuality,  period  of 
lactation,  feeding,  care,  and  methods  of  milking,  and  the  composition 
of  cream  and  of  skimmed  milk  as  produced  in  various  methods  of  dairy 
practice.  While  the  material  thus  compiled  was  going  through  the 
press,  a process  which  occupied  several  years,  new  data  were  accumu- 
lating Avhich  are  put  together  in  a supplement  of  over  one  hundred 
pages. 
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The  analyses  thus  far  referred  to  are  those  which  have  been  made 
by  methods  now  in  common  use,  and  can,  therefore,  be  conveniently 
compared.  But  the  authors  have  improved  the  opportunity  to  collate 
earlier  analyses  and  at  the  same  time  to  give  a historical  summary  of 
analytical  methods,  from  those  used  by  Sir  Humphrey  Davy,  the  pioneer 
chemist,  in  this  direction,  to  those  now  employed  by  the  Association  of 
German  Experiment  Stations.  The  tabular  statements  include  the 
analyses  of  Davy  in  1810,  Horsford  and  Crocker  in  1846,  Anderson  in 
1853,  and  others.  The  historical  development  of  this  kind  of  inquiry 
is  still  further  illustrated  by  quotation  of  the  tabular  compilations  of 
analyses  which  have  been  published  from  time  to  time,  commencing 
with  those  of  Davy  in  1810  and  including  those  of  Sprengel  in  1830; 
Fresenius  in  1847:  Boussingault  in  1850;  Hennings  in  1852;  Emil 
Wolffs  first  table,  which  was  published  in  his  Naturgesetzlichen  Grund- 
lagen  desm  Ackerbaues  in  1856,  and  for  comparison  his  table  in  the  Land- 
wirthschaftliche  Kalendar  for  1890.  Lastly  follow  Julius  Kuhn’s  tables 
of  composition  and  digestibility  of  feeding  stuffs.  The  first  part  of  the 
work  closes  with  a discussion  of  the  methods  of  estimating  the  money 
values  of  feeding  stuffs,  a subject  to  which  the  experiment  stations, 
farmers,  and  dealers  in  Germany  have  given  much  attention. 

The  second  part  gives  a no  less  exhaustive  and  admirable  summary 
of  the  available  information  regarding  the  digestibility  of  feeding 
stuffs  as  based  upon  the  results  of  experimental  inquiry  up  to  the 
present  time.  As  the  digestibility  of  feeding  stuffs  by  different  ani 
mals  under  varying  conditions  calls  for  more  experimental  research 
than  the  chemical  composition  there  is  more  discussion  in  connection 
with  the  tables  in  which  the  experimental  data  are  recapitulated. 
The  tabular  statements  of  results  of  experiments  on  the  digestion  of 
feeding  stuffs  by  domestic  animals  give  the  composition  of  the  mate- 
rials fed  and  the  coefficients  of  digestibility  obtained,  and  are  accompa- 
nied by  citations  of  sources  and  such  collateral  data  as  are  essential. 
A large  number  of  tables  in  succeeding  chapters,  supplemented 
by  clear  and  brief  discussions,  summarize  the  results  of  experi- 
mental inquiry  regarding  the  effects  of  various  factors  upon  diges- 
tion. Among  these  factors  are  the  species,  breed,  and  individuality  of 
the  animal,  and  the  work  done  by  it  on  the  one  hand,  and  on  the  other 
the  amounts  of  fodder  materials  and  their  character  as  affected  by  con- 
dition (green  or  dry),  the  age  or  ]>eriod  of  development  of  the  plants, 
manner  6f  curing,  storage,  and  preparation  for  use,  including  cutting, 
steaming,  etc.  The  results  of  experiments  on  the  effects  of  concen- 
trated feeding  stuffs  and  of  potatoes  and  roots  upon  the  digestion  of 
crude  fodders  are  summarized.  The  available  data  are  given  regard- 
ing the  effects  of  salt,  alcohol,  and  aromatic  substances  upon  digestion. 
The  digestion  of  mineral  substances  is  treated  as  a special  topic.  The 
methods  and  results  of  experiments  on  digestion  by  the  artifical  method 
are  discussed  with  clearness  and  precision.  To  round  out  the  treat- 
ment of  the  subject,  the  duration  of  the  process  of  digestion  by  domestic 
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animals,  the  process  itself,  and  the  influence  of  metabolic  products  in 
the  calculation  of  digestion  coefficients  are  appropriately  discussed. 
In  this  part  of  the  work  an  appendix  was  also  necessary  for  results 
published  while  the  first  manuscript  was  being  printed. 

The  natural  outcome  of  such  a compilation  is  a final  series  of  three 
tables  in  which  the  most  reliable  results  are  summarized.  The  first 
gives  the  coefficients  of  digestibility  of  nutrients,  including  maximum, 
minimum,  and  average  figures,  and  distinguishing  between  results  ob- 
tained with  ruminants,  with  horses,  and  with  swine. 

The  second  gives  maximum,  minimum,  and  average  percentage  com- 
position (including  crude  protein  and  actual  albuminoids),  and  esti- 
mated percentages  of  digestible  nutrients  of  a large  number  of  feeding 
stuffs.  Estimates  of  feeding  and  manurial  values  as  based  upon  mar- 
ket prices  in  Germany  are  appended.  This  table  fills  120  pages. 

The  third  table,  of  42  pages,  is  devoted  to  data  regarding  the  nitro- 
genous ingredients  of  feeding  stuffs.  It  gives  averages  for  albuminoid 
nitrogen,  non-albuminoid  nitrogen,  and  nitrogen  not  digested  by  the 
artificial  method.  The  quantities  are  expressed  in  percentages  of  dry 
substance  and  total  nitrogen. 

An  illustration  of  the  completeness  of  the  work  is  found  in  the  final 
table.  The  German  experiment  stations  have  been  led  to  investigate 
the  degree  of  rancidity  of  fats  in  feeding  stuffs  as  an  indication  of 
either  the  freshness  of  the  latter  or  the  amount  of  decomposition  and 
consequent  deterioration  in  value  which  they  have  undergone.  These 
investigations  have  mostly  been  undertaken  within  a short  time  past, 
but  the  results  which  were  available  when  the  last  pages  of  the  work 
were  going  through  the  press  are  recapitulated  in  a table  at  the  end. 

The  second  volume  closes  with  an  alphabetical  index  of  33  pages, 
which,  with  the  table  of  contents  at  the  beginning  of  each  of  the  two 
volumes,  makes  a complete  and  easy  means  of  reference  to  the  topics 
in  this  immense  but  most  orderly  compilation  of  results  of  inquiry. — 
w.  o.  A. 

Effect  of  increased  or  decreased  consumption  of  food  and  of 
the  addition  of  certain  salts  on  the  digestibility  of  the  food  nu- 
trients, H.  Weiske  (. Landw . Vers.  Siat.,  41.,  pp.  145-164). — In  previous 
experiments  the  author  has  shown  that  the  effect  of  either  acid  sodium 
phosphate  or  sodium  citrate  added  to  oats  fed  alone  to  rabbits  was  to 
diminish  both  the  amount  of  food  consumed  and  the  increase  in  live 
weight,  and  to  affect  the  quantity  and  quality  of  the  bones ; and  that  a 
ration  of  oats  alone  was  not  adapted  to  young  rabbits.  When  either 
calcium  carbonate  or  hay  was  added  to  the  oats,  the  rabbits  developed 
normally $ and  when  sodium  phosphate  was  added  to  a ration  of  hay 
and  oats  no  disadvantageous  effects  developed  for  a long  time.  The 
addition  of  calcium  carbonate  to  oats  was  found  to  have  little,  if  any 
effect  on  the  proportion  of  nitrogenous  material  digested.* 

* Landw.  Jahrb.,  21,  p.  791;  E.S.  R.;  vol.  iv,  p.437. 
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In  continuing  these  experiments  the  effect  was  studied  of  additions 
of  calcium  pffiosphate,  acid  sodium  phosphate,  and  sodium  citrate  on 
the  digestibility  of  oats.  The  same  oats  were  used  as  in  the  trial  with 
calcium  carbonate  previously  reported.  The  trials  were  with  rabbits. 
The  coefficients  of  digestibility  found  were  as  follows: 


Digestibility  of  oats  alone  and  combined  with  various  salts. 


Organic 

matter. 

Crude 

protein. 

Crude 

fat. 

Crude 

cellulose. 

Nitrogen- 

free 

extract. 

Crude 

ash. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Oats  alone 

82.  B 

92.6 

93.1 

34.6 

85.6 

59.0 

Oats  and  calcium  phosphate 

78.9 

90.2 

88.0 

23.4 

84.2 

45.6 

Oats  and  acid  sodium  phosphate 

86.2 

86.6 

89.8 

56.2 

90.1 

55. 1 

Oats  and  sodium  citrate  (No.  1) 

84.9 

87.5 

95.3 

46.6 

89.1 

60.1 

Oats  and  sodium  citrate  (No.  2) 

81.8 

88.0 

95.0 

37.8 

85.9 

54.7 

Except  in  the  case  of  protein,  the  effect  of  the  salts  on  the  digesti- 
bility seems  to  be  independent  of  any  general  rule. 

The  coefficient  for  protein  was  invariably  lower  where  salts  were  added, 
and  especially  so  where  sodium  phosphate  or  citrate  was  added.  To  fur- 
ther study  the  effect  of  sodium  citrate,  five  rabbits,  all  of  the  same 
litter,  were  fed  no  citrate,  and  later  amounts  of  the  citrate  ranging 
from  0.1  to  0.75  gram  per  day.  The  results  were  not  very  conclusive, 
but  the  author  believes  the  effects  of  the  citrate  were  apparent.  Indi- 
viduality seemed  to  play  an  important  part.  The  two  rabbits  receiving 
no  citrate  and  0.75  gram  of  citrate  were  killed  after  forty-nine  days’ 
feeding.  The  percentages  of  potash,  soda,  and  lime  in  the  blood  ash 
were  noticeably  lower  in  the  case  of  the  rabbit  receiving  0.75  gram  of 
the  citrate,  which  agrees  with  the  observation  of  W.  Beckmann,  that 
the  consumption  of  sodium  citrate  tends  to  withdraw  the  potash, 
soda,  and  lime  from  the  body. 

The  coefficients  found  when  oats  were  fed  alone  in  these  two  trials 
and  in  the  former  trial*  are  compared  in  the  following  table : 


Digestibility  of  oats  when  fed  in  varying  amounts. 


Amount  of  oats  eaten. 

Organic 

matter. 

Crude 

protein. 

Crude 

fat. 

Crude 

cellulose. 

Nitrogen- 

free 

extract. 

Crude 

ash. 

93. 5 grams 

Per  cent. 

64.3 
77.0 

82.3 

Per  cent. 
66.8 
81.3 
92.6 

Per  cent. 

93.6 

94.7 
93.1 

Per  cent. 

19.6 
10.4 

34.7 

Per  cent. 
67.9 
84.2 
86.5 

Per  cent- 

29.2 

50.2 
59.9 

84. 5 grams 

52. 0 grams 

With  the  exception  of  crude  fat  and  cellulose,  the  rate  of  digestibility 
is  in  inverse  proportion  to  the  amount  of  oats  eaten.  The  differences 
are  very  noticeable,  especially  when  it  is  considered  that  the  oats  were 
all  from  the  same  lot  and  that  the  only  difference  in  food  or  treatment 
was  in  respect  to  the  amount  of  oats  eaten.  Evidently  the  digestion 

* Landw.  Jahrb.,  21,  p.  796;  E.  S.  R.;  vol.  iv,  p.  439. 
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was  more  thorough  when  the  smaller  ration  was  given.  The  result  is 
considered  quite  remarkable,  for  although  similar  differences  have  been 
observed  by  the  author  and  by  E.  von  Wolff  with  sheep,  the  differences 
have  always  been  very  much  smaller.  Another  interesting  point  is, 
that  while  the  digestion  coefficient  for  protein  was  about  20  per  cent 
higher  by  the  artificial  than  by  the  natural  method  when  the  larger 
amount  of  oats  was  fed,  the  reverse  was  true  when  the  smaller  amount 
was  fed,  although  the  difference  between  the  two  was  less  than  before — 
92.6  per  cent  by  the  natural  method  and  88.43  per  cent  by  the  artificial 
method.  Pepsin  solution  alone  was  used  in  the  artificial  digestion.  In 
the  opinion  of  the  author  these  results  all  go  to  show  that  under  ordinary 
conditions  artificial  digestion  gives  the  maximum  coefficient  of  diges- 
tibility, and  that  the  results  can  only  be  expected  to  agree  with  those 
obtained  in  natural  digestion  when  all  the  conditions  of  food,  mastica- 
tion, digestion,  etc.,  are  perfectly  normal,  and  when  the  ability  of  the 
animal  to  resorb  the  nutrients  is  intense. — e.  w.  a. 

Effect  of  rations  of  varying  nutritive  ratios  on  the  secretion 
of  milk,  and  the  digestibility  of  chlorophyll  and  wax-like  sub- 
stances, R.  Kochs  and  Ramm  (Landw.  Jalirb .,  21 , pp.  809-838). — In 
this  experiment  three  cows  of  as  many  different  breeds  were  fed  in 
four  periods  of  about  a month  each,  with  intermediate  periods.  Rowen 
hay,  wheat  straw,  and  beets  were  fed  throughout  the  trial,  with  brew- 
ers’ grains  and  peanut  cake  in  such  proportions  as  to  make  the  nutri- 
tive ratio  1:8.19  in  the  first,  1:5.42  in  the  second,  1:4.31  in  the  third, 
and  1 : 8.19  in  the  fourth  period.  The  ration  was  the  same  for  the  first 
and  last  periods.  All  three  rations  contained  practically  the  same 
amount  of  dry  matter  and  very  nearly  equal  amounts  of  digestible  non- 
nitrogenous  materials. 

The  cows  were  milked  three  times  daily,  and  analyses  made  daily  of 
the  mixed  milk  of  each  cow.  The  cows  were  weighed  every  day  after 
the  morning’s  milking  and  before  watering.  There  was  little  variation 
in  the  weight  from  day  to  day,  the  changes  being  gradual.  There  were 
no  changes  in  the  percentage  of  fat  which  could  be  attributed  to 
changes  in  the  food.  In  the  amount  of  milk  and  the  total  amount  of 
fat,  however,  there  were  marked  changes,  as  is  evident  from  the  fol- 
lowing table,  which  shows  the  average  yield  for  five  days  at  the  begin- 
ning and  tbe  end  of  the  periods: 

18431— Ko.  7 6 
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Average  daily  yield  of  milk  and  fat  on  different  rations. 


Nutritive 

ratio. 

Dutch. 

Swiss. 

Angler. 

Milk. 

Eat. 

Milk. 

Eat. 

Milk. 

Eat. 

End  of  first  period 

Beginning  of  second  period 

T) ifFfvrfvnp.fi  __  ...... 

1 : 8. 19 
1 : 5. 42 

Pounds. 
32. 49 
36. 34 

Pounds. 
1.  30 
1. 45 

Pounds. 
29. 72 
32. 36 

Pounds. 
1.05 
1. 18 

Pounds. 
30. 52 
32. 38 

Pounds. 
0. 90 
0. 94 

+3. 85 

+0. 15 

+2.64 

+0. 13 

+1. 86 

+ 0.04 

End  of  second  period 

Beginning  of  third  period 

Difference 

1 : 5. 42 
1 : 4.  31 

31.10 
32.  37 

1.20 
1. 25 

26.  36 

27.  97 

0.  91 
0.  96 

27. 57 
28.  69 

0.  73 
0. 78 

+0. 05 

+1.27 

29.  91 
23.  80 

+ 0.  05 

+1.  61 

25.74 
23.  24 

+0.  05 

+1. 12 

End  of  third  period 

Beginning  of  fourth  period 

Difference 

1 : 4.  81 
1 : 8. 19 

2. 31 
1.00 

0. 97 
0.  86 

27. 81 
24.  89 

0.  77 
0.  62 

—6. 11 

—1.  31 

—2.50 

— 0. 11 

—2. 92 

— 0. 15 

Iii  the  case  of  every  cow  the  absolute  yield  of  milk  and  fat  increased 
with  the  increased  consumption  of  protein,  this  increase  being  greatest 
with  the  change  from  the  first  to  the  second  ration.  When  in  the  fourth 
period  the  cows  were  changed  back  to  the  wider  ration  of  the  first 
period  they  all  shrunk  in  yield  of  milk  and  fat. 

There  was  a gain  in  weight  on  the  rations  of  the  second  and  third 
periods,  and  a loss  on  that  of  the  fourth  period,  the  gain  being  greatest 
in  the  second  period.  At  the  close  of  the  third  period  the  Dutch  and 
Swiss  cows  were  nine  and  ten  months  advanced  in  the  milking  period 
and  the  Angler  six  months. 

The  results  show  that  it  is  possible  by  rich  feeding  to  maintain  the 
yield  of  milk  and  of  fat  well  up  to  the  end  of  the  period  of  lactation ; 
and  it  is  believed  that  this  is  more  easily  done  when  the  heavy  feeding 
is  begun  early  in  the  period. 

In  connection  with  the  above  experiment  a study  was  made  of  tlie 
digestibility  of  the  chlorophyll  and  wax  in  the  hay  fed.  For  this  pur- 
pose the  freshly  voided  manure  was  dried  in  a thin  layer  in  a flat  por- 
celain dish  over  a water  bath,  and  then  over  sulphuric  acid  in  a partial 
vacuum,  and  portions  of  the  ground  residue  extracted  with  ether, 
alcohol,  and  chloroform.  These  extracts  and  others  of  the  hay  fed 
were  examined  under  the  microscope  and  with  a spectroscope.  The  ab- 
sorption bands  of  the  spectrum  showed  that  in  the  earlier  periods  the 
chlorophyll  in  the  hay  appeared  in  the  manure  in  little  if  any  changed 
condition  even  when  the  food  contained  very  little  chlorophyll.  Al- 
though no  absolutely  quanitative  determinations  were  made,  the  author 
believes  that  the  .whole  quantity  of  chlorophyll  in  the  hay  was  voided 
in  the  manure.  In  the  third  period,  when  the  proportion  of  protein 
was  highest,  the  chlorophyll  was  more  changed  and  possibly  rendered 
more  capable  of  being  resorbed. 

The  color  of  the  feces  has  been  believed  to  be  largely  due  to  changed 
coloring  matters  of  the  gall,  but  the  absorption  bands  showed  no  traces 
of  such  materials. 
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The  conclusions  of  the  authors  from  this  part  of  the  investigation  are 
that  chlorophyll  and  the  wax-like  substances  accompanying  it  are  wholly 
indigestible ; that  with  very  rich  protein  feeding  the  chlorophyll  is  more 
changed  and  possibly  may  be  more  readily  resorbed ; and  that  with 
cows  under  normal  conditions  the  coloring  matters  of  the  gall  or 
their  derivatives,  especially  hydrobilirubin,  are  not  excreted  with  the 
manure. — E.  w.  A. 

Feeding  experiments  with  milch  cows  in  Denmark,  1891-92 

(Syv  og  tyvende  Beretning  fra  den  Tcgl.  Veterin.  og  Landbohojslc.  Lab.  f. 
landoTconom.  Forsbg .,  Kjdbenhavn , 1892 , pp.  165). 

Synopsis. — Two  hundred  and  forty  cows,  selected  from  the  herds  of  eight  different 
estates,  were  included  in  the  experiments  each  year.  Rations  containing  vary- 
ing proportions  of  grain  feed  (barley  and  oats)  and  oil  cakes  (one  third  palm- 
nut  meal,  one  third  rape-seed  cake,  one  third  sunflower-seed  cake)  were  com- 
pared. There  was  no  change  in  the  chemical  composition  of  the  milk  with  the 
different  rations,  while  the  quantity  of  milk  increased  with  the  heavier  oil-cake 
feeding.  The  feeding  of  oil  cakes  as  a part  of  the  ration  for  milch  cows  proved 
profitable. 

The  experiments  reported  in  this  article  are  the  fourth  and  fifth  in  a 
series  conducted  by  the  Danish  State  Experiment  Station  for  the  study 
of  the  comparative  value  of  certain  feeding  stuffs  for  milk  production. 
The  plan  of  the  experiment  was  as  follows:  The  station  arranged  with 
the  owners  of  eight  different  dairy  farms  to  have  thirty  cows  on  each 
farm  placed  at  its  disposal  for  experimental  purposes.  The  cows 
were  to  be  fed  according  to  the  plan  previously  agreed  upon  by  the  sta- 
tion officers  and  the  owners  of  the  animals,  and  the  feed,  as  well  as  the 
milk  from  each  cow,  was  to  be  weighed  and  analyzed.  An  officer  of 
the  station  supervised  the  experiments  on  each  two  farms  and  was 
present  on  each  of  these  farms  during  half  of  the  experimental  periods 
to  superintend  the  weighing  of  the  cows  and  of  the  feed  and  product, 
as  well  as  the  sampling  and  analysis  of  the  product. 

The  cows  were  attended  by  a u feeder  master”  appointed  by  the  sta- 
tion, who  gave  his  entire  attention  to  this  business.  He  was  present 
at  each  milking  five  days  out  of  every  ten-day  period,  weighed  the 
milk  from  each  individual  cow,  and,  as  a check,  that  from  each  lot  into 
which  the  cows  were  divided.  He  further  attended  to  the  sampling  of 
the  milk  to  be  analyzed  on  the  farm  by  the  station  assistant,  and  took 
the  samples  of  milk  from  each  lot,  which  were  forwarded  to  the  station 
laboratory  for  analysis. 

The  cows  in  each  herd  were  grouped  into  three  lots  of  ten  each. 
This  division  into  lots  took  place  during  a preliminary  feeding  period, 
lasting  from  twenty  to  forty  days,  in  which  all  the  cows  received  the 
same  food  and  were  studied  individually.  Great  care  was  taken  to 
make  the  lots  perfectly  uniform  as  regards  milk  yield  and  production  of 
fat,  as  well  as  live  weight,  age,  time  since  calving,  and  rate  of  decrease 
in  milk  yield.  The  success  in  securing  uniformity  in  the  different  lots 
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is  illustrated  by  the  following  data  for  the  cows  in  the  experiment  at 
the  estate  Bregentved  in  1891 : 


Statistics  for  cows  in  experiment  at  Bregentved,  1891. 


Lot  A. 

LotB. 

LotC. 

Average  daily  milk  yield  per  cow,  pounds 

27.0 

26.  9 

27.  0 

Average  daily  fat  production,  kvint  * 

85.  0 

85.  5 

85. 4 

Average  live  weight,  pounds 

861 

865 

873 

Average  age  of  cows,  years 

8.9 

8.7 

• 8.  7 

Average  days  from  calving  

83 

81 

83 

* 1 kvint  = Danish  pound.  = 4.98  grams. 


Similar  results  were  obtained  at  all  the  estates.  If  less  uniform  lots 
were  secured  on  the  first  grouping,  new  groupings  were  made  until  the 
desired  close  agreement  was  reached. 

The  difficulty  encountered  in  the  proper  grouping  of  the  cows  as  re- 
gards their  milk  yield  is  greatly  increased  by  the  fact  that  two  lots 
giving  a similar  quantity  of  milk  when  the  grouping  is  made  may  de- 
crease in  milk  yield  at  a different  rate  and  after  some  time  become 
decidedly  uneven.  This  was  guarded  against  by  observing  the  rate 
of  decrease  in  milk  yield  of  each  cow  during  the  preliminary  feeding, 
and  taking  the  data  obtained  into  account  in  the  final  grouping  of  the 
cows. 

The  experiment  proper  was  commenced  ten  days  after  the  final 
grouping.  The  feed  given  all  the  cows  during  the  preliminary  feeding 
was  continued  throughout  the  experiment  for  one  of  the  lots  (lot  B). 
The  grain  ration  for  each  lot  was  as  follows : Lot  A,  three  fourths  grain 
mixture  and  one  fourth  oil  cake,*  lot  B,  -one  half  of  the  same  grain 
mixture  and  one  half  oil  cake,*  and  lot  0,  one  fourth  grain  mixture  and 
three  fourths  oil  cake.  The  grain  mixture  was  two  thirds  oats  and 
one  third  barley.  The  oil  cake  was  a mixture  of  one  third  palm-nut 
meal,  one  third  rape-seed  cake,  and  one  third  sunflower-seed  cake.  All 
of  the  lots  received  in  addition  ruta-bagas,  hay,  and  straw. 

The  grain  feed  given  varied  between  6 and  8.1  pounds  on  the  differ- 
ent estates,  the  relation  of  grain  to  oil  cake  and  of  concentrated  feed 
to  coarse  fodder  remaining  the  same  throughout  the  experiment,  except 
the  straw,  which  was  fed  ad  libitum.  The  quantity  of  ruta-bagas  fed 
varied  on  the  different  farms,  ranging  between  20  and  40  pounds  per 
day  per  animal,  but  the  quantity  fed  on  each  farm  remained  the  same 
throughout  the  experiment. 

The  following  statement  shows  the  daily  rations  fed  to  the  different 
lots  during  the  experiment  of  1892  at  Bregentved  estate,  and  illus- 
trates the  system  of  feeding  adopted : 
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Daily  ration  per  cow  at  Bregentved,  1892. 


Lot  A. 

Lot  B. 

Lot  C. 

M ixed  grain  .... .... .......... 

Pounds. 

6 

Pounds. 

4 

Pounds. 

2 

Oilcake  .... .... 

2 

4 

6 

Rutabagas  ....... ... ....... ....... 

20 

20 

20 

Hay  

3 

3 

3 

Straw  fed  ad  libitum 

16 

16 

16 

The  experiment  proper  (first  period)  lasted  for  about  three  months. 
After  an  intermission  of  ten  days  the  feeding  was  continued  for  about 
two  months  longer  (second  period)  to  study  the  after-effects  of  the  ra- 
tions fed  during  the  first  period  and  to  determine  how  far  the  effort  to 
separate  the  cows  into  even  lots  had  been  successful.  During  this 
second  period  all  the  cows  were  fed  alike,  receiving  the  same  feed  that 
was  given  to  all  during  the  preliminary  experiment  and  to  lot  B 
throughout  the  experiment. 

Three  different  methods  of  analysis  were  adopted  for  the  determina- 
tion of  the  richness  of  the  milk,  viz.,  the  determination  of  the  cream 
content  of  the  milk  of  the  individual  cows  by  Fjord’s  centrifugal 
method,  the  determination  of  fat  in  the  mixed  milk  from  each  lot  by 
Soxlilet’s  aerometric  method,  and  by  gravimetric  chemical  analysis. 
The  cream  test  and  Soxhlet’s  test  were  made  on  each  farm,  while  the 
gravimetric  analyses  were  made  at  the  station  laboratory  in  Copen- 
hagen. 

The  following  are  the  averages  of  all  the  analyses  for  both  years  and 
for  all  herds : 

Average  percentage  of  fat  in  millc,  1891  and  1892. 


Preliminary  period. 

Period  I. 

Period  II. 

Lot  A. 

Lot  B. 

LotC. 

Lot  A. 

Lot  B. 

Lot  C. 

Lot  A. 

Lot  B. 

Lot  C. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

By  Soxhlet's  method 

3.26 

3. 25 

3.26 

3. 22 

3. 20 

3. 22 

3. 28 

3. 26 

3.28 

By  gravimetric  analysis . - . 

3.22 

3. 20 

3.  23 

3.  20 

3. 17 

3.20 

3.32 

3.31 

3.31 

By  cream  test  (T  j ord) 

'4.  68 

4.  65 

4.66 

4.74 

4.  (f6 

4.  67 

4.  91 

4. 90 

4.91 

As  in  the  experiments  of  previous  years  it  was  found  that  any  of  the 
three  methods  gave  uniform  results  and  may  be  adopted  for  a compari- 
son of  the  influence  of  the  feed  on  the  milk. 

The  influence  of  the  different  concentrated  feeding  stuffs  on  the  quality 
and  the  quantity  of  the  milk,  on  the  live  weight  of  the  cows,  and  on 
the  consumption  of  straw  for  the  different  herds  is  shown  in  detailed 
tables  covering  more  than  80  pages  of  the  bulletin. 

Composition  of  the  milk. — The  following  table  gives  in  a condensed 
form  the  average  chemical  composition  of  the  milk  for  the  different  lots 
during  the  whole  experiment. 
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Average  composition  of  the  milk  of  different  lots  of  cows. 


Experiment  of  1891. 

Experiment  of  1892. 

Average  of  two  years. 

Lot  A, 
Joil 
cake. 

Lot  B, 
ioil 
cake. 

Lot  C, 
foil 
cake. 

Lot  A, 
Joil 
cake. 

Lot  B, 
£oil 
cake. 

Lot  C, 
foil 
cake. 

Lot  A, 
Joil 
cake. 

Lot  B, 
£oil 
cake. 

Lot  C, 
|oil 
cake. 

Preliminary  period : 

Per  et. 

Per  et. 

Per  et. 

Per  et. 

Per  et. 

Per  et. 

Per  et. 

Per  et. 

Per  et. 

Water 

88. 01 

88.  06 

88.  06 

88. 25 

88.  31 

88.  27 

88. 13 

88.19 

88. 17 

Pat 

3.31 

3.  29 

3.  30 

3. 13 

3. 12 

3.15 

3.  22 

3. 20 

3.23 

Casein  and  albumen. . . 

3.  01 

2.  97 

2.  96 

2.  97 

2.  97 

2.  99 

2.  99 

2.  96 

2.97 

Milk  sugar 

4.90 

4. 93 

4.92 

4.  91 

4.  88 

4. 85 

4.90 

4.  91 

4.  88 

Ash 

0.  77 

0.  75 

0.  76 

0.74 

0.74 

0.  74 

0.  76 

0.  74 

0.  75 

Period  I : 

Water 

88.  03 

88.  03 

88.10 

88. 17 

88.  26 

88.  21 

88. 10 

88. 15 

88.16 

Fat 

3. 24 

3. 23 

3.24 

3. 16 

3.11 

3.16 

3.  20 

3.17 

3.  20 

Casein  and  albumen . . . 

3.  06 

3.07 

3.03 

3.  02 

3.  01 

3.  05 

3.  04 

3.04 

3.  04 

Milk  sugar 

4.  89 

4.  91 

4.84 

4.90 

4.  85 

4.  81 

4. 90 

4.  88 

4.  82 

Ash 

0. 77 

0.  75 

0.  76 

0.  76 

0. 76 

0. 77 

0.  77 

0.  76 

0. 77 

Period  II : 

Water 

87.  75 

87.  78 

87. 80 

87. 90 

87. 90 

87.  91 

87.  83 

87.  84 

87.  86 

Fat 

3.  37 

3.  34 

3.  35 

3.28 

3. 28 

3.28 

3.  32 

3.31 

3.  31 

Casein  and  albumen . . . 

3.24 

3.  23 

3.19 

3.  23 

3. 22 

3.  24 

3. 24 

3.23 

3. 22 

Milk  sugar 

4. 85 

4.  87 

4.  85 

4.  75 

4.  72 

4.  71 

4.  80 

4.79  ! 

4.  78 

Ash 

0. 77 

0. 76 

0.  77 

0.  77 

0.  77 

0.  77 

0.  77 

0.77  ! 

• 0.  77 

It  is  plain  from  the  above  results  that  the  change  in  the  concentrated 
food  during  period  I did  not  cause  any  material  change  in  tlie  chemical 
composition  of  the  milk.  By  comparing  the  data  for  the  casein  and 
albumen , and  for  the  milk  sugar  during  the  different  periods,  we  find 
a small  increase  in  the  former  components  and  a small  decrease  in  the 
milk  sugar  for  the  lots  B and  0 compared  with  lot  A,  but  this  differ, 
ence,  which  does  not  exceed  0.03  per  cent,  does  not  appear  in  the 
average  figures  for  all  estates,  and  it  is  fair  to  assume  that  it  is  acci- 
dental. 

The  experimenters  give  the  following  summary  of  their  work  in  this 
line  during  the  past  five  years : 

“In  the  comparative  feeding  trials  with  milch  cows  now  conducted 
for  five  successive  years,  in  which  one  thousand  one  hundred  and  fifty- 
two  cows  (divided  into  one  hundred  and  twelve  lots,  on  nine  farms  in 
different  parts  of  our  country)  have  been  included,  barley  and  oats 
have  been  compared  with  rutabagas,  and  with  oil  cake,  grain  and  oil 
cake  have  been  compared  with  rutabagas,  and  rutabagas  have  been 
given  as  additional  food,  in  all  cases  it  has  constantly  been  observed 
that  the  changes  made  in  the  food  of  the  cows  have  shown  practically 
no  effects  on  the  chemical  composition  of  the  milk.” 

Milk  yield  of  the  cows. — The  average  quantities  of  milk  produced  per 
cow  in  ten  days  during  the  different  periods  of  the  experiment,  are 
given  in  the  following  table : 


Average  daily  yield  of  milk. 


Experiment  of  1891. 

Experiment  of  1892. 

Average  of  two  years. 

Lot  A, 
i oil 
cake. 

Lot  B, 
h oil 
cake. 

j 

Lot  C, 
| oil 
cake. 

Lot  A, 
J oil 
cake, 

Lot  B, 
2 oil 
cake. 

Lot  C, 
1 oil 
cake. 

Lot  A, 
i oil 
cake. 

Lot  B, 
h oil 
cake. 

Lot  C, 
| oil 
cake. 

Pounds: 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Preliminary  period 

26.6 

26.  5 

26.5 

25.3 

25.4 

25.4 

25.9 

25.9 

25.9 

Period  I 

22.0 

23.2 

23.4 

21.4 

22.6 

23.0 

21.7 

22.9 

23.4 

Period  II 

19.4 

19.8 

1 

20.1 

20.1 

20.5 

20.2 

19.7 

20.2 

20.3 
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The  data  show  that  the  milk  yield  increased  with  the  amount  of  oil 
cake  used  in  the  ration,  the  average  increase  over  lot  A for  both  years 
being  12  pounds  for  lot  B,  and  17  pounds  for  lot  0.  It  is  noticeable 
that  the  increase  from  one  fourth  to  one  half  oil  cake  (A  to  B)  gave  bet- 
ter returns  than  the  increase  in  oil  cake  from  one  half  to  three  fourths 
(B  to  C),  viz.,  12  pounds  against  5 pounds  daily  per  ten  cows.  The 
gain  in  milk  yield  and  live  weight  from  the  partial  substitution  of  oil 
cake  for  a mixture  of  barley  and  oats,  that  is,  from  the  substitution  of 
a more  nitrogenous  food,  is  expressed  by  the  authors  in  the  following 
table,  which  gives  the  average  for  eight  farms  for  two  years : 


Results  of  substitution  of  oil  cake  for  barley  and  oats  in  rations  for  milch  coivs. 


Amount  of 
oil  cake 
substituted 
for  grain 
mixture, 
per  cow  in 
ten  days. 

Change  per  cow  in  ten  days. 

In  milk 
yield. 

In  live 
lot. 

In  straw 
eaten. 

Comparison  of  lots  A and  B : change  from  J to  J oil  cake, } 

calculated  for  100  pounds  of  oil  cake ) 

Comparison  of  lots  B and  C ; change  from  \ to  J oil  cake, > 

calculated  for  100  pounds  of  oil  cake £ 

Comparison  of  lots  A and  C;  change  from  \ to  J oil  cake! 
calculated  for  100  pounds  of  oil  cake 5 

Founds. 
18. 5^ 
18. 5^ 
37  | 

Pounds. 
+12.2 
+66 
+ 4.9 
—26 
+17.1 
+46 

Pounds. 
+0. 84 
+4. 50 
— 0. 01 
— 0. 10 
+0. 83 
+2,20 

Pounds. 

— 3.8 
—21. 0 
+ 2.4 
+13 

— 1.4 

— 4.0 

For  every  100  pounds  of  oil  cake  substituted  for  the  same  quantity 
of  mixed  grain  there  was  an  increase  of  66  pounds  of  milk,  provided 
the  oil  cake  did  not  constitute  more  than  one  half  of  the  grain  ration. 
The  experiment  therefore  showed  the  oil  cake  to  be  of  superior  value 
for  milk  production  to  the  mixture  of  barley  and  oats. 

In  the  second  period,  when  all  of  the  cows  were  fed  alike  (equal 
parts  of  grain  mixture  and  oil  cake),  the  after  effect  on  the  milk  yield 
of  the  more  nitrogenous  rations  was  apparent.  This  bears  out  the  sug- 
gestion made  by  Dr.  Bamm  in  Landwirthsehaftliche  Jahrbucher  21,  p. 
825,  that  the  influence  of  a certain  ration  on  milk  production  should  be 
measured  not  only  by  its  immediate  effect,  but  also  by  its  after  effect 
during  the  remainder  of  the  period  of  lactation.  It  must  be  added, 
however,  that  the  result  of  the  Danish  feeding  experiments  with  milch 
cows  during  1887  to  1890,  inclusive,  do  not  show  any  similar  tendency. 

Live  weight. — The  average  changes  in  live  weight  and  in  the  con- 
sumption of  straw  during  the  different  periods  of  the  experiment  are 
summarized  in  the  following  table,  which  shows  the  average  for 'two 
years : 
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Average  changes  in  live  weight,  and  amount  of  straw  consumed. 


Preliminary 

period. 

Period  1. 

Period  II. 

Average 
live  weight. 

Daily  gain 
or  loss  in 
weight. 

Straw 

consumed 

daily. 

Daily  gain 
or  loss  in 
weight. 

Straw 

consumed 

daily. 

Lot  A 

Pounds. 

926 

924 

926 

Pounds. 
—0.04 
+0.  04 
+0.  04 

Pounds. 

11.4 

11.8 

11.6 

Pounds. 
— 0. 18 
— 0. 81 
+0.  25 

Pounds. 

10.1 

10.2 

10.0 

Lot  B. 

Lot  C 

In  the  course  of  the  second  period  the  cows  were  turned  out  to  pas- 
ture and  their  concentrated  food  discontinued.  For  the  sake  of  com- 
parison, the  average  yield  and  composition  of  the  milk  on  stall-feeding 
and  on  pasturage  are  here  given.  The  averages  are  for  all  the  herds. 


Average  daily  milk  yield  and  percentage  of  fat  in  milk  on  stall  feeding  and  on  pasturage. 


Experiment  of 
1891. 

Experiment  of 
1892. 

Average  of  2 years. 

Daily 

milk 

yield. 

Eat  in 
milk. 

Daily 

milk 

yield. 

Eat  in 
milk. 

Daily 

milk 

yield. 

Eat  in 
milk. 

Pounds. 

Per  cent. 

Pounds. 

Per  cent. 

Pounds. 

Per  cent. 

Lot  A: 

Stall  feeding 

19.4 

3. 32 

19.9 

3. 21 

19.6 

3. 27 

Pasturage  

19.4 

3.44 

20.4 

3.35 

« 19.9 

3.40 

Lot  B : 

Stall  feeding 

19.7 

3.30 

20.6 

3.20 

20.1 

3. 25 

Pasturage 

Lot  C : 

Stall  feeding 

19.9 

- 3.40 

20.6 

3.  37 

20.3 

3.39 

20.2 

3. 32 

20.4 

3.20 

20.3 

3.  26 

Pasturage 

20.  5 

3. 41 

20.1 

3.37 

20.3 

3. 39 

It  will  be  seen  that  the  yield  of  milk  was  usually  maintained  on  pas- 
turage, with  a slight  increase  in  the  percentage  of  fat  in  the  milk. — 
F.  w.  WOLL. 

Effect  of  food  on  milk  and  butter, H.  H.Dean [Ontario  College  Sta. 
Bui.  No.  80,  Oct.  24, 1892,  pp.  8). — This  experiment  was  made  to  compare 
the  two  following  rations : Ration  1,  silage  50  pounds,  bran  1 pound, 
hay  5 "pounds;  and  ration  2,  silage  50  pounds,  pea  meal  5 pounds, 
oatmeal  3 pounds,  barley  meal  2 pounds,  and  hay  5 pounds,  i.  e., 
with  like  amounts  of  coarse  fodder,  bran  was  compared  with  a grain 
mixture  of  pea  meal,  oatmeal,  and  barley  meal.  Ration  1 cost  6.35 
cents  and  ration  2, 15.83  cents  per  day.  There  were  two  lots  of  three 
cows  each.  In  the  first  period  of  five  weeks  lot  1 received  ration 
1 and  lot  2 ration  2 ; then  they  were  reversed  and  fed  for  a second  period 
of  five  weeks.  The  milk  from  each  cow  was  weighed  morning  and 
evening,  and  a sample  was  analyzed  on  four  days  of  each  week.  Butter 
was  made  from  the  milk  of  each  lot  twice  weekly,  the  cream  being  raised 
in  cold  deep  setting,  and  samples  of  the  butter  made  were  rated  and 
analyzed.  The  richer  grain  ration  (No.  2)  increased  the  yield  of  milk, 
but  not  to  a profitable  degree.  The  cost  of  food  per  100  pounds  of  milk 
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(average  of  both  lots)  was  55.8  cents  on  ration  1,  and  $1.18  on  nation 
2 (richer). 

“Both  lots  lost  heavily  in  weight  while  getting  ration  1 and  gained 
considerably  on  the  silage,  meal,  and  hay  (No.  2).  The  former  was  not 
sufficient  to  sustain  the  live  weight  of  the  animals  while  giving  milk, 
and  the  other  caused  them  to  lay  on  flesh  without  a corresponding  in- 
crease of  milk.” 

The  extra  grain  “did  not  affect  the  per  cent  of  fat  in  the  milk  to  any 
great  extent,”  and  although  the  milk  from  ration  1 creamed  slightly 
better  than  that  from  ration  2,  “there  appeared  to  be  little  difference 
in  the  average  composition  of  the  butter  produced  on  the  two  rations.” 
For  practical  use  the  authors  do  not  recommend  either  of  the  rations 
tried. 

“We  have  found  the  following  ration  to  give  good  results : 50  pounds 
of  corn  silage,  6 pounds  of  hay,  4 pounds  of  bran,  and  2 pounds  of  pea 
meal  and  oatmeal  mixed  in  equal  proportions.  If  these  latter  become 
too  high-priced  1 would  recommend  the  use  of  2 pounds  of  cotton-seed 
meal  (in  place  of  the  bran  or  meal)  per  day  to  each  cow,  when  it  can 
be  bought  for  about  $30  per  ton.” — e.  w.  a. 

Corn  silage  for  making  beef,  T.  Shaw  and  C.  A.  Zavitz  ( Ontario 
College  Sta.  Bui.  No.  82,  Oct.  24,  1892 , pp.  8). — The  object  of  t^ trial 
was  to  compare  rations  of  silage  and  grain;  silage,  hay,  and  ^r^n; 
and  roots,  hay,  and  grain  for  beef  production.  The  roots  were  turnip^ 
and  mangel- wurzels ; the  grain  was  a mixture  of  equal  parts  by  weight 
of  oats,  peas,  and  barley.  Each  of  these  rations  was  fed  to  one  lot  of 
steers  from  December  16  to  May  13,  one  hundred  and  fifty  days.  Lot 
1 received  silage  ad  libitum;  lot  2,  30  pounds  of  silage  and  cut  hay  ad 
libitum;  and  lot  3,  45  pounds  of  sliced  roots  and  cut  hay  ad  libitum. 
The  animals  in  each  lot  received  10  pounds  of  grain  per  head  daily. 
One  animal  in  lot  1 died  and  one  in  lot  2 was  “off  feed”  for  some  time. 
On  account  of  this  the  results  are  considered  for  one  steer  in  each  lot. 
The  average  daily  gain  of  lot  1 Avas  1.89  pounds;  of  lot  2,  1.35  pounds, 
and  of  lot  3,  1.62  pounds.  Valuing  the  oats  at  26  cents,  peas  at  50 
cents,  barley  at  40  cents,  and  sliced  roots  at  6 cents  per  bushel,  with 
hay  at  $9,  and  silage  at  $1.75  per  ton,  the  total  cost  of  food  for  lot  1 
was  $19.60;  for  lot  2,  $21.06,  and  for  lot  3,  $25.86.  The  steers  were 
bought  at  4 cents  and  sold  at  5J  cents  per  pound,  live  weight.  Mak- 
ing allowance  for  attendance  and  the  value  of  the  manure,  there  was 
a profit  with  lot  1 of  $24.98;  with  lot  2,  $20.66,  and  with  lot  3,  $17.61  per 
head. 

“These  experiments  have  made  it  pretty  clear  that  silage  and  grain 
only  do  not  furnish  a ration  that  is  altogether  safe  in  finishing  beef 
cattle;  and  second,  they  have  proved  in  a comparative  sense  the  great 
safety  in  feeding  a ration  of  which  roots  is  an  important  factor.  Our 
advice,  therefore,  in  the  meantime,  to  those  who  are  growing  roots  for 
this  purpose  would  be  to  continue  to  grow  them,  and  to  grow  corn  in 
addition  where  this  is  practicable.” — E.  w.  A. 
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P^nut  cake  as  a feeding  material  for  cattle,  J.  A.  Voelcker 
{J^fni.  Roy.  Ayr.  Soc.  of  England,  3 {1892),  ser.  3,  pp.  727-730). — An  ex- 
pSriment  was  made  at  the  Woburn  Experimental  Farm  to  compare  pea- 
nut cake  at  $40.72  per  ton  with  bean  meal  at  $45.80,  for  steers.  Each 
material  was  fed  in  a grain  ration  with  equal  parts  of  oats  and  barley, 
and  the  animals  received  besides  45  pounds  of  roots  and  15  pounds  of 
clover-hay  chaff  per  head.  The  trial  lasted  one  hundred  and  seven 
days.  The  average  daily  gain  in  weight  per  head  was  2.19  pounds  for 
the  lot  on  the  peanut-cake  ration  and  2.01  pounds  for  the  lot  on  the 
bean-meal  ration.  “The  peanut  cake,  therefore,  proved  to  be  a useful 
feeding  material  for  cattle  and  to  have  a feeding  value  just  about  equal 
to  that  of  beans.” — E.  w.  A. 

Experiments  in  the  feeding  of  steers,  J.  W.  Bobertson  {Cen- 
tral Experimental  Farm  Bui.  No.  16,  Nov.,  1892,  pp.  16.) — Two  experi- 
ments are  reported.  The  first  was  commenced  in  December,  1890,  with 
six  two-year-old  steers,  Shorthorn  grades,  divided  into  three  uniform 
lots.  From  December  1 to  29  all  were  fed  alike.  From  this  date  until 
May  18  the  lots  were  fed  as  follows:  Lot  1,  silage  20  pounds,  hay  10 
pounds,  roots  20  pounds,  and  grain  ; lot  2,  hay  20  pounds,  roots  40 
pounds,  and  grain;  and  lot  3,  silage  50  pounds  and  grain.  The  grain 
was  alike  for  all,  and  was  a mixture  of  oil  cake,  cotton-seed  meal,  peas, 
and  barley.  Each  lot  also  received  5 pounds  of  cut  straw.  The  roots 
were  turnips  and  mangel- wurzels.  During  the  20  weeks  of  feeding, 
the  steers  on  corn  silage  and  grain  (lot  3)  gained  212  and  221  pounds, 
respectively,  as  against  179  and  188  pounds  for  the  lot  on  hay,  roots, 
and  grain  (lot  2),  and  128  and  182  pounds  for  the  lot  on  hay,  roots,  silage, 
and  grain.  At  the  current  market  prices  of  feeding  stuffs,  viz,  hay, 
$8,  roots  $4,  straw  $4,  oil  cake  and  cotton-seed  meal  $30,  peas  $20,  and 
silage  $1.40  per  ton,  the  cost  of  food  per  head  per  day  was  $15.58  for 
lot  1 (hay,  roots,  silage,  and  grain),  $19.23  for  lot  2 (hay,  roots,  and  grain), 
and  $11.09  for  lot  3 (silage  and  grain). 

“ A ration  of  which  the  bulky-fodder  portion  was  mainly  corn  silage 
was  more  profitable  for  the  fattening  of  steers  than  a ration  of  which 
the  bulky-fodder  portion  was  mainly  or  wholly  hay  and  roots.” 

This  exj)eriment  was  repeated  in  1891  and  1892,  using  three  lots  of 
two-year-old  steers,  and  feeding  for  eighteen  weeks.  The  grain  was  a 
mixture  of  oil  cake,  peas,  and  barley.  As  before,  the  largest  gains 
were  given  by  the  lot  on  silage  and  grain.  Valuing  the  silage  at  $2 
and  the  other  materials  as  before,  “ the  cost  for  feed  consumed  per  100 
pounds  of  increase  in  live  weight  was  62.95  per  cent  greater  for  lot  2 
(hay,  roots,  and  grain  meal)  and  48.32  per  cent  greater  for  lot  1 (hay, 
roots,  corn  silage,  and  grain)  than  it  was  for  lot  3 (corn  silage  and 
grain.)” 

The  two-year-old  steers  fed  for  three  months  on  silage  50  pounds, 
straw  5 jmunds,  and  frozen  wheat  6 pounds,  “ gained  in  weight  an 
average  of  159  pounds  per  head,  and  consumed  on  an  average  59.88 
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pounds  of  feed  per  head  per  day,  at  a cost  of  9.32  cents  per  head  per 
day.  The  frozen  wheat  was  valued  at  35  cents  per  bushel.” 

Four  three-year-old  steers,  averaging  1,251  pounds  per  head  in 
weight,  were  divided  into  two  lots  and  fed  for  eighteen  weeks  on  silage 
alone  and  with  grain  composed  of  oil  cake,  peas,  and  barley,  2 pounds  of 
each.  The  amount  of  silage  fed  was  the  same  for  both  lots.  The  steers 
on  silage  and  grain  gained  155  and  102  pounds,  respectively,  and  those 
on  silage  alone  7 and  50  pounds,  respectively. 

Two  lots  of  yearling  steers  were  fed  ad  libitum  on  silage,  roots,  straw, 
and  grain*  from  December  1 to  April  5,  one  lot  in  a cold  shed  and  the 
other  in  the  stable. 

“From  this  single  test,  it  is  not  evident  that  there  was  an  appreciable 
difference  in  the  increase  in  the  weight  of  the  steers  or  in  the  quantity 
of  food  consumed,  which  was  due  to  the  place  or  manner  of  feeding — 
stable  vs.  shed  and  tied  vs.  loose.” 

Two  lots  of  calf  steers  were  fed  ad  libitum  for  eighteen  weeks  on  cut 
hay,  roots,  and  grain,  and  on  silage  and  grain.  There  was  one  Short- 
horn and  one  Quebec- Jersey  in  each  lot.  The  gains  on  hay,  roots,  and 
grain  were  slightly  larger,  but  the  cost  of  food  per  pound  of  gain  was 
also  larger  than  on  silage  and  grain.  The  Shorthorn  in  each  case  made 
the  larger  and  cheaper  gain  in  weight. 

From  a comparison  of  the  results  of  the  above  experiments  with  calves, 
yearlings,  two-year-olds,  and  three-year-olds,  the  following  conclusions 
are  deduced : 

“ (1)  The  cost  for  feed  consumed  per  100  pounds  of  increase  in  live 
weight  was  lowest  in  the  case  of  calf  steers,  viz,  $4.89  per  100  pounds. 

(2)  The  cost  for  feed  consumed  per  100  pounds  of  increase  in  live 
weight  was  84.83  per  cent  greater  by  the  three-year-old  steers  than  by 
the  two-year-old  steers. 

(3)  The  original  weight  of  the  two-year-old  steers  was  enhanced  in 
value  per  pound  quite  as  much  by  the  feeding  for  eighteen  weeks  as 
was  the  original  weight  of  the  three-year-old  steers. 

(4)  The  original  weight  of  the  yearling  and  calf  steers  was  not  en- 
hanced in  value  per  pound  to  any  appreciable  extent  by  the  feeding  for 
eighteen  weeks. — e.  w.  a. 

Barley  and  malt  as  food  for  sheep,  J.  A.  Voelcker  (Journ.Roy. 
Agr.  ISoc.  of  England,  3 (1892),  ser.  3,pp.  716-723). — In  an  experiment  at 
the  Woburn  Experimental  Farm  in  1882-783  it  was  fouud  that  the  differ- 
ence between  the  feeding  value  of  barley  and  of  the  malt  and  malt  dust 
from  a like  quantity  of  barley  was  very  small.  In  the  present  trial  barley 
was  compared  with  a mixture  of  barley  and  malt,  and  the  effect  was  tried 
of  adding  each  of  these  to  linseed  cake.  There  were  three  lots  of  twenty- 
five  Hampshire  sheep,  each  about  ten  or  eleven  months  old.  For  the 
ninety- three  days  of  the  trial,  lot  1 received  linseed  cake 5 iot  2 equal 
parts  of  linseed  cake  and  barley  5 and  lot  3 a mixture  of  linseed  cake, 
barley,  and  malt,  in  which  the  linseed  cake  constituted  one  half,  equal 
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money  values  of  barley  and  malt  being  used.  All  tlie  sheep  received 
Swedish  turnips  and  clover  hay.  The  cost  of  the  grain  food  per  ton 
was,  linseed  cake  $49.70,  barley  $33.95,  and  malt  $67.90.  The  sheep 
in  lot  1 (linseed  cake)  made  an  average  daily  gain  of  0.53  pound,  those 
in  lot  2 (barley)  0.45  pound,  and  those  in  lot  3 (barley  and  malt)  0.45 
pound.  The  linseed  cake,  therefore,  led  in  total  gain,  and  considering 
the  cost  the  conclusion  was  that  it  is  more  profitable  to  feed  sheep  on 
linseed  cake  alone  than  on  half  linseed  cake  and  half  barley,  and  that 
there  is  no  advantage  from  partially  substituting  malt  for  barley.  The 
advantage  of  the  linseed  cake  is  still  greater  when  the  manurial  value 
is  taken  account  of. — e.  w.  A. 

Fattening  lambs,  T.  Shaw  and  O.  A.  Zavitz  ( Ontario  College  Sta. 
Buis.  77  and  78 , Aug.  15,  1892,  pp.  15). — An  experiment  is  reported  in 
feeding  six  hundred  and  sixty-six  lambs,  some  of  which  were  bought  in 
eastern  Ontario  and  some  in  Prince  Edward  Island.  The  lambs  were 
purchased  between  August  and  the  last  of  October,  and  during  the 
fall  were  pastured  in  a large  field  of  rape  grown  as  a second  crop. 
Later  they  received  hay,  oats  in  the  sheaf,  cut  turnips,  silage,  bran, 
and  a mixture  of  oats  and  peas  unground.  They  were  fed  twice  daily  ? 
and  had  access  to  salt  at  all  times.  In  the  spring  one  hundred  and 
twenty  lambs  were  sheared.  The  lambs  were  sold  in  lots  between  Jan- 
uary and  the  middle  of  April,  some  in  Canada,  some  in  Buffalo,  New 
York,  and  ninety-nine  were  sent  to  England.  The  price  received 
ranged  from  5£  to  7 cents  per  pound.  In  calculating  the  financial  results 
the  care  and  the  value  of  the  manure  were  taken  into  account,  and  the 
feeding  stuffs  were  charged  at  the  following  rates : Bape  pasturage 
$8.46  per  acre,  hay  $9,  unsheathed  oats  $6,  silage  $2,  and  bran  $14  per 
ton;  roots  6 cents,  oats  26  cents,  and  peas  50  cents  per  bushel.  The 
first  cost  of  the  lambs,  food,  etc.,  was  $3,063.39,  and  the  receipts  were 
$3,698.76,  a total  profit  of  $635.37,  or  95  cents  per  lamb,  for  the  winter’s 
feeding. 

The  ninety-nine  lambs  sent  to  England  “ brought  the  highest  prices 
that  were  then  paid  for  choice  lambs.  They  sold  well  in  competition 
with  the  best  mutton  of  Wales  and  Scotland.  While  sheep  brought 
alive  from  South  America  sold  for  but  6 pence  per  pound,  dressed 
weight,  these  lambs  brought  8J  pence  per  pound.”  The  cost  of  send- 
ing the  lambs  to  England  and  selling  them  was  $357.69,  or  $3.61  per 
head.  This  included  freight,  food,  care  under  way,  etc.  The  profit 
realized  on  these  lambs  was  $53.67,  or  54  cents  per  head. — E.  w.  A. 

Feeding  shorn  and  unshorn  lambs  in  winter,  T.  Shaw  and  C.  A. 
Zavitz  ( Ontario  College  Sta.  Bui.  Wo.  83,  Nov.  21,  1892 , pp.  1-6). — 
Twenty  lambs  were  divided  into  two  equal  lots,  and  December  3 the 
lambs  of  one  lot  were  shorn,  the  others  remained  unshorn.  From  this 
time  until  April  12  the  two  lots  were  fed  alike  on  a mixture  of  three 
parts  of  oats,  two  parts  of  peas,  and  one  part  of  wheat  bran  by  weight, 
with  sliced  turnips,  mangel-wurzels,  and  hay  ad  libitum.  The  valuation 
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of  the  feeding  stuffs  was,  hay  $9  and  bran  $14  per  ton,  oats  26  cents,  peas 
50  cents,  and  sliced  roots  6 cents  per  bushel.  The  unshorn  lot  made  an 
average  gain  per  head  of  43^  pounds,  and  the  shorn  lambs  31  pounds. 
They  were  sold  at  7 cents  per  pound,  live  weight.  The  financial  result 
was  a profit  of  $34.46  for  the  unshorn  lot  and  $34.61  for  the  shorn  lot. 
The  cost  of  food  was  practically  the  same  for  both,  but  $5.85  was  re- 
ceived for  the  wool  from  the  shorn  lot. — E.  w.  A. 

Feeding  lambs  on  different  rations,  T.  Shaw  and  0.  A.  Zavitz 
{Ontario  College  Sta.  Bui.  No.  83,  Nov.  21,pp.7,  8). — Three  lots  of  twenty- 
five  lambs  each  were  fed  from  December  31  to  April  30,  one  hundred 
and  twenty  days,  as  follows : 

Lot  1,  grain  mixture  of  oats,  peas,  and  bran,  with  sliced  roots  and  hay. 

Lot  2,  whole  oats,  sliced  roots,  and  hay. 

Lot  3,  grain  mixture  like  lot  1,  silage,  and  hay. 

In  this  experiment,  therefore,  silage  was  compared  with  roots,  and 
whole  oats  with  an  equal  amount  of  grain  mixture.  The  largest  gain 
was  made  by  lot  2,  and  the  next  largest  by  lot  1.  The  cost  of  food  per 
pound  of  gain  Avas  8.47  cents  for  lot  1,  7.93  cents  for  lot  2,  and  7.82  cents 
for  lot  3. 

uIn  this  experiment  the  rations  with  oats  alone  made  mutton  more 
quickly  and  more  cheaply  than  the  ration  with  oats,  peas,  and  bran. 
While  the  ration  with  silage  did  not  make  mutton  quite  so  quickly  as 
the  corresponding  ration  with  roots,  it  made  it  more  cheaply.” — e.  w.  a. 

Butter  fat  in  milk  and  cream,  H.  H.  Dean  (Ontario  College  Sta. 
Bui.  No.  76 , June  22 , 3892,  pp.  6). — This  bulletin  relates  to  the  payment 
for  milk  at  creameries  on  the  basis  of  the  fat  content  of  the  milk  or 
cream  furnished.  The  author  indorses  the  Babcock  test  for  this  pur- 
pose. 

Observations  are  also  reported  on  the  variation  in  the  percentage  of 
fat  in  the  milk  of  eight  cows  from  day  to  day  during  eight  days.  u The 
widest  variation  in  the  morning  milk  during  forty-three  trials  was 
0.85  per  cent,  in  the  evening  milk  during  twenty-five  trials  0.75  per 
cent,  and  in  the  combined  morning  and  evening  milk  during  sixteen 
trials  0.60  per  cent.  ” In  a number  of  cases  in  which  the  percentage  of 
solids  in  milk  was  determined  by  analysis  and  by  calculation  with  the 
aid  of  the  simplified  formula  given  by  Babcock  in  the  Annual  Beport 
of  the  Wisconsin  Station  for  1891,  p.  292  (E.  S.  R.,  vol.  iv,  p.  189),  the 
average  difference  between  the  two  sets  of  results  was  only  0.26  per 
cent. — e.  w.  A. 

Butter-making  on  the  farm  in  summer,  H.  H.  Dean  (Ontario  Col- 
lege Sta.  Bui.  No.  75,  June  22,  1892,  pp.  7). — This  popular  bulletin  dis- 
cusses the  precautions  to  be  exercised  in  the  stable  and  in  the  dairy,  and 
gives  directions  for  churning  and  butter-making  in  general. — E.  w.  A. 
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sdure), M.  Maercker. — Landw.  Vers.  Stat.,  41,  Heft  5 and  6,  pp.  329-374. 

The  action  of  sulphate  of  iron  on  calcium  phosphate,  P.  Cazeneuve  and  A. 
Nicolle. — Monit.  scientif.,  1892,  p.  334 ; abs.  in  Zeitsch.  angew.  Chem.,  1892,  Heft  24,  p. 
737. 

On  the  detection  and  estimation  of  arsenic  ( TJeber  den  Nachweiss  und  die  Bestim- 
mung des  Arsens),  J.  Thiele. — Ann.  Chem.,  265,  p.  55;  abs.  in  Zeitsch.  analyt.  Chem., 

32,  Heft  1,  pp,  87-94. 

Note  on  the  estimation  of  hardness  of  water  by  soap  solution  ( Notiz  zur  Hdrte- 
bestimmung  des  Wassers  mittelst  Seif enlo sung),  G.  Buchner. — Chem.  Ztg.,  1892 , No. 
104,  p.  1954. 

A reaction  for  nitrogenous  organic  substances  {TJeber  eine  Reaction  stickstojfhal- 
tiger  organischer  Substanzen),  H.  AuYSCnVAGmi.—Monatshefte  Chem.,  13,  p.  268;  abs. 
in  Zeitsch.  analyt.  Chem.,  32,  Heft  1,  p.  95. 

The  inversion  of  certain  carbohydrates  {TJeber  die  Inversion  einiger  Kohlenhy- 
drate),  E.  Winterstein. — Landw.  Vers.  Stat.,  41,  Heft  5 and  6,pp.  375-384. 

Water-soluble  carbohydrates  of  malt  and  barley  ( TJeber  die  ivasserloslichen  Koh- 
lenliydrate  des  Maizes  und  der  Gerste),  G.  DCll. — Chem.  Ztg.,  1893,  No.  5,  67,  68,  and 

No.  7,  p.  100. 

Determination  of  sugar  with  Ost’s  copper  solution  ( TJeber , Zuckerbestimmung 
mittelst  Ost’scher  Kupferlosung) , M.  Schmoeger. — Zeitsch.  Ver.  Rubenzuckerind.  1891, 
p.  785;  abs.  in  Ber.  deut.  chem.  Ges.,  1891,  p.  3610,  and  in  Centralbl.  agr.  Chem.,  22, 
Heft  1,  p.  49. 

A sugar  prepared  from  pear  pectin  ( TJeber  eine  aus  Birnenpektin  entstehende  Zuck- 
erart),  R.  W.  Bauer. — Landw.  Vers.  Stat.,  41,  Heft  5 and  6,  p.  477. 

The  quantitative  determination  of  isomaltose  {Die  quantitative  Bestimmung  der 
Isomaltose) , A.  Bau. — Wochenseh.  Brauerei,  9,  pp.  1421-1423;  abs.  in  Chem.  Centralbl., 
1893,  I,  No.  4,  p.  233. 
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Estimation  of  insoluble  fatty  acids,  C.  E.  Cassal. — Analyst , Feb.,  1893,  pp.  44,  45. 
The  distillation  of  butyric  acid,  H.  D.  Richmond. — Staz.  sper.  agr.  Ital.,  23,  p. 

5;  abs.  in  Analyst,  Jan.,  1893,  p.  17. 

Determination  of  salicylic  acid  in  presence  of  phenol  and  its  homologues 

(Bestimmung  der  Salicylsaure  bei  Gegenwart  von  Phenol  und  dessen  Homologen ),  A.  Fa- 
jans  .—Chem.  Ztg.,  1893,  A To.  5,  p.  69. 

Recognition  of  minute  quantities  of  tartaric  acid  in  citric  acid,  L.  Crismer. — 

Bui.  Soe.  Chim.  de  Paris,  6 (1892),  ser.  3,  p.  23;  abs.  in  Zeitsch.  analyt.  Chem.,  32,  Heftl, 
p.  96. 

On  the  quantitative  determination  of  theobromin  in  the  cocoa  bean  ( TJeber  die 
quantitative  Bestimmung  des  Theobromin  in  den  Cacaobohnen) , P.  Suss. — Zeitsch.  analyt. 
Chem.,  32,  Heft  1,  pp-.  57-63;  abs.  in  Chem.  Ztg.,  1893,  No.  6,  Bepert.,  p.  7. 

A modification  of  the  Reichert-Meissel  method  (TJeber  eine  Modification  der 
Beichert-MeissV schen  Methode),  IT.  Kreis. — Schweiz.  Woclienschr.  Pharm.,  30, pp.  481-483; 
abs.  in  Chem.  Centralbl.,  1893, 1,  No.  4,  p.  235. 

Methods  of  butter  analysis  (Notes  sur  Vanalyse  in  beurre),  L.  Delaye. — Bev. 
intern,  falsific.,  6,  pp.  63-65;  abs.  in  Chem.  Centralbl.,  1892,  I,  No.  5,  p.  282. 

A new  fat-extraction  apparatus,  J.  Graftiau. — Chem.  Centralbl.,  1893,  I,  No.  2, 
p.  73.  ' 

A new  drying  oven  (TJeber  einen  neuen  Trockenschranh),Fl.  Kahler. — Chem.  Cen- 
tralbl., 1893,  I,  No.  2,  p.  73,  and  Chem.  Ztg.,  1893,  No.  3,  p.  35,  illustrated. 

Copper  and  iron  vessels  for  laboratory  use  (TJeber  Kupfer- und  Eisenblasen  fiir 
den  Laboratoriumsgebrauch),  R.  Ebert. — Chem.  Ztg.,  1893,  No.  3,  pp.  36, 37. 

Laboratory  apparatus  of  aluminum  ( TJeber  einige  Laboratoriumgerdthe  aus  Alumi- 
nium), G.  Bornemann. — Chem.  Ztg.,  1893,  No.  3,  pp.  34,  35. 

The  best  source  of  electricity  for  chemical  laboratories  ( TJeber  die  zweckmdssigste 
Electricitats  quelle  fur  chemische  Labor  atorien),  K.  Elbs. — Chem.  Ztg.,  1893,  No.  5,  p.  66, 
and  No.  7,  pp.  97,  98. 

Proceedings  of  the  annual  meeting  of  the  Society  of  Public  Analysts,  Jan- 
uary, 1893. — Analyst,  Feb.,  1893,  pp.  25-44.  * 

The  transpiration  of  scalded  shoots  (Transpiration  gebriiliter  Sprosse),  Josef 
Bohm. — Ber.  dent.  bot.  Ges.,  10,  Heft  10,  p.  622. 

The  intensity  of  respiration  in  shade-loving  plants  ( TJeber  die  Athmungsintensiiat 
von  Schattenpfianzen) , Adolf  Mayer. — Landw.  Vers.  Stai.,  41,  Heft  5 and  6,  pp. 
441-447. 

The  daily  and  hourly  assimilation  of  carbonic  acid  by  beet,  turnip,  potato, 
artichoke,  oat,  summer  wheat,  corn,  and  horse-bean  plants  ( TJeber  tdgliche  und 
stiindliche  Assimilation  einiger  Kulturpfianzen),  W.  Brocks. — Bot.  Centralbl.,  51,  Nos. 
5jand6,p.  182;  abs.  in  Forscli.  Geb.  agr.  Physih,  15,  Heft  5,  p.  445. 

Field  experiments  on  fixation  of  free  nitrogen,  J.  Mason. — Journ.  Boy.  Agric. 
Soc.  of  England,  3 (1892),  ser.  3,  p.  651. 

Contributions  to  the  morphology  of  the  organisms  of  nitrification,  S.  Wino- 
gradsky.— Arch.  Sci.  biol.  St.  Petersbourg,  1892,  pp.  86-137;  abs.  in  Forsch.  Geb.  agr. 
Physih , 15,  Heft  5,  pp.  415,  416. 

The  production  of  albumen  in  the  plant  and  the  part  played  in  the  same  by 
phosporic  acid  (Erzeugung  von  Eiweiss  in  der  Pfianze  und  Mitivirlcung  der  Phosplxor- 
sdure  bei  derselben),  Adolf  Mayer. — Landw.  Vers.  Stat.,  41,  Heft  5 and  6,  pp.  433-441. 

Concerning  the  temporary  disappearance  of  secondary  growth  in  thickeness 
of  trees,  L.  Jost  (Beobachtungen  Tiber  den  zeitlichen  Verlauf  des  secundaren  Dicken- 
wachstums  der  Baume).—Ber.  deut.  bot.  Ges.,  10,  Heft  10,  p.  587. 

The  unequal  thickening  of  the  lignified  parts  of  plants  by  reason  of  position 
( TJeber  das  ungleichseitige  Dickenwachstum  des  Holzlcorper  in  Folge  der  Lage),  J.  Wies- 
nfr. — Ber.  deut.  bot.  Ges.,  10,  Heft  10,  p.  605. 

Some  cases  of  inversion  in  growth,  M.  J.  Masters. — Journ.  Bot.,  31,  p.  35,  figs.  5. 
Investigations  on  the  localization  of  the  vegetable  oils  in  the  germination  of 
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seed  ( Becherches  sur  la  localisation  des  liuiles  grasses  dans  la  germination  des  graines), 
E.  Mesnard. — Compt.  rend.,  116  (1893),  No.  3,  pp.  111-114. 

Time  of  the  appearance  of  trehalose  in  mushrooms  (Sur  Vepoque  de  V apparition 
du  trehalose  dans  les  champignons),  E.  Bourquelot. — Bui.  Soc.  Mycol.,  1893,  No.  1,  p.  11. 

Sugar  materials  contained  in  mushrooms  (MatUres  sucrees  contenues  dans  les  cham- 
pignons), E.  Bourquelot. — Bui.  Soc.  Mycol.,  1893,  No.  1,  p.51. 

The  composition  of  bacteria  as  influenced  by  the  material  in  which  they  grow 
(Die  Zusammensetzung  der  Bacterien  in  ihre  Abhdngigkeit  von  dem  Ndhr mater ial) , E. Cra- 
mer,— Arch.  Hyg.,  16,  Reft  2,  pp.  151-195. 

Separation  of  microorganisms  by  centrifugal  force  (Separation  des  microorga- 
nismes  par  la  force  centrifuge),  R.  Leze. — Compt.  rend .,' 115(1892) , No.  26, pp.  1317, 1318. 

Drainage  waters  of  cultivated  soils  (Les  eaux  de  drainage  des  terres  cultivees),  P. 
P.  Deherain.— Compt.  rend.,  116  (1893),  No.  2,  pp.  33-37. 

Relation  between  the  height  of  the  sea  level  and  the  soil  temperature  (Der 
Einfluss  der  Meereshohe  auf  die  Bodentemperatur,  mit  spezieller  Beriicksichtigung  der 
Bodenwdrme  Munchens),  E.  Ebermayer. — Forsch.  Gel),  agr.  Physilc,  15,  Heft5,pp.  385 - 
399. 

Investigations  on  the  effect  of  water  on  the  growth  of  cultivated  plants  under 
various  physical  conditions  of  the  soil  ( TJntersuchungen  ilber  den  Einfluss  des  Was- 
sers  auf  das  Wachsthum  der  Kulturpflanzen  bei  verschiedener  physikalischer  Beschaffenheit 
des  Bodens),  E.  Wollny. — Forsch.  Geb.  agr.  Physik,  15,  Reft  5,  pp.  427-432. 

Denitrifying  organisms  in  soils,  E.  Giltay  and  J.  H.  Aberson. — Arch.  Neerlan- 
daises,  1891,  p.  341;  abs.  in  Forsch.  Geb.  agr.  Physilc,  15,  Heft  5,  p.  416. 

Relation  between  humus  formation  and  lime  content  of  soils  (TJelter  die  Bezie- 
hung  zwischen Humusbildung  und Kalkgehalt  der  Bodenarten),  E.  W.  Hilgard. — Forsch. 
Geb.  agr.  Physilc.,  15,  Heft  5,  pp.  400-405. 

The  behavior  of  iron  oxide  in  the  soil  and  in  rocks  (Das  Verhalten  des  Eisen- 
oxyds  in  dem  Boden  und  den  Gesteinen),  R.  Sachsse  and  A.  Becker. — Landw.  Vers. 
Stat.,  41,  Heft  5 and  6,  pp.  453-466. 

Losses  of  nitrogen  by  manures  (Les  pertes  de  V azote  dans  les  fumiers),  A.  Muntz 
and  A.  C.  Girard. — Compt.  rend.,  115  (1892),  No.  26 > pp.  1318-1321,  and  116  (1893), 
No.  3,  pp.  108-111. 

Loss  of  nitrogen  from  manure  (Deperdition  de  V azote  des  fumiers ),  L.  Degrully.— 
Pr ogres  Agric.  et  Vitic.,  10,  No.  6,  p.  121. 

The  fermentations  of  manure  (Sur  les  fermentations  du  fumier),  A.  Hebert. — 
Compt.  rend.,  115  (1892),  No.  26,  pp.  1321-1323. 

The  importance  of  lime  and  magnesia  salts  to  agriculture  (Die  Bedeutung  der 
Kalk-  und  Magnesiasalze  in  der  Landwirtschaft) , O.  Loew. — Landiv.  Vers.  Stat.,  41, 
Heft  5 and  6,  pp.  466-475. 

The  condition  of  the  phosphate  market  in  Germany  (Zur  Lage  des  Phospliorsiiu- 
remarktes),  J.  H.  Vogel. — Mitt.  deut.  landw.  Ges.,  1892-  93,  No.  17,  pp.  160-164. 

Report  on  field  experiments  in  Schleswig-Holstein  in  1891  with  barley  for 
brewing  (Bericht  ilber  die  Anbauversuche  mit  Braugerste  in  Schleswig-Holstein,  1891), 
A.  Emmerling  and  H.  Hilbert. — Landw.  Wochenbl.  Schleswig-Holstein,  1892,  No.  50, 
pp.  457-459,  and  No.  51,  pp  465-468. 

Kangra  buckwheat. — Kew  Misc.  Bui.,  73,  p.  1. 

A contribution  on  some  species  of  leguminosae  (Zur  Kentniss  einiger  Legumi- 
nosengattungen),  P.  Taubert. — Ber.  deut.  bot.  Ges.,  10,  Heft  10,  p.  637,  plate  1. 

Wood  ashes  as  a fertilizer  for  tobacco  (Die  Holzasche  als  Diinger  fiir  Wiesen 
und  Felder,  namentlich  auch  deren  Bedeutung  fur  den  Tabakbau),  J.  Nessler. — Woch- 
enbl. landw.  Ver.  Baden,  1892,  No,  22,  pp.  255-257;  abs.  in  Centralbl.  agr.  Chem.,  22,  Heft 
1,  p.  64. 

The  early  formation  of  gluten  in  wheat  (Sur  le  preexistence  du  gluten  dans  le 
ble),  M.  Ballard. — Compt.  rend.,  116  (1893),  No.  5,  pp.  202-204 „ 


FOREIGN  INVESTIGATIONS. 


615 


Empirical  formulas  for  fertilizers  for  grapevines  (For mules  empiriques  de  fu- 
tnures  pour  la  vigne),  L.  Degrully. — Frogres  Agr.  et  Vitic,  10,  No.  4,  p.  73. 

Plaster  in  viticulture  (Le  pldtre  en  viticulture),  G.  Battancilon. — Frogres  Agr.  et 
Vitic.,  10,  No.  5,  p.  99. 

Synopsis  of  species  of  Ganna,  J.  G.  Baker. — Gardener’s  Chron.,  13,  pp.  43,  70. 
New  species  of  orchids. — Kew  Rise.  Bui.,  73,  p.  4. 

New  species  of  Cycas,  W.  Carruthers. — Journ.  Bot.  31,  No.  1,  pp.  1-3. 

Yew  poisoning,  W.  Carruthers  et  al. — Journ.  Boy.  Agric.  Soc.  of  England,  3 
(1892),  ser.  3,  p.  698. 

On  some  weed  seeds  of  importance  in  determining  the  origin  of  foreign  seed 

( TJeber  einige  Unlcrautsamen  welcbe  unter  TJmstanden  fur  die  Provenienbestimmung 
ausldndischer  Saativaren  wichtig  sind),  0.  Burchard. — Landw.  Vers.  Stat.  41,  Reft 
5 and  6,  pp.  449-452 

Some  new  Uredineae  (Einige  neue  Uredineen),  P.  Dietel. — Hedwigia,  1892,  Heft 

6,  p.  288. 

Histological  researches  on  Uredineae  (Becherches  histologiques  sur  les  Uredinees), 
P.  A.  Dangeard  and  Sapin  Trouefy.— Compt.  rend.,  116  (1893),  No.  5,  pp.  211-213. 

Finger  and  toe  disease  of  turnips  (Plasmodiophora  brassicce),  W.  Carruthers. — 
Journ.  Boy.  Agric.  Soc.  of  England,  3 (1892),  ser.  3,  p.  793. 

Disease  of  chestnut  trees  (Maladie  des  chataigniers),  L.  Degrully. — Progres  Agr. 
et  Vitic.,  10,  No.  6,  p.  125. 

Canker  of  larch,  W.  Carruthers. — Jour.  Boy.  Agric.  Soc.  of  England,  3 (1892),  ser. 
3,  p.  792. 

Injurious  effects  of  Phoma  betae  on  sugar  beets  ( TJeber  den  die  Zuclcerruben  zerstor- 
enden  Pilz,  Phoma  betas),  Frank. — Zeitsch.  Zuclcerind.,  42  (1892),  p.  904;  Chem.  Zig., 
1893,  No.  6,  Bepert.,  p.  8. 

The  repression  of  Phylloxera  (Die  Bekdmpfung  der  Beblaus,  Phylloxera  vastatrix), 
A.  Lachmann.— Centralbl.  agr.  Chem.,  22,  Reft  1,  pp.  8-31. 

The  origin  and  multiplication  of  Ephestia  kiihniella  in  the  mills  of  Franca 
(Origine  et  multiplication  de  l’ Ephestia  Icuehniella  dans  les  moulins  en  France),  J. 
Danysz. — Compt.  rend.,  116  (1893),  No.  5,  pp.  207-209. 

Effect  of  potash  salts  incorporated  in  the  soil  on  beet  nematodes  ( TJeber  den 
Einfluss  der  dem  Boden  zu  Diingungszwecken  einverliebten  Kalisalze  auf  die  Bubennem- 
atode,  Reterodera  scliachtii),  M.  Hollrung. — Zeitsch.  landw.  Cent.  Ver.  Sachsen,  Dec. 
1892,  pp.  419-425 . 

Effect  of  potash  salts  on  beet  nematodes  (Einfluss  der  Kalisalze  auf  die  Biibenne- 
matode),  Hollrung.  Zeitsch.  Zuclcerind.,  42  (1893),  p.  918 ; abs.  in  Chem.  Ztg.,  1893, 
No.  6,  Bepert.,  p.  8. 

Examination  of  the  residues  from  the  manufacture  of  peanut  oil  ( TJntersuchun- 
gen  liber  die  Futtermittel  des  Randels;  III.  BiicTcstande  der  Erdnussolfabrilcation),  P. 
Uhlitzsch. — Landw.  Vers.  Stat.,  41,  Reft  5 and  6,  pp.  385-431. 

At  what  price  and  in  what  amount  can  dried  beet  residue  be  profitably  em- 
ployed as  a feeding  stuff  ? (Bei  welchen  Preisen  und  in  welchen  Mengen  kann  die  Venven- 

dung  der  getroclcneten  Bubenschnitzel  in  der  Futterration  rathsam  erscheinen?)  Kremp. 

Braunschwg.  landw.  Ztg.,  1892 , No.  52,  pp.  223-225. 

On  the  mustard  oil  content  of  rape  and  of  oil  cakes  ( TJeber  den  Senfolgehalt  in 
Baps  und  Oelkuchen),  A.  Schuster  and  Mecke. — Chem.  Ztg.,  1892,  No.  104,  pp.  1954 
1955. 

The  influence  of  light  and  darkness  on  the  animal  body  (Einfluss  von  Liclit  und 
Dunkelheit  auf  den  tliierischen  Organismus),  Graffenberger. — Pliarm.  Ztf.,  37(1892 ), 
p.  796;  abs.  in  Chem.  Ztg.,  1893,  No.  6,  Bepert.,  p.  8. 

Influence  of  movement  on  the  development  of  hens’  eggs  (Influence  du  mouve- 
ment  sur  le  de'vcloppcment  des  ceufs  depoule),  A.  Marcacci. — Compt.  rend.,  116(1893),  No. 
2,  pp.  71-73. 
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Analyses  of  some  cheese  and  milk  samples  ( Einige  Analysen  von  Ease  und 
Milchproben) , A.  Stift. — Zeitscli.  Nahrungsmitteluntersuch.  u.  Hyg.,  6(1892),  p.  454; 
abs.  in  Cliem.  Ztg.,  1892,  No.  103,  Bepert.,p.  366. 

The  “ acid  butyrometric  ” method  of  rapidly  determining  fat  in  milk  (Die 
Acid-Butyrometric  als  universal  Fettbestimmungs-Metbode). — Chem.  Ztg.,  1892,  No.  98, 
pp.  1839-1840. 

On  the  Pennetier  method  for  recognizing  margarin  in  butter,  A.  Pizzi. — Staz. 

sper.  agr.  ital.,  22,  p.  131,  23,  p.  38;  abs.  in  Chem.  Ztg.,  1893,  No.  6,  Bepert.,  p.  7. 

Various  papers  on  abnormal  milk — Analyst,  Jan.,  1893,  pp.  1-12. 

Is  tartar  emetic  transmitted  to  the  milk  ? (Geht  Tartarus  stibiatus  in  die  Milch 
iiberf ) Baum. — Monat.  prakt.  Tierheilkund.,  3,  Heft  9;  abs.  in  Chem.  Centralbl.,  1893, 
I,  No.  3,p.  162. 

Tests  of  various  hand  milk-separators  ( Prufung  verscliiedener  Handmilchcentri- 
fugen),  J.  Klein  and  M.  Kuhn. — Centralbl.  agr.  Chem.,  22,  Heft  1,  pp.  47-49. 

Concerning  the  best  form  of  separator  for  creamery  use  (Ein  Beitrag  zu  der 
Frage,  Welches  ist  die  beste  Entrahmungsmachine  fur  den  Molkereibetriebf),  Zecher. — 
Zeitsch.  landiv.  Cent.  Ver.  Sachsen.  Dec.,  1892,  pp.  427-430. 

Cream-collecting  creameries  in  the  United  States  (Bahm-Sammel-Molkereien 
in  den  Vereinigten  Siaaten  von  Nordamerika) , A.  Gr.  Vieth. — Milch  Ztg.,  1892,  No.  48,  pp. 
805-807. 

Per  cent  of  nitrogenous  substances  in  grape  must  ( Ueberden  Gehalt  an  stickstoff- 
haltigen  Substanzen  in  Traubenmosten  aus  dem  Anstalisgut  in  S.  Michele),  E.  Mach  and 
K.  Portele. — Landw.  Vers.  Stat.,  41,  Heft  4,pp.  264-269. 

Experiments  on  the  diminution  of  the  coloring  matter  in  wines  by  keeping 
( Versuche  uber  die  Abnahm  des  Farbstoffgehaltes  beimLagern  der  Wein),  E.  Mach  and  K. 
Portele. — Landiv.  Vers.  Stat.,  41,  Heft  4,  pp.  279-282. 

Changes  in  the  acid  and  glycerin  content  of  wine  during  fermentation  and 
during  keeping  (TJeber  die  Verdn  derun  gen  in  Gehalt  von  gesammt  Saure  und  Glycerin 
wahrend  der  Garung  und  Lagerung  der  Weine),  E.  Mach  and  K.  Portele. — Landw. 
Vers.  Stat.,  4 1,  Heft  4,  pp.  270-278. 

Examination  of  the  residue  obtained  by  evaporating  wine  (Sur  le  dosage  de 
V extrait  laisse  par  V evaporation  du  vin),  J.  A.  Muller. — Ann.  Chim.  etPhys.,  27(1892), 
ser.  6,  Nov.,  pp.  340-352. 

Boric  acid  as  a constant  constituent  of  beer  and  hops  (Die  Borsdure  ein  steter 
Begleiter  des  Bieres  und  ein  wesentlicher  Bestandtlieil  des  Hopfens),  J.  Brand. — Zeitsch. 
gesammt.  Brauwesens,  1892,  p.  427;  abs.  in  Chem.  Ztg.  1892,  Bepert.  p.  350. 

Improvements  in  the  manufacture  of  vinegar  (Neuerungen  auf  dem  Gebiete  der 
Essig-Industrie),  O.  Steinmetz. — Chem.  Ztg.,  1892,  No.  92,  pp.  1723,  1724. 

On  analysis  of  beeswax  (Zur  Analyse  des  Bienenwachses,)  R.  Benedikt. — Chem , 
Ztg.  1892,  No.  102,  p.  1922. 

Improvements  in  leather  manufacture  (Neuerungen  auf  dem  Gebiete  der  Lederfa- 
brikation,)  Chem.  Ztg.,  1892 , No.  101,  pp.  1901-1905 . 


EXPERIMENT  STATION  NOTES. 


Arkansas  Station. — E.  B.  Kinsworthy,  of  Arkadelphia,  and  J.  N.  Tillman,  of 
Fayetteville,  have  been  appointed  members  of  the  board  of  trustees,  viceH.  G.  Bunn 
and  W.  B.  Welch.  The  substation  at  Pine  Blulf  has  been  discontinued,  and  a new 
substation  has  been  established  at  Camden,  in  the  southern  part  of  the  State,  where 
there  are  pine  lands  with  light  sandy  soil. 

California  University  and  Stations. — M.  Kellogg  has  been  elected  president 
of  the  university;  R.  D.  Cruickshank,  foreman  of  the  Coast  Range  station,  at  Paso 
Robles,  has  resigned  and  H.  Tyson  has  been  appointed  his  successor. 

“The  station  at  Berkeley  has  just  completed  extensive  additions  to  the  orchards 
and  vineyards  at  the  four  substations.  At  the  South  California  station,  in  Chino 
Valley,  about  one  hundred  new  varieties  of  grapes  have  been  planted,  each  sort  being 
represented  by  from  twenty  to  thirty  vines.  The  varieties  are  chosen  with  especial 
reference  to  the  climate,  many  of  the  Persian  and  south  of  Europe  varieties  being  in- 
cluded. Twenty  species  of  Vitis  have  been  sent  for  trellis  and  ornamental  planting. 
About  3 acres  of  new  orchard  have  been  planted  at  this  station,  all  of  new  sorts, 
including  many  seedlings  of  promise  never  before  sent  out.  The  collections  of 
prunes,  walnuts,  apricots,  peaches,  oranges,  lemons,  and  olives  at  this  station  are 
now  larger  than  any  private  grower  possesses  and  will  be  of  great  horticultural 
importance  to  southern  California. 

“The  station  at  Paso  Robles  in  the  Coast  Range  has  received  large  orchard  addi- 
tions in  the  line  of  new  varieties  of  deciduous  fruits.  The  vineyard,  which  bore 
heavily  last  season,  is  already  so  large  that  only  about  thirty  kinds  could  be  added 
with  advantage. 

“The  station  at  Tulare  City  in  the  San  Joaquin  Valley  received  trees  for  about  an 
acre  of  new  orchard  and  many  seedlings,  besides  new  figs  and  grapes. 

“The  Sierra  Foothill  station  at  Jackson,  Amador  County,  has  received  trees  and 
vines  of  new  sorts  to  plant  nearly  4 acres,  besides  new  collections  of  olives,  small 
fruits,  etc.” 

Georgia  Station. — The  station  herd  of  twelve  cows  has  been  successfully  de- 
horned. The  operation  did  not  cause  fever  or  diminution  in  the  flow  of  milk,  but 
made  a favorable  change  in  the  dispositions  of  the  animals. 

Idaho  College  and  Stations.— Since  the  college  opened  in  October,  1892,  about 
one  hundred  and  thirty  students  have  been  in  attendance.  Three  stations  have  been 
organized  in  different  parts  of  the  State,  at  Grangeville,  Idaho  Falls,  and  Nampa, 
and  preparations  have  been  made  to  begin  field  experiments  the  coming  season.  The 
station  staff  is  constituted  as  follows : F.  B.  Gault,  president  of  the  University  of 
Idaho;  R.  Milliken,  director,  agriculturist,  horticulturist,  and  entomologist;  C.  W. 
McCurdy,  chemist  and  botanist;  J.  E.  Ostrander,  civil  engineer;  and  I.  A.  Funk, 
treasurer. 

Maine  Station. — An  analysis  of  Marvin’s  Electioneer  Brand  Horse  and  Cattle 
Food  by  the  station  chemist  indicates  that  it  is  made  up  of  linseed  meal,  with  the 
addition  of  small  quantities  of  fenugreek,  camphor,  and  ginger,  and  that,  if  used 
according  to  directions  on  the  packages,  it  has  no  special  value  either  as  feeding 
stuff  or  medicine.  . 
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Massachusetts  Hatch  Station. — The  Massachusetts  Society  for  Promoting  Ag- 
riculture has  provided  for  a large  extra  edition  of  Bulletin  No.  20  of  the  station, 
which  contains  a report  on  a number  of  the  more  important  injurious  insects  selected 
for  description  at  the  request  of  the  society. 

Mississippi  College. — Bulletin  No.  1,  issued  January,  1893,  by  W.  L.  Hutchinson, 
State  chemist,  contains  notes  on  the  analysis  and  valuation  of  fertilizers;  tabulated 
analyses  of  45  samples  of  commercial  fertilizers  collected  during  the  season  of  1892-793 ; 
guaranties  of  composition  filed  in  the  office  of  the  State  chemist,  1892-;93;  text  of  the 
State  law  relating  to  fertilizers ; and  directions  for  sampling. 

Oklahoma  College  and  Station. — The  board  of  regents  is  at  present  consti- 
tuted as  follows : R.  J.  Barker,  Stillwater,  president  and  secretary ; A.  A.  Ewing, 
Kingfisher,  treasurer;  C.  O.  Blake,  El  Reno,  attorney;  J.  E.  Quein,  Edmond;  J.C. 
Fletcher,  Chandler. 

South  Carolina  College  and  Station. — J.  S.  Newman  has  been  appointed  act- 
ing president  and  director  vice  H.  A.  Strode,  resigned;  J.  S.  Pickett  has  been  added 
to  the  station  staff  as  foreman  of  the  farm.  The  board  of  control  consists  of  M.  L. 
Donaldson,  chairman ; J.  E.  Bradley,  and  D.  T.  Redfearn. 

Washington  Station. — J.  W.  Heston  has  been  appointed  president  and  director 
vice  G.  Lilley;  E.  R.  Lake,  vice-president  and  horticulturist;  J.  P.  Hendricks,  agri- 
culturist, vice  J.  O’B.  Scobey;  G.  H.  Watt,  chemist,  vice  G.  G.  Hitchcock;  andC.Y. 
Piper,  entomologist.  A small  forcing  house  has  been  erected,  in  which  investiga- 
tions on  a disease  of  tomatoes  will  be  undertaken.  A herd  of  seven  Holsteins  has 
been  added  to  the  farm  stock. 

Austrian  Agricultural  Schools. — According  to  a statement  of  the  Austrian 
minister  of  agriculture,  published  in  Land.  u.  Forstw.  Unterrichtszeitung,  Austria  lias 
102  agricultural  schools,  classified  as  follows:  Agricultural  and  forestry  schools,  45; 
agricultural  winter  schools,  26;  dairy  schools,  5;  nursery  schools,  5;  schools  for 
gardening,  horticulture,  and  hop  culture,  17;  schools  for  brewing,  malting,  etc., 
4.  The  annual  cost  of  these  schools  is  about  $425,000. 

Seed  Control  Station  at  Vienna. — The  report  of  this  station  for  the  year 
ending  July  31,  1892,  contains  accounts  of  examinations  of  seeds  of  grasses,  forage 
plants,  sugar  beets,  grains,  etc.  The  total  number  of  tests  during  the  year  was 
2,980. 

Japan. — This  Office  has  received  the  Seventh  Statistical  Report  of  the  Agricul- 
tural and  Commercial  Department,  aiid  reports  on  experiments  in  rice  culture  in 
1891,  and  with  varieties  of  wheat,  barley,  and  rape,  and  with  fertilizers  for  these 
crops  in  1892,  at  the  station  at  Nishigahara,  Tokio.  These  documents  are  in  the 
Japanese  language. 

Dairy  Industry  of  Denmark. — The  preliminary  report  of  C.  C.  Georgeson,  special 
agent  of  this  Department,  gives  an  account  of  the  methads  pursued  by  the  Milk 
Supply  Company  of  Copenhagen  and  of  a Danish  dairy  farm  near  the  City  of  Vord- 
ingborg,  together  with  data  regarding  the  trade  in  Danish  butter  in  the  London 
market.  It  is  stated  that  the  uniformly  good  quality  of  Danish  butter  is  largely 
due  to  pure  cultures  of  cream  ferments  which  are  in  common  use  in  all  good  dairies. 
These  cultures  are  offered  for  sale  by  two  or  three  laboratories  and  are  propagated 
in  skim  milk  at  a given  temperature,  and  are  then  used  for  ripening  the  cream. 

Digestibility  of  pentose  carbohydrates  in  feeding  stuffs. — Agricultural 
Science  for  February,  1893,  contains  an  article  by  Dr.  W.  E.  Stone  and  W.  J.  Jones 
on  the  digestibility  of  pentose  carbohydrates  in  feeding  stuffs.  Dr.  Stone  has 
given  much  study  to  this  class  of  bodies,  and  previously  reported  a short  experiment 
with  rabbits  on  their  digestibility.  As  is  generally  known,  pentose  carbohydrates 
are  a class  of  bodies  having  the  general  formula  C5H804,  which  by  inversion  yield 
either  arabinose  or  xylose.  They  have  previously  been  shown  by  Dr.  Stone  to  occur 
in  considerable  quantities  in  the  nitrogen-free  extract  of  hay  and  other  coarse  fod- 
ders, hence  this  information  regarding  their  digestibility  forms  a valuable  contri- 
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bution  to  the  knowledge  of  the  digestibility  of  the  nitrogen-free  extract.  From 
the  trial  with  rabbits  it  appeared  that  about  60  per  cent  of  the  pentosans  were 
digestible.  The  present  study  was  made  on  materials,  furnished  by  Prof.  Jordan, 
of  the  Maine  station.  These  materials  consisted  of  the  feeding  stuffs  used  in  several 
digestion  experiments  with  sheep,  and  the  dung  excreted.  The  experiments  by  Jor- 
dan had  shown  the  percentages  of  digestibility  of  the  different  food  nutrients  of  the 
material,  some  twenty  in  number.  The  experiments  of  the  present  series  were  made 
especially  to  determine  the  percentages  of  pentosans  which  had  been  digested. 

This  was  done  by  determining  the  amount  of  pentosans  fed  and  the  amount  of  the 
same  materials  excreted  in  the  dung. 

The  following  table  shows  the  result  of  the  study,  giving  the  percentage  of  the 
nitrogen-free  extract  in  the  original  material,  percentage  of  pentosans  in  the  same, 
and  the  percentage  of  pentosans  found  to  be  digested : 

Digestibility  of  pentosans  in  various  coarse  fodders. 


Kind  of  food. 

Nitrogen- 

free 

extract  in 
food. 

Pentosans 
in  food. 

Pentosans 

digested. 

Phleum  pratensis : 

Early  bloom - 

Ter  cent. 
51.94 

Per  cent. 
15.  65 

Per  cent. 
60.4 

Late  cut 

55.  51 

16. 17 

62.  8 

Early  bloom 

46.  50 

12.  59 

54.  6 

Late  cut *i 

51. 11 

14.  26 

48.  2 

Timothy  bay  (chiefly  Phleum  pratensis) 

50. 17 

11.  50 

48.0 

Do 

50. 16 

12.  25 

49.5 

Danthonia  spicata 

52.  07 

12.24 

68.  6 

Agrostis  vulgaris 

53. 43 

13.  27 

70.  0 

Calamagrostis  canadensis 

45.25 

10.  81 

90.4 

Triticum  repens 

52.  94 

11.  58 

59.9 

Hungarian  grass 

47.  52 

13.  70 

68.  2 

Tri folium  hybrid  um 

44.  39 

8.  85 

56.8 

Field  corn  fodder 

52.  45 

16.  46 

76.6 

Southern  corn  fodder 

46.  09 

11.  52 

69.6 

Timothy  hay  and  sugar  beets  

71.3 

Timothy  hay  and  rutabagas 

57. 1 

Timothy  hay  and  wheat  bran 

45.6 

Timothy  hay  and  gluten  meal 

59. 1 

Agrostis  vulgaris  hay  and  wheat  bran 

54.1 

Agrostis  vulgaris  hay  and  wheat  middlings 

64.9 

The  authors  remark  in  closing : “ These  results  are  worthy  of  consideration.  Twenty 
of  the  best-known  food  stuffs  for  cattle  are  here  shown  to  contain  a minimum  of 
from  6 to  16  per  ceijt  of  their  dry  weight  in  pentosans,  of  which  an  average  of  only 
58.2  per  cent  is  found  to  be  digestible.  It  appears  then  that  while  these  bodies  are 
to  be  for  the  present  classified  among  the  carbohydrates,  they  are  really  much  less 
digestible,  and  hence  of  less  food  value  than  the  better  known  members  of  this 
group,  such  as  starch,  sugar,  etc.  In  many  cases  the  indicated  digestibility  is  even 
less  than  that  assigned  to  the  fiber  of  the  same  material,  and  the  average  of  all  the 
experiments  is  but  little  higher  than  the  corresponding  average  for  the  fiber.  Indeed 
from  the  data  at  hand  it  would  appear  that  of  all  the  food  constituents  capable  of 
digestible  estimation,  these  are  among  the  less  soluble  in  the  digestive  fluids,  although 
commonly  included  among  those  substances  which  are  regarded  as  in  a high  degree 
digestible. 

‘“Not  only  do  pentosans  seem  to  be  of  low  digestibility,  but  according  to  Ebstein 
the  pentoses  derived  from  them  by  hydrolysis  (arabinose  and  xylose),  are  little  if  at 
all  assimilated,  although  readily  soluble.  He  has  lately  shown  that  pentose  sugars, 
even  in  very  small  quantities,  are  not  assimilated  by  the  human  organism.  * * * 

In  the  light  of  Ebstein’s  observations  there  is,  moreover,  good  reason  for  believing 
that  even  such  portions  of  the  pentosans  as  are  dissolved  in  the  digestive  tract,  are, 
after  all,  not  assimilated.” 
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Feeding  stuff  from  molasses. — A company  has  been  formed  in  Gotten,  Ger- 
many, to  utilize  beet  molasses  by  manufacturing  it  into  a feeding  stuff  which  can 
be  conveniently  handled  anct  transported.  It  has  been  found  that  by  mixing  certain 
materials  with  molasses,  which  also  adds  to  its  value  for  food,  a dry,  mealy  food  can 
be  produced.  Experiments  with  this  new  molasses  food  by  farmers  and  at  some  of 
the  experiment  stations  are  said  to  have  given  excellent  results.  Arrangements  are 
being  made  to  manufacture  this  food  in  large  quantities. 

Mallein  for  the  diagnosis  of  glanders. — An  account  of  investigations  on  the 
use  of  mallein  for  the  diagnosis  of  glanders  in  horses  and  experiments  with  the 
albumose  extracted  from  cultures  of  the  Bacillus  malleus  by  E.  A.  Schweinitz  and  E. 
L.  Kilborne,  of  the  Bureau  of  Animal  Industry,  was  published  in  the  Journal  of 
Comparative  Medicine  and  Veterinary  Archives,  vol.  13,  No.  11,  pp!  643-657. 

New  rusts  from  Kansas.— Two  new  species  of  rusts  from  Kansas  are  described 
by  P.  Dietel  in  Hedwigia,  1892,  Heft  6,  p.  288.  They  are  Puccinia  chloridis,  parasitic 
on  the  leaves  of  Chloris  vw'ticillata,  and  P.  bartliolomewii,  on  the  leaves  of  Bouteloua 
oligostacliya. 

Bletting  of  apples.— A decay  of  Beauty  of  Kent  apple  is  described  in  Gardener’ s 
Chronicle,  13,  No.  315,  p.  47,  as  follows:  The  rind  becomes  entirely  black,  thickened, 
and  leathery,  as  though  tanned.  The  flesh  becomes  a brownish  soft  pulp,  devoid  of 
flavor,  and  of  a gummy  consistence.  An  analysis  of  the  fruit  showed  an  entire 
absence  of  malic  acid,  and  the  starchy  matter  had  become  converted  to  a semi- 
gummy  substance. 

Bibliography  of  Australian  economic  botany. — Part  I of  a bibliography  of 
Australian  economic  plants,  by  J.  H.  Maiden,  has  been  issued  by  the  Department  of 
Public  Instruction  at  Sidney.  It  is  No.  10  of  the  Technical  Educational  Series,  and 
contains  the  bibliography  of  the  following  subjects:  General  economic  plants, 
exhibitions,  foods,  forage  plants,  stock  poisons,  drugs,  eucalyptus  and  its  oils,  per- 
fumes and  essential  oils,  gums,  resins,  kinos,  manna,  dyes,  tans,  timbers,  fibers,  and 
indexes  to  authors  and  subjects. 


LIST  OF  PUBLICATIONS  OF  THE  UNITED  STATES  DEPARTMENT  OF  AGRICULTURE. 

JANUARY,  1893. 


Division  of  Statistics: 

Report  No.  100  (new  series),  November  and  December,  1892.  Agricultural  Pro- 
duction and  Distribution  of  the  World;  Tests  of  Averages  of  Condition;  Ad- 
dress of  Statistician  at  Annual  Meeting  of  the  Patrons  of  Husbandry;  Reci- 
procity and  Agricultural  Exports ; European  Crop  Report  for  December,  1892 ; 
Notes  on  Foreign  Agriculture;  Freight  Rates  of  Transportation  Companies. 
Report  on  the  Crops  of  the  Year,  December,  1892. 

Division  of  Entomology: 

Insect  Life,  vol.  v,  No.  3,  January,  1893. 

Office  of  Experiment  Stations: 

Experiment  Station  Record,  vol.  iv,  No.  4,  November,  1892. 

Experiment  Station  Record,  vol.  iv,  No.  5;  December,  1892. 
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Agricultural  Experiment  Station  of  the  University  of  California: 
Bulletin  No.  98,  December  15,  1892. — Distribution  of  Seeds  and  Plants. 

Bulletin  No.  99,  December  16,  1892. — Root  Knots  on  Fruit  Trees  and  Vines;  A 
New  Nozzle  Tester. 

The  Connecticut  Agricultural  Experiment  Station: 

Bulletin  No.  114,  December,  1892. — Notice  as  to  Bulletins;  Mixed  Fertilizers; 
Bone  and  Potasb;  Nitrogenous  Superphosphates  and  Guanos;  Special  Ma- 
nures. 

The  Delaware  College  Agricultural  Experiment  Station: 

Bulletin  No.  14,  December,  1891. — Field  Tests  upon  Indian  Corn;  Combating 
Insects  by  Means  of  Fertilizers;  Notes  upon  a Corn  Crambid. 

Georgia  Experiment  Station: 

Bulletin  No.  19,  December,  1892. — Culture  of  Tobacco. 

Louisiana  Agricultural  Experiment  Stations: 

Bulletin  No.  18  (second  series).— Analyses  of  Commercial  Fertilizers  and  Other 
Substances  Useful  to  Agriculture. 

Bulletin  No.  19  (second  series). — Forage  Crops,  Grasses,  Clovers,  and  Small 
Grains. 

Maine  State  College  Agricultural  Experiment  Station: 

Annual  Report,  1892,  part  n. 

Hatch  Experiment  Station  of  the  Massachusetts  Agricultural  College: 
Meteorological  Bulletin  No.  48,  December,  1892. 

Experiment  Station  of  Michigan  Agricultural  College: 

Bulletin  No.  88,  December,  1892. — Fruit  Report. 

Bulletin  No.  89,  December,  1892. — Conformation  of  Horse,  Governing  Selection. 

Agricultural  Experiment  Station  of  the  University  of  Minnesota: 

Bulletin  No.  24,  October.  1892. — Ornamental  and  Timber  Trees,  Shrubs,  and 
Herbaceous  Plants  in  Minnesota. 

Bulletin  No.  25,  December,  1892. — Report  on  Small  Fruit;  Renewing  Old  Straw- 
berry Beds;  Shading  Strawberry  Beds;  Seedling  Fruits;  Analyses  of  Grapes; 
Spraying  Grapevines. 

Nevada  Agricultural  Experiment  Station: 

Bulletin  No.  18,  November,  1892. — Cheese  and  its  manufacture. 

New  Hampshire  Agricultural  Experiment  Station: 

Bulletin  No.  16,  September,  1892. — Common  Feeding  Stuffs;  Various  Oils  Used 
in  Rations. 

Bulletin  No.  17,  October,  1892. — Stock  Feeders’  Guide,  with  Chart  for  Use  in 
Barn;  Standard  Grain  Mixtures;  Standard  Rations. 
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New  Jersey  Agricultural  Experiment  Stations: 

Bulletin  No.  90,  December  8,  1892. — Grasshoppers,  Locusts,  and  Crickets. 
Bulletin  No.  91,  December  14,  1892. — Some  Fungous  Diseases  of  the  Quince 
Fruit. 

New  York  Agricultural  Experiment  Station: 

Bulletin  No.  46  (new  series),  November,  1892. — Experiments  in  the  Manufacture 
of  Cheese. 

Bulletin  No.  47  (new  series),  November,  1892. — Experiments  in  the  Manufacture 
of  Cheese. 

Cornell  University  Agricultural  Experiment  Station: 

Bulletin  No.  47,  December,  1892. — Feeding  Lambs  and  Pigs. 

Bulletin  No.  48,  December,  1892. — Spraying  Apple  Orchards. 

North  Carolina  Agricultural  Experiment  Station: 

Bulletin  No.  87 d,  November  26,  1892. — Digestion  Experiments  with  Pulled  Fod- 
der, Crimson  Clover  Hay,  Cowpea  Vine  Hay,  Corn  Silage,  Soja  Bean  Silage, 
Raw  Cotton  Seed,  Roasted  Cotton  Seed,  Cotton-Seed  Hulls,  and  Cotton-Seed 
Meal. 

Bulletin  No.  87c,  November  28,  1892. — Meteorological  Summary  for  North  Caro- 
lina, October,  1892;  Brief  Statement  of  Rules  for  Making  Local  Weather  Fore- 
casts. 

North  Dakota  Agricultural  Experiment  Station: 

Bulletin  No.  8,  December,  1892. — Wheat-Growing  and  Dairying  for  North  Da- 
kota. 

Oregon  Experiment  Station: 

Bulletin  No.  22,  January,  1893. — Comparative  Test  of  Small  Fruits;  Compara- 
tive Test  of  Vegetables;  Renovation  of  Old  Orchards. 

The  Pennsylvania  State  College  Agricultural  Experiment  Station: 
Annual  Report,  1891. 

Rhode  Island  State  Agricultural  Experiment  Station: 

Bulletin  No.  20,  December,  1892. — The  Production  of  Capons;  Experiments  in 
Caponizing;  Prices  of  Capons,  Broilers,  Roasters,  and  Fowls  in  Boston  and 
New  York  Markets;  When  to  make  Capons,  the  Time  to  sell,  and  How  to 
Prepare  for  Market ; Caponizing  Tools  and  How  to  perform  the  Operation. 

South  Carolina  Agricultural  Experiment  Station:  , 

Bulletin  No.  8,  December,  1892. — Available  Phosphoric  Acid  and  the  Water- 
Soluble  Potash  iu  Cotton- Seed  Meal.  Methods  of  Preparing  Solutions  of  Cot- 
ton-Seed Meal  for  Precipitation  of  the  Phosphoric  Acid ; Occurrence  of  Meta- 
phosphoric  Acid  and  Pyrophosphoric  Acid  in  Cotton-Seed  Meal. 

Virginia  Agricultural  and  Mechanical  College  Experiment  Station  : 
Bulletin  No.  20,  September,  1892. — A New  Fodder  Plant,  Lathyrus  sylvestris. 
Bulletin  No.  21,  October,  1892. — Tests  of  Fertilizers  on  Wheat. 

Agricultural  Experiment  Station  of  the  University  of  Wisconsin: 
Bulletin  No.  33,  October,  1892. — Rations  for  Dairy  Cows. 

Wyoming  Agricultural  Experiment  Station: 

Bulletin  No.  9,  December,  1892. — Sugar  Beets  in  1892. 

DOMINION  OF  CANADA. 

Department  of  Agriculture: 

Bulletin  No.  17,  November,  1892. — Cherries. 

Ontario  Agricultural  College  Experiment  Station: 

Bulletin  No.  75,  June  22,  1892. — Butter-Making  on  the  Farm  in  Summer. 
Bulletin  No.  76,  June  22,  1892. — Butter  Fat  in  Milk  and  Cream, 
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Bulletin  No.  77,  August  15,  1S92. — Fattening  Lambs. 

Bulletin  No.  78,  August  15,  1892. — Fattening  Lambs  for  the  British  Market. 
Bulletin  No.  79,  August  22,  1892. — Experiments  with  Winter  Wheat. 

Bulletin  No.  80,  October  24,  1892. — Effect  of  Food  on  Milk  and  Butter. 

Bulletin  No.  81. — Bees  in  Relation  to  Fruit. 

Bulletin  No.  82,  October  24,  1892. — Corn  Silage  for  Making  Beef. 

Bulletin  No.  83,  November  21,  1892. — Feeding  Shorn  and  Unshorn  Lambs  in  Win- 
ter and  on  Different  Rations. 

Bulletin  No.  84,  December  15,  1892. — Experiments  with  Spring  Grain. 

Bulletin  No.  84,  December  22,  1892. — Weeds  and  Modes  of  Destroying  Them. 
Special  Bulletin,  December,  1892 . — The  Teaching  of  Agriculture  in  the  Public 
Schools. 
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March,  1893. 


No.  8. 


In  a recent  bulletin  of  the  Massachusetts  State  Station  (see  p.  663) 
attention  is  called  to  two  important  factors  in  estimating  the  value  of 
commercial  feeding  stuffs,  which  are  very  often  disregarded  by  purchas- 
ers. One  of  these  is  the  manurial  value.  The  difference  in  the  value 
of  feeding  stuffs  in  this  regard  may  be  very  great.  At  the  time  the 
bulletin  was  prepared,  a ton  of  corn  meal  costing  $24  had  a manurial 
value  of  $7.31,  while  an  equal  amount  of  cotton- seed  meal  costing  $28 
had  a manurial  value  of  $23.52.  Obviously  it  would  be  poor  economy 
to  neglect  such  large  differences  in  making  selections  of  the  feeding 
stuffs  on  the  market.  These  are  familiar  matters  to  our  station  work- 
ers, but  there  is  still  great  need  that  the  stations,  especially  in  regions 
where  soils  demand  the  liberal  use  of  manure,  should  continue  to  urge 
upon  their  constituencies  the  folly  of  buying  feeding  stuffs  without 
considering  their  manurial  value. 

The  other  point  emphasized  in  this  bulletin  is  the  great  variation  in 
the  actual  value  of  the  same  kind  of  feeding  stuff  as  offered  for  sale  at 
different  times  and  by  different  dealers.  The  extensive  use  of  a variety  of 
commercial  feeding  stuffs,  such  as  gluten  meal,  corn  germ  meal,  brew- 
ers’ grains,  and  other  by-products,  is  so  recent  that  comparatively  few 
farmers  have  realized  that  while  these  materials  may  seem  on  casual 
examination  to  be  good  food  for  their  animals,  there  may  be  deficiencies 
in  their  chemical  composition,  which  make  them  almost  valueless.  The 
necessity  for  the  analysis  of  fertilizers  is  now  generally  recognized  and 
the  regulations  governing  the  trade  in  fertilizers  are  increasing  in 
stringency.  The  inspection  of  fertilizers,  inaugurated  and  still  largely 
carried  on  by  the  stations,  has  saved  the  farmers  of  the  country  millions 
of  dollars.  But  the  interests  involved  in  the  trade  in  commercial  feed- 
ing stuffs  are  greater  than  in  the  case  of  commercial  fertilizers.  For, 
as  Dr.  Goessmann  says,  athe  money  invested  by  farmers  for  securing 
commercial  feed  stuffs  as  an  additional  food  supply  for  home  consump- 
tion, exceeds  today  many  times  the  amount  spent  for  commercial 
fertilizers.” 
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Analyses  reported  in  the  bulletin  show  very  wide  variations  in  the 
feeding  value  of  the  same  kind  of  feeding  stuff.  For  example,  in  22 
samples  of  gluten  meal  the  protein  varied  from  36  to  25  per  cent,  and 
the  fat  from  12  to  4 per  cent;  in  35  samples  of  wheat  bran  the  protein 
varied  from  20  to  15  per  cent,  and  the  fat  from  6 to  3 per  cent;  in  4 
samples  of  brewers’  grains  the  protein  varied  from  33  to  16  per  cent, 
and  the  fat  from  6 to  2 per  cent. 

“The  fact  that  the  majority  of  this  class  of  feed  stuffs  are  waste  or 
by-products  of  other  industries  renders  them  in  an  exceptional  degree 
liable  to  changes  in  composition.  This  feature  in  their  production  de- 
serves a most  careful  consideration,  from  a financial  point  of  view,  on 
the  part  of  the  buyer.  * # # 

“The  liability  of  pecuniary  losses  on  the  part  of  the  buyer,  in  conse- 
quence of  exceptional  variations  in  the  percentage  of  nitrogenous  or- 
ganic matter,  crude  protein  or  fat,  or  of  both,  is  quite  frequently  greatly 
aggravated  by  most  unexpected  serious  fluctuations  in  the  market  cost 
of  leading  feed  stuffs.  * * * 

“Names  may  remain  the  same,  and  in  fact  do  remain  in  some  in- 
stances, while  the  composition  of  the  article  suffers  serious  changes  in 
consequence  of  changes  in  the  parent  industry.” 

For  these  and  other  reasons  the  author  of  the  bulletin  believes  that 
the  trade  in  commercial  feeding  stuffs  should  be  subjected  to  State 
inspection  in  the  same  way  that  the  fertilizer  industry  has  been. 
Whether  such  inspection  is  necessary  or  desirable  we  do  not  now  care  to 
consider.  But  certainly  the  attention  of  farmers  should  be  aroused  to 
the  importance  of  buying  only  such  feeding  stuffs  as  will  meet  their 
needs,  and  of  insisting  that  the  dealers  in  such  products  should  guar- 
anty their  composition.  When  once  the  agricultural  public  realize 
what  is  really  involved  in  this  business  they  will  easily  be  able  to  devise 
methods  for  its  proper  regulation. 

One  feature  of  the  trade  in  commercial  feeding  stuffs  which  calls  for 
special  comment  is  that  relating  to  the  so-called  “ condimental”  foods. 
Recent  analyses  by  the  stations  have  shown  that  in  a number  of  in- 
stances these  preparations  contain  only  ordinary  food  materials  mixed 
with  substances  of  doubtful  medicinal  value.  When  a farmer  is  asked 
to  pay  for  linseed  meal  at  the  rate  of  $1,000  per  ton  simply  because  a 
harmless  quantity  of  fenugreek  has  been  added  to  it  he  probably  has 
some  reason  to  believe  that  he  is  being  imposed  upon.  The  lordly 
name  which  the  preparation  has  assumed  will  hardly  increase  the 
health  of  his  animals  or  relieve  the  leanness  of  his  pocketbook.  De- 
tective work  may  not  be  the  highest  service  which  the  stations  can 
render  to  the  farmer,  but  it  may  be  and  has  been  exceedingly  useful. 


THE  RELATION  OF  THE  PHYSICAL  PROPERTIES  OF  THE  SOIL 
TO  THE  CULTIVATION  OF  PLANTS.* 

Dr.  Ewald  Wollny. 

If  the  supply  of  atmospheric  oxygen  in  the  soil  is  reduced  below  a 
certain  limit  or  ceases  altogether,  the  processes  of  decomposition  of 
organic  substances  take  on  an  entirely  different  character,  chemically 
as  well  as  physiologically,  from  those  above  described.  In  case  of  free 
access  of  oxygen  the  end  products  of  decomposition  are  carbonic  acid, 
water,  and  ammonia  or  nitric  acid,  but  when  the  supply  of  oxygen  is 
insufficient  or  is  entirely  cut  off  the  following  products  may  result: 
Carbonic  acid,  marsh  gas,  or  hydrogen;  different  organic  nitrogenous 
compounds,  as  leucin,  tyrosin,  indol,  skatol,  and  primary  amines;  am- 
monia, nitrites,  nitrous  acid,  or  free  nitrogen;  and  volatile  fatty  acids, 
such  as  butyric  acid.  A peatlike  mass,  designated  as  “acid  humus,” 
is  left  behind.  The  kinds  of  compounds  formed  vary  with  the  external 
conditions. 

The  chemical  phenomena  of  putrefaction,  or  decomposition  with 
reduction,  as  this  process  may  be  appropriately  called,  have  as  yet  been 
comparatively  little  studied.  Nevertheless,  the  facts  already  at  hand 
are  such  as  to  give  a general  idea  of  these  phenomena,  as  will  be 
explained  in  detail  in  the  following  pages. 

Carbonic  acid  always  appears  among  the  products  of  putrefaction, 
but  with  a limited  supply  of  oxygen  its  rate  of  formation  is  extremely 
slow  in  comparison  with  that  which  occurs  when  the  access  of  air  is 
unhindered.  Only  a small  quantity  of  oxygen  is  derived  from  the 
putrefying  substance  itself,  and  this  comes  principally  from  its  easily 
reducible  constituents,  namely,  nitrates,  nitrites,  nitrous  oxide,  and 
also  compounds  of  iron  and  manganese  in  their  higher  oxidation  stages. 
Organic  matter,  during  putrefaction,  withdraws  the  oxygen  of  all  these 
compounds  energetically  and  under  certain  conditions,  entirely.  For 
instance,  reduction  of  ferrous  sulphate  in  swauqis,  as  Maercker  has 
observed,  may  go  so  far  as  to  result  in  the  formation  of  ferrous  sul- 
phided 

During  the  changes  accompanying  putrefaction,  apart  of  the  carbon 
of  organic  substances  appears  in  the  form  of  marsh  gas,  and  in  conse- 
quence of  the  formation  of  ammonium  carbonate  the  mass  is  alkaline. 
Acording  to  the  experiments  of  Deherain,|  this  process  seems  to  take 

* Continued  from  p.  543. 

t Zeitsch.  landw.  Cent.  Ver.  Sachsen,  1874,  p.  70. 

+ Compt.  rend.,  98  (1884),  p.  377;  99,  p.  45;  Jonrn.  de  l’Agr.,  1884,  No.  781;  Ann. 
Agron.,  10,  No.  9. 
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place  only  when  oxygen  is  admitted  from  time  to  time.  If  this  gas  is  con- 
tinuously absent  for  a long  time  the  marsh-gas  fermentation  ceases  en- 
tirely, and  begins  anew  only  when  a certain  quantity  of  oxygen  is  intro- 
duced.* * * § 

Besides  the  process  just  described,  still  another  form  of  fermentation 
may  take  place  under  certain  conditions  during  putrefaction,  which 
gives  rise  to  the  formation  of  hydrogen  instead  of  marsh  gas.  This 
process  is  characterized  by  the  acid  reaction  of  the  substance,  which  is 
due  to  the  formation  of  butyric  acid  (Deherain).  The  presence  of  this 
may  be  easily  recognized  from  the  characteristic  odor  of  butyric  ether 
which  is  produced  at  the  same  time.  Whether  the  hydrogen  fermen- 
tation depends  on  the  access  of  oxygen  from  time  to  time,  as  in  case  of 
the  marsh  gas  fermentation,  or  whether  this  process  represents  that 
form  of  decomposition  which  takes  place  when  oxygen  is  completely 
excluded,  is  still  undetermined. 

The  researches  to  which  reference  has  been  made  show  that  the  nitrog- 
enous constituents  are  changed  during  putrefaction  in  part  into  the 
sparingly  soluble  compounds  which  form  the  humus,  and  in  part  into 
the  nitrogenous  substances  named  above.  These  latter  include  nitro- 
genous organic  compounds,  ammonia,  the  lower  oxidation  stages  of 
oxygen  as  nitrites  and  nitrous  oxide,  and  even  free  nitrogen.  The 
formation  of  these  latter  products,  which  are  particularly  characteristic 
of  putrefaction,  have  been  the  subject  of  special  study  by  Schlosing, 
Gayon,  and  Dupetit,f  Deherain  and  Marquenne,f  Konig  and  Kiesow,§ 
Dietzell,|j  Morgen  and  Konig.ff 

As  has  already  been  indicated  the  volatilization  of  organic  sub- 
stances, when  air  is  excluded,  is  comparatively  slight,  and  the  greater 
part  of  the  material  forms  a more  or  less  solid,  dark-colored,  peaty 
mass.  This  substance  once  formed  changes  very  slowly,  even  if  com- 
pletely exposed  to  the  conditions  of  decomposition  with  oxidation.  As 
long  as  organic  material  is  undergoing  putrefaction  it  will  become 
richer  in  nitrogen  and  carbon,  and  poorer  in  hydrogen  and  oxygen. 
Inasmuch  as  the  entire  mass  loses  weight  during  decomposition,  and 
as  the  quantity  of  mineral  matter  remains  unaltered,  provided  it  is  not 
washed  out,  it  is  evident  that  the  relative  amount  of  mineral  substance 
in  the  humus  increases  as  the  initrefaction  proceeds.**  The  most  of 
this  mineral  matter  is,  however,  so  inclosed  in  organic  compounds  that 
it  is  practically  incapable  of  assimilation  by  the  roots  of  plants  which 
may  come  in  contact  with  it. 


* Hoppe-Seyier : Zeitsch.  physiol.  Chemie.,  8,  p.  214. 

t Compt.  rend.,  95,  pp.  644,  1365. 

$ Compt.  rend.,  95,  p.  691. 

§ Landw.,  Jahrb.,  1873,  p.  107. 

||  Zeitsch.  landw.,  Ver.  Bayern,  March,  1882. 

Landw.  Vers.  Stat.,  30  (1884),  pp.  199,  429. 

**  Compare  W.  Detmer:  Landw.  Vers.  Stat.,  14  (1871),  p.248. 
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The  extent  to  which  microorganisms  take  part  in  the  oxidation  of 
carbon  to  carbonic  acid  has  been  so  explicitly  stated  in  the  preceding 
pages  that  no  further  reference  to  it  is  needed  here.  The  question 
now  to  be  discussed  is  whether  the  other  processes  of  putrefaction  are 
referable  to  the  same  cause,  namely,  the  action  of  microbes. 

The  researches  of  Deh6rain  show  that  the  marsh  gas  fermentation  is 
produced  by  the  vital  activity  of  lower  organisms,  inasmuch  as  addi- 
tion of  chloroform,  or  heating  at  85°  0.,  arrests  the  evolution  of  gas 
immediately.  At  the  same  time  the  mass  remains  alkaline  and  ammo- 
nium carbonate  is  found  in  the  liquid. 

It  was  shown  by  the  same  experimenter  that  the  hydrogen  fermen- 
tation, which  is  characterized  by  the  formation  of  butyric  acid,  is  also 
caused  by  microbes.  Their  activity  was  apparently  not  dependent  on 
the  introduction  of  air  from  time  to  time — distinction  from  marsh  gas 
fermentation — but  seemed  to  take  place  when  air  was  excluded.  As 
regards  the  question  whether  the  marsh  gas  and  hydrogen  fermenta- 
tions were  both  caused  by  the  action  of  one  and  the  same  ferment,  the 
difference  of  the  action  being  determined  by  the  constitution  of  the 
medium  in  which  the  organisms  developed,  or  whether  the  two  kinds 
of  fermentation  were  due  to  distinct  ferments,  it  was  decided  by  Dehe- 
rain  that  the  latter  hypothesis  was  the  more  probable,  and  that  gen- 
erally the  one  ferment  excludes  the  other.  Gay  on*  also  found  numer- 
ous bacteria  in  stable  manure,  which  was  putrefying  without  access  of 
air,  and  under  these  conditions  evolving  marsh  gas  and  carbonic  acid. 

In  like  manner  the  reduction  of  nitrates  seems  to  be  a physiological- 
chemical  process,  as  has  been  shown  to  be  the  case  with  the  opposite 
process,  namely,  that  of  nitrification  which  results  in  the  formation  of 
nitric  acid.-  The  conditions  of  this  reducing  process  have  been  studied 
by  Gayon  and  Dupetit.t  These  experimenters  observed  that  as  micro- 
scopic organisms  became  plentiful  in  the  solutions  of  nitrates  under 
experiment,  the  nitrates  themselves  gradually  disappeared.  That  the 
microbes  caused  the  reduction  of  the  nitrates  is  evident  from  the  fact 
that  when  the  solutions  were  sterilized  by  heating,  by  chloroform,  or 
by  sulphate  of  copper  they  remained  clear  and  unchanged.  These 
organisms  cease  their  activity  entirely  or  to  a marked  degree  when 
spread  over  large  surfaces,  and  thus  exposed  to  the  atmosphere.  The 
temperature  most  favorable  to  their  development  lies  between  35°  and 
40°  C.  These  organisms  reduce  the  nitrates  until  free  nitrogen  is 
formed. 

Both  the  investigators  observed  still  another  microorganism,  which 
withdrew  only  one  third  of  the  oxygen  from  the  nitrates,  thus  chang- 
ing them  into  nitrites.f 

The  morphological  characters  of  the  bacteria  in  question,  through 

* Journ.  de  l’Agr.,  1884,  No.  881,  p.  507. 
t Compt.  rend.,  95,  pp.  644, 1365. 
t Compare  E.  Br6al:  Ann.  Agron.  18  (1892),  p.  181. 
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whose  vital  activity  the  various  processes  of  putrefaction  are  deter- 
mined, have  not  as  yet  been  definitely  determined.  According  to  F. 
Cohn*  the  Bacterium  termo  is  the  ferment  of  putrefaction  in  the  same 
way  that  yeast  is  the  alcoholic  ferment,  but  from  lack  of  sufficient 
observations  it  is  as  yet  impossible  to  decide  to  what  extent  this  hypoth- 
esis corresponds  to  the  actual  facts.  It  is  probable,  however,  that 
various  organisms  take  part  in  putrefaction ; as,  for  example,  it  may  be 
assumed  with  certainty  that  the  Bacillus  amylobacter  of  Yan  Tieghem 
plays  a very  important  role  in  this  process.  From  a biological  stand- 
point the  organisms  in  question  are  to  be  classed  with  the  anaerobic 
ferments — bacteria  which  are  active  only  in  complete  absence  or  with 
an  intermittent  supply  of  atmospheric  oxygen. 

The  existence  and  activity  of  the  bacteria  which  produce  putrefac- 
tion are  of  course  dependent  on  their  environment,  and  changes  in  the 
latter  cause  many  changes  in  the  phenomena  which  they  manifest. 
Let  us  first  consider  the  need  of  oxygen.  The  organisms  in  question, 
which  belong  to  the  strictly  anaerobic  class,  as,  for  instance,  Bacillus 
amylobacter , thrive  without  oxygen  when  they  are  in  a favorable  medium 
of  growth;  for  access  of  oxygen  reduces  their  development  to  a mini- 
mum or  arrests  it  entirely.  Nevertheless  some  forms  appear  to  be 
able  to  exist  only  with  an  intermittent  supply  of  oxygen.  Nencki  and 
Nageli  made  the  very  interesting  observation  that  fermentative  bacte- 
ria, which  increase  vigorously  without  oxygen  when  placed  in  a solu- 
tion well  adapted  to  fermentation,  require  oxygen  for  their  activity 
when  placed  in  a less  favorable  culture  medium. 

Just  as  every  process  of  vegetation  is  dependent  on  the  nature  of 
the  surrounding  medium,  so  the  fermentative  activity  of  the  putrefac- 
tive bacteria  is  controlled  by  the  conditions  of  temperature..  The  case 
here  is  analogous  to  that  which  obtains  in  decomposition  with  oxida- 
tion. From  the  data  at  hand,  it  appears  that  when  the  organisms  in 
question  are  in  a suitable  culture  medium  the  range  of  temperature 
in  which  they  are  able  to  grow  is  wide  and  has  a high  optimum.  For 
instance,  Bacterium  termo  develops  between  5 and  40°  0.;  the  optimum 
is  situated  between  30  and  35°  0.  The  Bacillus  amylobacter , according 
to  Fitz,  has  its  optimum  at  40°  0.  and  its  maximum  at  45°  0.  The 
temperature  of  growth  with  some  kinds  at  least  seems  to  be  higher. 
Numerous  bacteria  can  withstand  temperatures  below  the  limit  of  veg- 
etation without  harm;  indeed  their  life  persists  at  temperatures  so  low, 
that  the  range  in  this  direction  may  be  spoken  of  as  unlimited.  The 
upper  limit  of  fatal  temperature  for  the  vegetative  cells  of  most  forms 
is  about  the  same  as  that  of  the  majority  of  plants,  namely,  50-60°  C. 
Some,  however,  can  withstand  temperatures  of  more  than  100°  0. 

From  these  considerations  and  the  experimental  results  cited  it 
is  plain  that  the  occurrence  and  activity  of  the  various  lower  organ- 
isms which  produce  the  different  processes  of  decomposition  are  de- 
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pendent  on  certain  conditions.  It  lias  been  shown  that  the  quantity 
of  air  available  is  a deciding  factor  of  two  processes  which  are  of  the 
greatest  importance  to  agriculture,  viz,  decomposition  with  oxidation, 
and  putrefaction  or  decomposition  without  oxidation. 

When  oxygen  has  free  access  to  organic  substances  up  to  a certain 
limit,  decomposition  with  oxidation  will  take  place;  but  when  the  sup- 
ply of  air  is  diminished  or  cut  off  altogether  decomposition  with 
reduction  (putrefaction)  will  appear.  Moreover,  it  is  evident  from  what 
has  been  said  of  the  conditions  of  decomposition  that  the  functions  of 
the  organisms  which  take  part  in  the  fermentative  processes  are  accel- 
erated in  proportion  as  the  intensity  of  the  individual  determining 
factors  increases;  that  on  reaching  a certain  limit  a maximum  of  the 
effect  of  these  functions  is  attained ; beyond  this  limit  it  decreases  and 
finally  comes  to  a standstill;  or,  as  a result  of  the  development  of 
large  numbers  of  other  organisms  to  whose  multiplication  and  activity 
the  changed  conditions  are  favorable,  the  decomposition  process  may 
take  on  an  essentially  different  character. 

These  considerations  make  it  possible  to  obtain  a correct  idea  of  the 
relation  of  the  physical  properties  of  the  soil  to  the  fermentative  proc- 
esses. The  very  factors  that  are  the  most  important  for  the  life  of 
the  microorganisms  which  cause  fermentative  decomposition  are  con- 
trolled exclusively  by  the  physical  conditions  of  the  soil.  It  is  therefore 
clear  that  the  latter  play  the  largest  j>art  in  deciding  the  destiny  of 
the  organic  material  which  is  contained  in  the  soil  or  added  to  it  in 
manures.  In  fact,  the  decompositions  which  are  constantly  going  on  in 
cultivated  soil,  and  which  are  chemically  of  such  great  importance  to 
its  fertility,  are  entirely  dependent  on  the  relation  of  the  soil  to  air, 
water,  and  heat. 

This  principle  may  be  illustrated  by  examples.  In  the  first  place, 
it  is  evident  that  the  permeability  of  the  soil  to  air  must  be  taken 
into  account  in  order  to  determine  which  of  the  two  different  processes 
of  decomposition  will  take  place  in  a given  case.  In  soils  of  a very 
fine  texture,  and  which  on  this  account  are  aerated  with  great  difficulty, 
especially  when  they  have  not  been  tilled  for  a long  time,  or  in  those 
which  are  filled  with  water  during  the  whole  year  and  thus  do  not  per- 
mit access  of  air,  putrefaction  of  their  organic  substances  takes  place 
as  a rule.  This  process  is  characterized  by  a change  of  the  organic 
matter  into  a peatlike  mass  (acid  humus)  and  by  a multitude  of  deoxi- 
dation processes  which  result  in  the  formation  of  x>roducts  either  use- 
less or  harmful  to  vegetation. 

The  decomposition  of  organic  matter  with  oxidation  can  take  place 
in  the  soil  only  when  air  has  access.  Agricultural  soils  may  origi- 
nally possess  the  needed  permeability,  as  is  the  case  with  all  soils 
of  a coarse  texture — sandy  soils  for  instance — or  it  may  be  im- 
parted by  suitable  tillage.  When  the  soil  is  tilled  regularly  and  at 
short  intervals,  decomposition  with  oxidation  usually  takes  place  in 
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the  tilled  surface  stratum.  At  the  same  time  deoxidation  processes  go 
on  in  the  deeper,  undisturbed  subsoil.  The  occurrence  of  these  two  sets 
of  phenomena  has  given  rise  to  the  expression  u oxidation  stratum  ” 
and  u deoxidation  stratum,”  as  suggested  by  Mulder.*  Evidently  the 
direction  which  this  process  takes  is  of  great  importance  to  the  fertility 
of  the  soil.  This  will  be  seen  from  the  fact  that  the  formation  of  such 
fermentative  products  in  the  soil  as  are  capable  of  assimilation  by  the 
plant,  or  if  not  assimilable  are  harmless,  is  possible  only  as  the  result 
of  decomposition  of  organic  matter  with  oxidation.  Putrefaction,  or 
decomposition  with  reduction,  on  the  other  hand,  produces  for  the  most 
part  such  compounds  as  are  either  difficult  of  assimilation,  i.  e.7  worth- 
less, or  positively  harmful.  When,  therefore,  a soil  originally  possessed 
or  in  course  of  time  has  acquired  such  a character  that  its  organic 
constituents  undergo  putrefaction,  the  object  in  cultivation  should  be 
to  so  change  the  surface  stratum  as  to  promote  oxidation. 

Aside  from  the  permeability  of  the  soil  to  air,  its  behavior  towards 
water  and  heat  exerts  a determining  influence  upon  the  process  of  de- 
composition. The  smaller  the  amount  of  water  a soil  can  hold  the 
slower  the  fermentation,  and  conversely.  If,  however,  the  quantity  of 
water  becomes  so  great  as  to  reduce  the  amount  of  inclosed  air  to  a 
minimum,  putrefaction  instead  of  decomposition  with  oxidation  takes 
place.  The  experiments  on  the  influence  of  heat  already  cited  make  it 
plain  that  as  the  temperature  of  the  soil  is  higher  the  decomposition  of 
organic  material  will  be  accelerated,  and  in  proportion  as  there  is  free 
access  of  air  the  quantity  of  plant  food  rendered  assimilable  by  decom- 
position with  oxidation  will  be  increased. 

From  the  foregoing  considerations  the  meaning  of  the  terms  u active  n 
and  “iuactive  ” as  applied  to  soils  is  evident.  An  active  soil  is  one  in 
which  the  conditions  are  favorable  to  oxidation.  In  general  it  may  be 
assumed  that  oxidation  will  go  on  most  rapidly  and  completely  in  a soil 
permeable  to  air,  with  a medium  moisture  content,  and  at  a high  tem- 
perature. A soil  must  be  characterized  as  inactive  if  it  offers  great 
resistance  to  penetration  of  the  air,  if  it  is  wet  or  dry,  and  if  its  tem- 
perature is  low.  Between  these  two  extremes  various  intermediate 
stages  may  occur  as  one  or  another  factor  becomes  the  controling  one. 

If  in  accordance  with  what  has  been  said  we  may  regard  it  as  settled 
that  the  processes  of  decomposition  of  organic  substances  are  almost 
entirely  determined  by  the  physical  properties  of  the  soil,  it  will  also 
be  seen  that  the  influence  which  these  same  conditions  exert  on  the 
chemical  processes  in  the  tilled  soil  extend  to  the  weathering  of  the 
mineral  components  as  well  as  to  the  behavior  of  the  dissolved  sub- 
stances in  the  soil. 

From  a chemical  standpoint  the  process  of  weathering  is  of  the  great- 
est significance  to  the  fertility  of  the  cultivated  soil,  inasmuch  as  its 

* Mulder : Chemie  der  Ackerkrume.  German  translation  by  Muller,  Berlin,  1862, 2, 
pp.  28-34. 
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rate  determines  tlie‘  amount  of  assimilable  plant  food  which  .will  be 
formed  from  the  undissolved  but  soluble  minerals  of  the  soil.  Bearing 
in  mind  that  the  chemical  processes  of  weathering  are  accelerated  with 
the  increase  of  oxygen  and  carbonic  acid,  it  is  plain  that  these  processes 
are  dependent,  if  not  entirely,  at  least  in  a great  measure,  upon  the 
physical  properties  of  the  soil.  The  considerations  above  cited  thus 
explain  what  are  the  conditions  under  which  decomposition  will  be  rapid 
or  slow.  As  the  rate  of  fermentative  oxidation  is  faster  or  slower,  the 
quantity  of  carbonic  acid  formed  will  be  greater  or  less  and  the  proc- 
esses of  weathering  will  go  on  with  corresponding  activity.  The  same 
facts  explain  why  the  weathering  is  so  much  more  rapid  in  the  well 
aerated  surface  soil  than  in  the  subsoil,  in  which  no  considerable  cir- 
culation of  air  is  possible.  Add  the  fact  that  the  rate  of  weathering 
increases  with  the  fineness  of  the  soil,  and  its  physical  character 
becomes  of  the  greatest  importance  in  controlling  the  processes  which 
go  on  within  it. 

The  physical  properties  of  the  soil  exert  an  influence  on  the  behavior 
of  soluble  plant  food  in  that,  on  the  one  hand,  the  absorptive  power  of 
the  soil  for  mineral  matters,  and  on  the  other  the  amount  of  loss  by 
leaching  is  dependent  upon  them. 

In  regard  to  the  first  of  these  two  points  it  must  be  assumed  from  the 
recent  researches  of  Yan  Bemmelen*  that  besides  the  absorption  of 
plant  food  in  the  soil  which  is  dependent  on  chemical  changes,  an 
absorption  due  to  physical  and  mechanical  causes  also  exists.  This 
latter  results  from  the  presence  in  the  soil  of  substances  of  a colloid 
nature,  such  as  colloidal  clay,  amorphous  zeolithic  silicates,  colloidal 
silicic  acid,  oxides  of  iron  and  manganese,  humus,  etc.  These  colloid 
substances  have  the  property  of  forming  a jelly-like  mass  with  water, 
from  which  they  can  be  freed  only  with  the  greatest  difficulty.  This 
colloid  substance  impregnated  with  water,  or  u hydrogel,”  dries  out 
extremely  slowly. 

If  the  air-dried  hydrogel  is  treated  with  solutions  of  acids,  bases, 
salts,  etc.,  the  water  and  dissolved  substances  are,  to  a certain  extent, 
taken  up  and  the  jelly-like  mass  retains  certain  constituents,  just  as  if 
it  were  vegetable  or  animal  protoplasm.  Although  the  union  is  a com- 
paratively weak  one,  it  requires  repeated  addition  of  water  or  long- 
continued  washing  out  to  remove  the  absorbed  materials. 

The  absorption  of  certain  substances  depends  not  only  upon  the  na- 
ture of  the  colloids  and  of  the  salts,  but  also  upon  the  concentration 
and  temperature  of  the  solution.  Besides  this  a certain  amount  of  de- 
composition of  the  salts  in  solutions  may  be  caused  by  the  colloid  sub- 
stance. For  example,  the  hydrogels  of  iron  oxide  and  alumina  with- 
draw a part  of  the  acid  from  ammonium  salts  in  aqueous  solution. 
Further  chemical  substitutions  may  take  place  if  a hydrogel  absorbs  a 

*Landw.  Yers.  Stat.  35  (1888),  pp.  69-136.  Recueil  des  travaux  cfiimiques  des 
Pays-Bas,  7 (1888),  No.  2,  p.  37. 
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salt  from  its  solution  and  another  is  dissolved  in*  it.  For  example,  if 
lime  is  absorbed  by  silicic  acid  and  chloride  of  potassium  is  added  to 
the  solution,  more  or  less  of  the  calcium  will  be  replaced  by  potassium, 
and  chloride  of  calcium  goes  into  solution,  so  that  potash,  lime,  and 
chloride  of  calcium  will  be  combined. 

The  substances  which  have  been  described  are  styled  by  Van  Bem- 
melen  u absorption  compounds,”  and  they  play  a most  important  part 
in  the  absorption  phenomena  of  the  cultivated  soil.  Their  general 
characters,  the  processes  of  their  formation  and  decomposition,  and 
their  composition  are  so  little  understood  that  researches  leading  to 
the  discovery  of  the  causes  which  produce  these  absorption  phenomena 
would  be  of  the  highest  value.  Still  enough  has  been  shown  to  lead 
to  the  assumption  that  they  are  dependent  on  physical  instead  of  purely 
chemical  forces. 

For  the  present  purpose  it  is  enough  to  know  that  the  cultivated  soil  is 
provided  with  substances  which,  in  a mechanical  way,  assist  in  retaining 
soluble  plant  food,  and  that  the  capability  of  the  soil  to  protect  the 
soluble  substances  which  may  be  formed  in  it  or  added  to  it  from  being 
washed  out  by  the  percolating  rain  water  is  dependent  on  the  nature 
and  amount  of  colloid  substance  present.  At  the  same  time  it  must 
not  be  forgotten  that  purely  chemical  processes  explain  part  of  the 
phenomena  of  absorption. 

The  permeability  of  the  soil  to  water,  and  the  nature  of  the  solu- 
ble substances  which  it  contains,  as  well  as  its  absorptive  power, 
determine  the  amount  of  loss  by  leaching.  As  a rule  the  most  of'  the 
valuable  ingredients  of  plant  food,  as  potash,  ammonia,  and  phos- 
phoric acid,  are  absorbed,  but  nevertheless  one  of  the  most  important 
compounds  fails  to  be  retained,  namely,  nitric  acid,  which  occurs  in 
the  soil  in  nitrates,  and  is  formed  with  extreme  rapidity  in  well  aerated 
soil  by  the  action  of  microorganisms,  as  has  already  been  mentioned. 
Although  a part  of  the  nitrates  in  the  soil  may  be  held  by  physical 
absorption,  still  the  greater  part  must  remain  in  solution  on  account 
of  the  easy  solubility  of  all  nitrates,  so  that  a chemical  absorption  is 
impossible.  Aside  from  the  danger  of  being  washed  out  of  the  soil 
entirely,  this  part  of  the  nitrates  is  subject  to  loss  by  being  carried 
by  the  percolating  water  into  the  subsoil,  where  it  is  nearly  or  quite 
out  of  reach  of  the  plant,  and  finally  it  may  escape  in  the  drainage. 

The  extraordinary  proportions  which  this  loss  by  leaching  may 
assume  were  first  pointed  out  by  Lawes,  Gilbert,  and  Warington.*  In 
their  experiments  the  loss  of  nitrogen  in  form  of  nitrates  from  an 
unmanured  field  of  wheat  amounted  to  16  to  18.5  kilograms  per  hectare 
per  annum,  and  from  plats  receiving  mineral  fertilizers  alone  19  kilo- 
grams. This  loss  of  nitrogen  in  cultivated  land  was  comparatively 
high  on  account  of  the  wet  seasons  of  1879-’80  and  1880-’81,  during 
which  these  experiments  were  conducted.  The  loss  from  those  plats 

* Journ.  Roy.  Agr,  §oc,  of  England,  17,  part  1 and  2;  18,  part  3 and  4. 
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which  had  received  nitrogenous  fertilizers  was  very  much  higher  ; it 
increased  with  the  amount  of  ammonia  salts  added,  became  still  larger 
when  only  a partial  ration  of  mineral  fertilizers  had  been  added  to  the 
ammonia  salts,  and  reached  an  extraordinary  amount  when  ammonia 
salts  alone  were  added.  The  use  of  nitrates  resulted  iu  a greater  loss 
than  when  the  equivalent  amount  was  added  in  the  form  of  ammonia 
salts.  When  the  ammonia  salts  were  added  in  the  autumn  most  of  their 
nitrogen  was  carried  away  in  the  drainage  during  the  winter. 

The  average  yearly  loss  of  nitrogen  in  the  drainage  for  thirty  years  was 
as  follows : With  no  nitrogenous  fertilizer,  11.3  to  13.  6 kilograms  per 
hectare;  with  48.7,  97.4,  and  146.1  kilograms  of  nitrogen  in  the  form  of 
ammonia  salts,  which  were  generally  added  in  the  autumn,  the  loss  was 
estimated  at  21.5,  35.0,  and  47.6  kilograms,  respectively;  and  with  97.4 
kilograms  of  nitrogen,  alone  or  with  varying  amounts  of  mineral  fer- 
tilizers, the  losses  ranged  from  35  kilograms  when  large  quantities  of 
mineral  fertilizers  were  added  to  48.9  kilograms  when  ammonia  salts 
were  used  alone.  The  losses  varied  inversely  with  the  amount  of  avail- 
able potash  and  phosphoric  acid. 

Such  facts  as  these  leave  no  doubt  that  one  object  of  cultivation 
should  be  to  reduce  these  evils  to  a minimum,  on  account  of  the  value 
of  nitrogen  in  the  form  of  nitrates,  iu  which  form  it  is  one  of  the  most 
important  plant  foods.  Precautions  should  be  taken  both  to  prevent 
the  collection  of  large  quantities  of  nitrates  in  the  tilled  soil,  and  also 
to  diminish  the  amount  of  percolating  water. 

The  danger  that  large  quantities  of  nitrates  may  be  carried  into  the 
deeper  strata  of  the  soil  increases,  other  conditions  remaining  the  same, 
with  increase  in  the  amount  of  water  percolating  through  it,  and  also 
with  its  permeability.  Inasmuch  as  different  soils  naturally  possess 
this  property  in  differing  degrees,  the  loss  of  nitrogen  from  this  cause 
will  differ  very  widely  with  the  physical  character  of  the  soil.  Fur- 
thermore, since  penetration  by  water  involves  penetrability  by  air  also, 
the  amount  of  nitrification  will  vary  proportionally.  The  damage  is 
greatly  aggravated  when  the  amount  of  percolating  water  is  increased, 
as  is  the  case  when  atmospheric  precipitation  is  large  or  the  amount 
of  drainage  water  is  made  greater  by  the  method  of  treating  the  soil, 
as  occurs  when  the  land  lies  fallow  or  is  covered  with  inert  material 
which  prevents  evaporation. 

It  is  evident  that  the  leaching  out  of  plant  food  by  soil  water  affects 
the  nitrates  chiefly,  and  the  amount  of  loss,  other  conditions  remaining 
the  same,  will  depend  on  the  absorptive  power  of  the  soil  and  the  ease 
with  which  water  passes  through  it.  It  is  likewise  evident  that  the 
physical  properties  of  the  soil  exert  a great  influence  on  the  quantity  of 
plant  food  which  it  contains.  The  importance  of  using  such  methods 
of  tillage  and  cultivation  as  shall  best  regulate  these  factors  of  produc- 
tion needs  no  further  comment. 
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0.  THE  RELATION  OF  THE  PHYSICAL  PROPERTIES  OF  THE  SOIL  TO 

EACH  OTHER  AND  THEIR  RESULTING!  DIRECT  AND  INDIRECT  IN- 
FLUENCE UPON  PLANT  GROWTH. 

In  tlie  two  preceding  chapters  the  influence,  direct  and  indirect, 
which  the  physical  properties  of  the  soil — texture,  temperature,  and 
moisture — exert  individually  upon  plant  growth  has  been  discussed. 
It  now  remains  to  inquire  into  the  laws  which  govern  their  conjoint 
action,  since  in  actual  practice  the  results  are  the  product,  not  of  a 
single  factor,  but  of  the  cooperation  of  many  factors. 

From  analogy  it  may  be  concluded  that  the  most  favorable  conditions 
will  exist  in  the  soil  when  its  mechanical  constitution  is  such  as  to  be 
most  advantageous  for  each  and  all  of  the  processes  which  depend  upon 
access  of  air,  moisture,  and  heat.  This  state  of  things  rarely,  if  ever, 
occurs  in  nature.  One  or  more  of  the  conditions  of  growth  which  are 
altered  by  the  three  factors  just  named  will  always  approach  in  a greater 
or  less  degree  the  minimum  or  maximum  of  intensity.  What  the 
direct  or  indirect  influence  will  be  under  those  conditions  is  a question 
which  may  be  answered  by  reference  to  the  laws  of  vegetable  physiology, 
to  various  facts  of  observation,  and  to  investigations  made  for  the 
special  study  of  the  subject. 

With  reference  to  the  laws  which  govern  plant  life,  and  which  have 
been  more  or  less  closely  studied,  it  may  be  concluded  that  the  develop- 
ment and  yield  of  crops  are  dependent  on  those  factors  of  production 
which,  under  the  existing  conditions,  act  with  a minimum  or  maximum 
intensity. 

This  may  be  illustrated  by  the  following  examples:  In  the  case  of  a 
saudy  soil  with  only  a small  water-holding  power,  neither  the  high 
temperature  Avhich  it  usually  possesses  nor  the  easy  permeability  to 
air  is  of  avail  to  vegetation  because  of  the  lack  of  water.  In  the  same 
way  a normal  water  content,  that  is,  one  which  otherwise  would  serve 
for  a maximum  yield,  may  fail  of  its  natural  effect  because  the  soil  is 
not  warm  enough,  as  is  often  the  case  on  northern  exposures;  or  the 
water  content  may  be  so  excessive  that  the  interstices  of  the  soil  are 
filled,  free  access  of  air  is  prevented,  and  growth  isretarded.no  matter 
how  favorable  all  the  other  physical  conditions  happen  to  be.  Soil 
moisture  and  soil  warmth  exert  such  an  influence  on  the  plant  that  the 
factor  which  is  present  in  minimum  or  maximum  intensity  is  the  gov- 
erning one.  This  naturally  applies  not  only  to  the  factors  just  men- 
tioned, but  to  all  the  physical  conditions  of  the  soil  which  exert  an  in- 
fluence upon  plant  growth.  In  view  of  the  fact  that  the  optimum  of 
efficiency  of  a given  factor  is  situated  at  a mean  between  the  minimum 
and  maximum  of  its  action,  as  was  shown  above,  it  becomes  the  task 
of  the  practical  cultivator  to  so  regulate  the  physical  properties  of  his 
soil  as  to  bring  about  the  changes  most  favorable  to  plant  growth. 

The  activity  of  the  organisms  Avhich  cause  the  decomposition  of 
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organic  matter  is  governed  by  tbe  same  general  laws.  Here  also  the 
determining  factors  are  air,  light,  and  moisture.  If  the  influence  of 
all  these  bears  in  the  same  direction  they  will  mutually  aid  each  other, 
and  if  all  external  conditions  are  favorable  the  activity  of  the  organisms 
will  reach  its  maximum.  For  this  reason  like  quantities  of  organic 
substance  will  decompose  with  greater  intensity  in  proportion  as  the 
temperature  and  amount  of  water  are  increased.  A very  interesting 
example  of  this  is  presented  in  the  following  experiment  of  the  writer* 
on  a compost  soil: 

Variations  of  amounts  of  carbonic  acid  in  the  soil  with  variations  of  temperature  and 

moisture. 


W ater  con- 
tent of  the 
soil/ 

C.  c.  of  carbonic  acid  in  1000  c.  c.  of  air 
of  soil,  at — 

10°  C. 

20°  C. 

ao°  C. 

40°  C. 

50°  C. 

Per  cent. 
6.  79 
26.  79 
46.  79 

2. 03 
18.  38 
35.  07 

3.22 
54.  24 
61.  49 

6.  68 
63.  50 
82. 12 

14.69 
80.  06 
91.86 

25. 17 
81.52 
97.48 

* Percentage  of  total  water-holding  capacity. 


Under  ordinary  conditions  the  several  factors  do  not  exert  their 
action  in  the  same  direction,  but  in  opposite  ones,  and  on  this  account 
the  results  may  vary  very  greatly  in  character.  Thus,  for  example, 
the  effect  of  temperature  will  be  modified  or  entirely  counteracted 
under  certain  conditions,  if  there  is  not  enough  water  in  the  soil.  A 
striking  example  of  this  is  furnished  by  another  experiment  of  the 
writer,  also  with  compost  soil: 

Variations  in  amounts  of  carbonic  acid  in  the  soil  ivith  variations  of  temperature  and 

moisture. 


Temperature  of  soil 

10°  C- 

20°  C. 

30°  C. 

40°  C. 

50°  C. 

Water  content  of  soil per  cent.. 

C.  c.  of  carbonic  acid  in  1,000  c.  c.  of  air  of  soil 

46.8 

33.18 

36.8 

62.27 

26.8 

73.23 

16.8 
66.  83 

6.8 
14. 42 

The  highest  temperatures,  40°  and  50°  0.,  could  not  exert  their  full 
influence,  because  the  quantity  of  water  in  the  soil  was  insufficient.  In 
like  manner  the  quantities  of  moisture  more  favorable  to  decomposition, 
viz,  46.8  and  36.8  per  cent,  did  not  produce  their  full  effect  on  ac- 
count of  the  low  temperature.  The  other  factors,  likewise,  which 
determine  the  activity  of  soil  organisms,  are  governed  by  the  same 
principles.  From  this  follows  a law  of  great  importance  in  relation 
to  the  decomposition  processes  of  organic  materials,  viz,  the  decom- 
position of  organic  materials  in  the  soil  is  governed,  quantitatively  and 
qualitatively,  by  factors  which  range  from  minimum  to  maximum. 

*E,  Wollny:  Journ.  Landw,  34  (1886),  p.  319, 
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What  the  result  will  be  in  any  given  case  can  be  judged  ouly  by  the 
application  of  these  principles.  For  example,  no  matter  how  favorable 
the  conditions  of  warmth  and  permeability  may  be,  oxidation  processes 
can  only  proceed  slowly  when  an  insufficient  amount  of  water  is  present. 
Nor  can  decomposition  with  oxidation  and  nitrification  go  on  energeti- 
cally, no  matter  how  favorable  the  conditions  of  moisture  and  heat,  if 
the  soil  is  lacking  in  permeability  to  air.  Keeping  in  mind  the  gen- 
eral laws  by  which  these  processes  are  governed,  no  special  difficulty 
will  be  met  with  in  determining,  under  the  immediate  local  conditions, 
which  factor  is  the  controlling  one,  and  consequently  what  compre- 
hensive and  practical  measures  should  be  taken. 

D.  THE  SOIL  FACTORS  OF  PLANT  GROWTH  WHICH  ARE  ALTERED  BY 
PHYSICAL  AGENCIES  AND  THEIR  RELATION  TO  OTHER  FACTORS 
OF  PLANT  GROWTH. 


It  can  not  fail  to  become  evident  from  further  consideration  of  this 
subject  that  the  efficiency  of  the  general  factors  of  plant  growth,  i.  e., 
light,  heat,  and  plant  food  is  also  determined  by  the  physical  properties 
of  the  cultivated  soil,  and  that  the  latter  act  here  also,  in  accordance 
with  the  same  law  which  governs  them  in  their  direct  and  indirect  in- 
fluence upon  vegetation. 

An  abundant  supply  in  the  soil  of  the  nutritious  material  which  is 
necessary  to  the  production  of  the  crop  and  which  otherwise  would 
bring  a maximum  yield,  must  fail  to  give  the  looked-for  harvest  if  the 
soil  contains  too  little  or  too  much  water. 

In  illustration  of  this  the  following  experiment  by  the  writer*  may  be 
cited:  Summer  rape  was  grown  in  glazed  flower  pots,  each  containing  4 
kilograms  of  chalky,  sandy  soil,  rich  in  humus.  To  the  soil  of  the  differ- 
ent pots  different  amounts  of  water  were  added.  The  soil  of  a part  of 
the  pots,  each  of  which  contained  six  plants,  received  no  fertilizer, 
while  a mixture  of  Peruvian  guano  superphosphate  and  sulphate  of 
potash  was  added  to  the  others  at  the  rate  of  5 grams  per  pot.  The 
yield  was  as  follows: 


Varying  effects  of  fertilizers  upon  summer  rape  with  different  quantities  of  water  in  the 

soil. 


Water  in 
the  soil.* 

Yield  of  seeds. 

Yield  of  stalks. 

Fertilized. 

Unferti- 

lized. 

Difference. 

Fertilized. 

Unferti- 

lized. 

Difference. 

Per  cent. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

10 

1.3 

0.4 

0.9 

10.0 

2.8 

7.2 

20 

5.2 

1.2 

4.0 

14.0 

6.0 

8.0 

40 

11.2 

3.6 

7.6 

30.8 

13.2 

17.6 

60 

21.2 

6.0 

15.2 

51.2 

26.0 

25.2 

80 

15.2 

4.8 

10.4 

37.2 

23.6 

13.6 

100 

3.2 

1.6 

1.6 

10.8 

10.0 

0.8 

* Percentage  of  the  amount  which  the  soil  would  contain  when  completely  saturated. 


*E.  Wollny:  Der  Landwirth,  76  (1890),  p.  463. 
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When  tlie  water  content  of  the  soil  was  either  too  large  or  too  small 
the  effect  of  the  fertilizer  was  only  partial,  but  with  a medium  amount 
of  moisture — the  optimum,  or  condition  as  regards  moisture  most  favor- 
able to  growth — the  most  marked  effect  of  the  fertilizer  on  the  yield 
was  obtained. 

In  further  experiments  to  determine  the  influence  of  the  physical 
properties  of  the  soil  upon  the  utilization  of  fertilisers  by  the  plant, 
wooden  boxes  30  cm.  square  and  20  cm.  deep,  with  perforated  bottoms, 
were  sunk  to  the  top  in  sand,  The'boxes  were  filled  with  sifted  sand, 
all  from  one  source,  but  of  different  degrees  of  fineness.  Guano,  at  the 
rate  of  10  grams  per  box,  was  added  in  some  of  the  boxes,  while  the 
others  remained  without  fertilizer.  Nine  stalks  of  summer  rye  were 
grown  in  each  of  the  boxes.  The  yield  is  given  in  the  following  table: 


Effects  of  fertilizers  on  the  growth  of  rye  in  soils  of  different  degrees  of  fineness. 


Fineness  of 
soil. 

Yield  of  grain. 

Yield  of  straw. 

Fertilized. 

Unfertilized. 

Difference. 

Fertilized. 

Unfertilized. 

Difference. 

Mm. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

0.  00-0.  25 

10.95 

2. 18 

8. 57 

29.7 

9.0 

20.7 

0.  25-0.  50 

4.  95 

1.25 

3.70 

17.4 

6.5 

10.9 

0.  50-1.  0 

4.01 

1.18 

3.43 

13.2 

5.5 

7.7 

1.  0 -2.  0 

2.  20 

0.82 

2.38 

7.7 

3.0 

4.7 

2.  0 -4.  0 

1.34 

0.  49 

0.  85 

5.7 

3.0 

2.7 

4.  0 -6.  75 

1.22 

0.  24 

0.  98 

5.5 

1.2 

7.3 

The  influence  of  the  fertilizers  became  more  and  more  marked  with 
the  increasing  fineness  of  the  soil,  because,  without  doubt,  its  supply 
of  moisture  increased  in  the  same  proportion. 

The  fact  that  plant  growth  is  favored  by  increasing  the  thickness  of 
the  tilled  stratum  is  in  the  main  to  be  accounted  for  in  the  same  man- 
ner (provided  the  roots  do  not  penetrate  into  the  subsoil),  inasmuch  as 
the  absolute  quantity  of  water  which  is  at  the  disposal  of  the  plant  is 
thus  increased  by  the  deeper  tillage.  Furthermore,  the  deeper  the 
tilled  stratum  is,  the  better  the  roots  are  enabled  to  spread  over  a large 
area,  and  thus  to  utilize  the  moisture  and  plant  food  at  their  disposal. 
From  this  the  conclusion  may  be  drawn  a priori  that  the  action  of  the 
fertilizer  will  be  increased  with  the  depth  of  the  tilled  stratum. 

In  fact,  this  is  the  case,  as  is  shown  by  the  following  experiment  of 
the  writer : The  surface  soil  of  an  area  of  32  square  meters,  which  was 
about  35  cm.  deep  and  consisted  of  a chalky,  sandy  humus,  was  removed 
from  the  porous  subsoil  of  calcareous  gravel.  This  area  was  then  divided 
by  strong  boards  at  right  angles  to  each  other  into  eight  parcels,  each 
containing  4 square  meters.  Directly  upon  the  subsoil,  which  was 
partly  artificial  and  was  thoroughly  permeable,  a surface  soil  was 
relaid.  The  eight  plats  were  divided  in  four  pairs.  The  surface  soil 
in  the  different  pairs  was  40,  30,  20,  and  10  cm.  deep,  respectively. 
Four  plats,  one  of  each  pair,  were  left  without  fertilizer,  while  to  each 
of  the  other  four  was  added  a mixture  of  Peruvian  guano  superphos- 
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phate  and  sulphate  of  potash  at  the  rate  of  250  grams  per  plat.  The 
yields  of  summer  rape  from  the  several  plats,  taken  from  a row  (dis- 
tance between  rows  25  cm.),  which  had  received  the  same  tillage  in 
all  the  plats,  were  as  follows: 

Effect  of  de_pth  of  tillage  upon  action  of  manures  and  yield  of  crops  of  summer  rape. 


Thickness 
of  the  tilled 
stratum. 

Yield  of  seed. 

Fertilized. 

Unfertilized. 

Difference. 

Cm. 

Grams. 

Grams. 

Grams. 

10 

672.2 

551.5 

120.7 

;o 

449.5 

348.0 

101.5 

20 

244.5 

160.0 

84.5 

10 

148.3 

107.0 

41.3 

In  this  case  the  effect  of  the  fertilizer  became  more  marked  as  the 
quantity  of  soil  at  the  disposal  of  the  plant  was  increased. 

The  physical  properties  of  the  cultivated  soil  influence  the  action  of 
the  other  factors  of  growth  in  the  same  manner  as  they  do  the  action 
of  the  supply  of  nutritive  materials.  Thus,  in  general,  leaving  out  of 
account  the  factor  of  plant  food,  light  and  heat  can  have  their  full 
effect  only  in  proportion  as  the  mechanical  condition  of  the  soil  is  such 
as  to  insure  a sufficient  supply  of  water  to  the  crop.  Otherwise,  how- 
ever favorable  may  be  the  light  and  heat,  the  development  of  the 
plants  will  bc»  retarded  to  an  extent  dependent  on  the  condition  of  the 
soil. 

An  experiment  by  the  writer  illustrates  the  part  which  the  moisture 
content  of  the  soil  plays  under  these  conditions.  The  arrangement  of 
the  experiment  was  as  follows:  Summer  rye  was  grown  in  pots  con- 
taining a chalky,  sandy,  humus  soil,  which  contained  water  to  the  ex- 
tent of  either  20,  40,  or  00  per  cent  of  its  entire  water-holding  capacity. 
The  pots,  each  containing  seven  plants,  were  divided  in  three  series, 
each  series  being  made  up  of  pots  with  the  three  different  proportions 
of  water.  One  of  these  series  was  placed  in  each  of  the  three  divi- 
sions of  a glass  house.  In  these  divisions  a special  contrivance  made  it 
possible  to  provide  for  light  of  different  degrees  of  intensity. # The 
yields  of  the  experiment  were  as  follows: 

Effects  of  different  amounts  of  soil  moisture  upon  the  yield  of  rye  ivith  different  amounts 

of  light. 


Water 
in  soil. 

Yield  of  grain. 

Yield  of  straw. 

Strong 

Medium 

Weak 

Strong 

Medium 

Weak 

light. 

light. 

light. 

light. 

light. 

light. 

Per  ct. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

20 

4. 1 

3.3 

2.2 

6.9 

6.2 

6.6 

40 

8.1 

6.6 

5.9 

23.9 

15.2 

12.6 

60 

11.9 

10.0 

7.3 

28.4 

12,6 

13.5 

*The  temperatures  of  the  three  compartments  showed  a gradation  corresponding 
to  the  intensity  of  the  light,  although  less  pronounced. 
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The  intrinsic  productive  capacity  of  the  plants  with  the  aid  of  the 
light  was  manifested  in  proportion  as  the  soil  contained  an  abundant 
or  medium  quantity  of  water.  As  long  as  the  water  supply  was  in- 
sufficient— 40  and  20  per  cent — the  supply  of  light  had  little  effect, 
because  the  water,  which  is  an  indispensable  factor  of  vegetation,  was 
present  in  too  small  quantity,  and  in  accordance  with  the  law  of  the 
minimum,  this  completely  regulated  the  production  of  organic  sub- 
stance. 

It  is  hardly  necessary  to  bring  forward  further  proof  that  the  physi- 
cal properties  of  the  tilled  soil  and  the  influences  which  they  exert  are 
determinative  for  the  utilization  by  the  plant  of  the  nutritive  material 
of  the  soil  and  for  the  other  factors  of  vegetation.  If  the  one  set  of 
conditions  does  not  supplement  the  other  the  yield  of  the  crop  will  be 
diminished,  and  treatment  which  would  otherwise  be  the  most  condu- 
cive to  growth  will  fail  of  its  full  effect.  Such  considerations  as  these 
and  the  array  of  facts  which  have  been  brought  forward  lead  to  the 
conclusion  that  the  law  of  the  minimum  of  each  of  the  factors  of  vege- 
tation indispensable  to  the  plant  extends  to  the  fulfillment  of  the  sev- 
eral physical  conditions  of  growth  (Ortli.).#  [Or,  to  state  the  principle 
in  another  way,  the  yield  of  a crop  is  limited  by  the  chemical  factors 
of  growth,  including  the  soil  ingredients  of  its  food,  and  it  can  not  rise 
above  the  limit  determined  by  the  lowest  element  in  the  food  supply. 
In  like  manner  the  yield  is  regulated  by  the  physical  factors,  air, 
moisture,  and  heat,  and  can  not  exceed  the  limit  imposed  by  that  one 
of  these  factors  which  has  the  minimum  efficiency. — Ed.] 

*Forscli.  Geh.  Agr.  Physik,  1 (1878),  p.  72. 
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BOTANY. 

A.  C.  True,  Editor. 

Flora  of  West  Virginia,  0.  F.  Millspaugh  (West  Virginia  Sta. 
Bui.  JVo.  24,  June , 1892,  pp.  315-537 , plates  2). — A pr el i m in  ary  catalogue 
of  the  plants  of  West  Virginia,  compiled  from  various  sources.  In  ad- 
dition to  the  enumeration  of  the  species  the  author  gives  the  collectors 
and  places  of  collection.  Two  new  mosses  ( Bicranodontium  mrginicus 
and  D.  millspaughi ),  a new  scale  moss  (Plagiochila  virginica),  and  a 
new  fungus  of  insects,  probably  parasitic,  to  which  is  given  the  name 
Cylindrocola  dendroetoni , are  described,  the  mosses  by  Mrs.  E.  G.  Brit- 
ton, the  hepatica  by  A.  W.  Evans,  and  the  fungus  by  0.  H.  Peck.  The 
second  species  of  moss  and  the  hepatica  are  illustrated. 

Of  Anthophyta  there  are  enumerated  504  genera,  represented  by 
1,321  species;  of  Pteridophyta,  15  genera  and  44  species;  of  Bryophyta, 
66  genera  and  113  species;  and  of  Thallophyta,  94  genera  and  167  spe- 
cies, making  a total  of  679  genera,  represented  by  1,645  species  and 
varieties.  Of  the  latter  number  193  are  introduced  and  1,452  native  spe- 
cies and  varieties.  The  author  has  adopted  1753  as  the  fundamental  date 
in  determining  the  priority  of  names  and  has  given  double  citations  of 
authors  as  far  as  he  was  able  to  do  so.  Among  the  well  known  genera 
affected  by  a strict  adherence  to  this  law  of  priority  are  the  following: 
Syndesmon  thalictroides  (Anemonella  thalictroides ),  Bicuculla  (Bicentra), 
Neckeria  (Corydalis),  Cardamine  (Bent-aria),  Ampelidece  (Vitacece),  Vitis 
quinquefolia  (Ampelopsis  quinquefolia ),  Beurera  (Calycanthus),  Therofon 
(Boykinia),  Micrampelis  echinata  (Bcliinocystis  lobata),  Beeringia  (Cryp- 
totcenia),  Laeinaria  (Liatris),  Pidania  ( Actinomeris ),  Adopogon  (Kri- 
gia),  Oxy coccus  macrocarpus  (Vaccinium  macrocarpon),  Pseva  (Chima- 
pliila),  Hypopitys  monotropa  (Monotropa  hypopitys),  Asperifolice  (Bora- 
ginece),  Physalodes  (Nicandra),  Koellia  ( Pycnanthemum ),  Agastache  (Lo- 
phanthus ),  Hicoria  (Cary a),  Malaxis  (Microstylis),  Leptorchis  (Liparis), 
Gyrostachys  (Spirant-lies),  JJnif olium  ( Smilacina ),  Chrosperma  (Amian- 
thium),  Spathyema  ( Symplocarpus ),  Chamceraphis  ( Setaria ),  Homalocen- 
chrus  (Leersia),  Sieglingia  ( Triodia ),  Uystrix  (Asprella),  Corycarpus 
(Biarrhena),  and  Panicularia  (Glyceria). 
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The  specific  changes  are  too  numerous  to  list  in  this  connection.  A 
supplement  (pp.  519-527)  gives  a list  of  the  fossil  flora,  containing  37 
genera  and  199  species  and  varieties.  The  material  for  this  list  was 
largely  contributed  by  R.  D.  Lacoe. 


WATER. 

Analysis  of  water,  W.  0.  Stubbs  ( Louisiana  Stas.  Bui.  No.  18 , 2d 
ser.,pp.  528 , 529). — Analysis  of  1 sample  of  water  to  determine  its  fit- 
ness for  stock. 


FERTILIZERS. 

W.  H.  Beal,  Editor. 

Fertilizer  analyses  at  Louisiana  Station,  W.  0.  Stubbs  ( Louisiana 
Stas.  Bui.  No.  18, 2d  ser .,  pp.  506-528). — This  contains  a list  of  licensed 
dealers,  with  guarantied  analyses  of  their  brands;  the  text  of  the  State 
fertilizer  law;  a discussion  of  the  nature  and  source  of  fertilizing  mate- 
rials; notes  on  valuation,  and  tabulated  analyses  of  48  samples  of  fer- 
tilizing materials,  including  ammoniated  superphosphates  and  guanos, 
acid  phosphates,  cotton  seed  meal,  tankage,  bone  meal,  mineral  phos- 
phates, fish  scrap,  dried  blood,  sulphate  of  ammonia,  nitrate  of  soda, 
nitrate  of  potash,  kainit,  sulphate  of  potash,  muriate  of  potash,  gypsum, 
cotton-hull  ashes,  bat  manure,  and  poudrette. 

Commercial  fertilizers,  M.  A.  Scovell  (Kentucky  Sta.  Bui.  No.  43, 
Dec.,  1892,  pp.  4). — Tabulated  analyses  and  valuations  of  4 samples  of 
raw  bone  manures  and  16  samples  of  other  fertilizers  and  superphos- 
phates. 

Inspection  of  fertilizers  in  Connecticut  (Connecticut  State  Sta. 
But.  No.  114,  Bee.,  1892,  pp.  26). — Auatyses  of  115  samples  of  commer- 
cial fertilizers,  with  notes  on  guaranties  and  valuation. 

Of  tlie  46  brands  [of  nitrogenous  superphosphates]  reported  11  are  below  their 
minimum  guaranty  in  respect  of  one  ingredient,  and  4 in  respect  of  two  ingredients. 
That  is,  one  third  of  all  the  nitrogenous  superphosphates  in  our  market  contain  less 
of  one  or  of  two  ingredients  than  they  are  claimed  to  contain.  * * * 

The  average  cost  of  the  nitrogenous  superphosphates,  excluding  two  analyses  in 
which  cost  exceeds  valuation  by  considerably  more  than  50  per  cent.,  is  $35.28;  the 
average  valuation,  $25.46;  and  the  percentage  difference,  27.8.  Last  year  the  corre- 
sponding figures  were:  Average  cost,  $33.93;  average  valuation,  $28.13;  percentage 
difference,  20.6.  * * * 

Of  the  39  brands  of  special  manures  analyzed,  16  are  below  the  manufacturer’s 
minimum  guaranty  in  respect  of  one  ingredient,  and  1 is  below  in  respect  of  two 
ingredients. 

The  average  cost  per  ton  of  the  special  manures  has  been  $38.28,  the  average  valu- 
ation $30.70,  and  the  percentage  difference  25,  a little  higher  than  in  case  of  the 
nitrogenous  superphosphates.  Last  year  the  corresponding  figures  were:  Average 
cost,  $38.84;  average  valuation,  $31.64;  percentage  difference,  22.8. 
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A.  C.  True,  Editor . 

Field  experiments  with  corn,  A.  T.  Neale  ( Delaware  Sia.  Bui. 
Wo.  14,  Dec.,  1891,  pp.  3-12). 

Synopsis. — A report  on  (1)  a test  of  Early  Mastodon,  (2)  experiment  in  detasseling,  and 
(B)  fertilizer  test.  Early  Mastodon  gave  good  yields  and  large  ears.  Detassel- 
ing increased  yield  and  weight  of  ears.  Nitrate  of  soda  seemed  to  enable  young 
plants  to  resist  insect  attacks. 

Test  of  Early  Mastodon  variety. — This  variety  is  said  to  be  a cross 
between  White  Cap  and  Early  Eoe  dent,  and  the  claim  is  made  by 
seedsmen  that  it  grows  to  a height  of  15  to  17  feet,  with  ears  9 to  11 
inches  long  and  carrying  20  to  34  rows  of  kernels,  and  that  it  matures 
within  one  hundred  days.  It  was  planted  at  Dover  on  a sandy  loam 
and  at  Newark  on  heavy  clay.  At  Dover  the  yield  per  acre  was  from 
54  bushels  on  unfertilized  plats  to  76  bushels  on  plats  fertilized  with 
nitrate  of  soda  and  muriate  of  potash,  the  average  being  66  bushels. 
At  Newark  the  yield  was  62  bushels  per  acre.  About  one  hundred  and 
twenty  days  were  required  to  grow  the  crop.  The  ears  averaged  8 to  9 
inches  in  length.  Approximately  40  per  cent  of  selected  ears  had  more 
than  20  rows  of  kernels  per  cob.  A dry  ear  with  24  rows  measured  2J 
inches  in  diameter,  3 inches  from  the  large  end.  Of  this  diameter  one 
half  was  occupied  by  the  cob. 

Detasseling. — The  tassels  were  removed  from  about  half  the  stalks  on 
a plat  at  Newark.  It  was  calculated  that  an  increased  yield  of  4£  bush- 
els was  caused  by  detasseling.  The  ears  on  stalks  not  detasseled  aver- 
aged about  11  ounces  in  weight  and  those  on  the  detasseled  stalks  16 
ounces. 

Fertilizer  test. — Notes  and  tabulated  data  are  given  for  an  experi- 
ment with  various  fertilizers  on  corn.  The  results  were  materially 
affected  by  the  ravages  of  a new  insect  pest,  a corn  crambid,  described 
on  page  662.  There  were  indications  u that  nitrate  of  soda  aided  the 
young  corn  plants  in  resisting  the  attacks  of  insects.” 

Experiments  with  cotton,  1892,  A.  J.  Bondurant  and  J.  Olay* 
ton  ( Alabama  College  Sta.  Bui. Wo. 40,  Jan.,  1893, pp.  15). — Anaccounbof 
a test  of  varieties  and  of  experiments  with  different  kinds  of  fertilizers. 

Test  of  varieties.— Tabulated  data  for  30  varieties.  The  larger  yield 
of  seed  cotton  by  the  short  staple  varieties  was  more  than  counter- 
balanced by  the  higher  price  obtained  for  the  long  staple  cotton.  The 
highest  valuations  were  put  upon  W.  A.  Cook,  Colthorp  Eureka,  and 
Wonderful.  Catacaos  or  Peruvian  cotton  failed  to  mature. 

Experiments  with  fertilizers. — An  experiment  with  acid  phosphate 
alone  and  combined  with  cotton  seed  meal,  begun  in  1890  and  reported 
in  Bulletins  Nos.  22  and  32  of  the  station  (E.  S.  R.,  vol.  n,  p.  548,  and 
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hi,  p.  684)  was  continued  in  1892  without  the  additional  application  of 
fertilizers.  The  results  indicated  that  the  effect  of  the  cotton-seed  meal 
had  been  exhausted  but  that  the  acid  phosphate  still  continued  to 
increase  the  yield. 

In  an  experiment  with  different  forms  and  combinations  of  fertilizers, 
nitrogen  alone  produced  a very  much  larger  increase  of  yield  than  either 
phosphoric  acid  or  potash.  The  largest  yield  was  obtained  with  a com- 
plete fertilizer,  closely  followed  by  that  with  stable  manure.  A com- 
bination of  acid  phosphate  and  cotton  seed  meal  (240  pounds  of  each 
per  acre)  was  the  most  profitable  fertilizer. 

A compost  of  acid  phosphate,  stable  manure,  and  cotton  seed  when 
applied  February  24  gave  a somewhat  larger  yield  than  when  applied 
May  9,  just  before  planting. 

Tabulated  data  are  also  given  for  experiments  in  which  acid  phos- 
phate was  compared  with  raw  phosphate,  and  salt,  muriate  of  potash, 
kainit,  and  Thomas  slag  were  used  separately. 

Field  experiments  with  forage  plants,  barley,  oats,  and  wheat, 
W.  G.  Stubbs  ( Louisiana  Stas.  Bui.  JSFo.  19 , 2d  ser .,  pp.  536-562). — An 
account  of  experiments  with  a large  number  of  species  and  varieties 
of  forage  plants  and  grain,  most  of  which  were  carried  on  at  all  three 
of  the  stations  in  Louisiana. 

Forage  plants. — Ten  or  12  saccharine  varieties  of  sorghum  out  of  ove^J> 
100  varieties  grown  for  sugar-making  have  been  used  for  green  fodder. 
The  varieties  recommended  for  this  purpose  are  Early  Amber,  Early 
Orange,  Coleman  Hybrid,  and  Link  Hybrid,  which  can  be  cut  in  suc- 
cession through  the  season.  The  following  non-saccliariue  sorghums 
have  been  successfully  grown  at  the  three  stations:  Kaffir  corn,  milio 
maize  (white  and  yellow),  durra  (white),  Egyptian  wheat,  Egyptian  rice 
corn,  and  Jerusalem  corn.)  Teosinte  grows  well  throughout  the  State 
and  yields  a very  large  amount  of  green  fodder  (over  50  tons  per  acre 
at  Audubon  Park).  Pearl  and  German  millets  have  been  found  useful. 
Golden  Wonder  millet  is  deemed  worthy  of  extensive  trial.  Japanese, 
European,  and  American  Silver  Hull  buckwheat  have  produced  large 
amounts  of  forage  and  sometimes  (but  not  in  wet  seasons)  of  grain. 
The  Japanese  variety  is  decidedly  the  best.  When  mixtures  of  the 
above-mentioned  crops,  except  buckwheat,  were  spread  before  horses, 
mules,  and  cows,  they  were  eaten  in  the  following  order:  (1)  Saccharine 
sorghums,  (2)  teosinte,  (3)  pearl  millet,  (4)  milio  maize,  and  (5)  Jeru- 
salem corn,  Kaffir  corn,  and  Egyptian  corn. 

Descriptive  notes  are  given  on  17  varieties  of  cowpeas  which  grew 
luxuriantly  throughout  the  State.  Of  these,  Unknown,  Clay,  and 
Black  are  especially  adapted  to  green  manuring.  u Unknown  is  a 
late,  but  prolific  bearer  of  seed.  For  table  x>nrposes  some  of  the  white 
bunch  varieties  are  preferred.”  Lathyrus  sativus  and  L.  sylvestris , as  ) 
grown  at  the  stations,  “ are  strangely  alike  in  appearance  and  habits  of 
growth.”  The  latter  is  now  growing  u moderately  well.”  u It  has  been 
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witli  great  difficulty  that  any  of  this  genus  has  been  grown.  They 
appear  delicate  when  young  and  are  easily  crowded  out  by  native 
grasses  when  sown  in  spring  unless  carefully  protected.  Planted  in 
the  fall  they  grow  but  little  in  the  winter  and  still  require  protection 
in  the  spring.”  fVicia  sativa , V.  villosa , and  an  undetermined  species, 
known  as  Chinese,  have  grown  fairly  well  when  sown  in  the  fall  and  have 
given  one  cutting  of  hay  of  medium  quality.  Alfalfa  grown  on  alluvial 
land  at  Audubon  Park  has  given  six  or  seven  large  cuttings  of  hay  each 
year;  at  Baton  Rouge  it  has  done  fairly  well  but  at  Calhoun  it  has 
made  a sickly  growth  even  with  fertilizers./  Other  species  of  Medicago 
are  of  comparatively  little  use.  Crimson  clover  planted  in  the  fall  will 
give  two  or  more  crops  of  hay  if  cut  before  blooming,  but  requires  reseed- 
ing annually.  Red  clover  does  fairly  well  and  white  clover  grows 
luxuriantly  in  southern  and  central  Louisiana.  J apan  clover  (Lespedeza 
striata)  has  proved  valuable  for  hay  or  pasture  in  northern  and  central 
Louisiana.  Beggarweed  ( Desmodium  molle)  grows  luxuriantly,  but  the 
hay  is  u woody.” 

The  following  have  proved  partial  or  total  failures:  Lupines,  sain- 
foin, serradella,  soja  beans,  sulla  (Hedysarum  coronarium,)  kidney  vetch 
( Anthyllis  vulner  aria ),  Bokhara  clover,  and  alsike  clover. 

Brief  notes  are  given  on  39  species  of  grasses  sown  in  the  fall  and  47 
sown  in  the  spring.  The  following  are  recommended  for  trial : (1)  Sown 
in  the  fall — redtop  ( Agrostis  vulgaris),  tall  meadow  oat  grass  ( Arrhena - 
therum  avenaceum ),  Arena  sterilis , Japanese  rye  grass  {Agropyrum japoni- 
cum),  Bromus  pinnatus,  rescue  grass  [Bromus  unioloides ),  orchard  grass 
( Bactylis  glomerata ),  Italian  rye  grass  ( Lolium  italicum ),  Phalaris  cce- 
rulescens , and  Texas  blue  grass  (Poa  arachnifera)  • (2)  sown  in  the 
spring — Chloris  schwartziana , Panicum  palmeri , Andropogon  annulatus , 
and  Cenchrus  montanus. 

The  following  analyses  were  made  of  samples  of  forage  plants  at 
Baton  Rouge: 


Analyses  of  foi  age  plants. 


Water. 

Protein. 

Fat. 

Fiber. 

Xitrogen- 
free  extract. 

Ash. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Kentucky  blue  grass  (Poapratenns)  - 

12. 15 

8.  00 

8.  35 

23.  56 

42.78' 

10. 16 

Orchard  grass  (Dactylis  glomerata) . 

12. 82 

7.82 

3.70 

28.  35 

36.  56 

10.  75 

English  rye  grass  ( Lolium  perinne)  - 

11.23 

7.7S 

3.  24 

25.11 

39.  02 

10.  52 

Timothy  (Phleum  pratense) 

14.  51 

8.38 

3.48 

29.  63 

34.  25 

9.  75 

Bedtop  (Agrostis  vulgaris ) 

Tall  meadow  oat  grass  ( Arrhenathe - 
rum  avenaceum) 

11.14 

7.  88 

3.66 

23.  52 

38.  26 

11.54 

13.  55 

7.  94 

3.99 

23.65 

40.62 

10.  25 

V el  vet  or  meadow  soft  grass  ( Holcus 
lanatus) 

12. 76 

10.  50 

3.65 

26.  45 

34.  59 

12.05 

Burr  or  California  clover  ( Medicago 
maculata) 

11.15 

12.  65 

4. 15 

31.  76 

30.97 

9.  32 

Alfalfa  or  lucern  (Medicago  sativa) . 

10  94 

12.  25 

3.  51 

31.05 

34.  09 

8. 16 

Bed  clover  (Trifolium  pratense) 

12.  85 

14.  87 

5.49 

.25.  28 

32.  07 

9.  44 

Crimson  clover  (Trifolium  incarna- 
tum) 

13.37 

14. 04 

4. 06 

26. 25 

29.  30 

13. 00 

Texas  blue  grass  (Poa  arachnifera) . 

10.  68 

11.  76 

4. 21 

30.28 

34.  35 

8.  72 
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Barley. — A brief  account  of  a fertilizer  test  with  Rust-Proof  and  Win- 
ter Grazing  barley.  The  former  variety  gave  much  the  larger  yields  in 
every  case.  Cotton-seed  meal  (200  pounds)  and  acid  phosphate  (100 
pounds)  applied  at  planting  were  effective  fertilizers. 

Oats— This  crop  has  been  successfully  grown  for  several  years  at  all 
the  stations  by  using  pure  u rust-proof”  seed  and  planting  in  October. 
Relatively  large  yields  have  been  given  by  Red  Rust-Proof,  Virginia 
Gray  Winter,  Beardless  Rust-Proof,  and  Prince  Edward  Island.  At 
Audubon  Park  two  crops  of  fodder  and  one  of  grain  are  obtained  from 
a single  planting. 

Wheat. — Tabulated  data  are  given  for  103  varieties  grown  at  Calhoun 
from  seed  obtained  at  the  California  Station  and  13  varieties  from 
Louisiana  seed.  All  the  varieties  from  California  failed  at  Baton 
Rouge.  The  following  gave  profitable  yields  at  Calhoun:  Fulcaster, 
Ghuka  or  Odessa,  Tuscan  Island,  White  Boughten,  Mediterranean, 
Red  Russian,  Harris,  Russian  Red  Bearded,  Mold  White  Winter,  Good 
Wheat,  Purple  Straw,  Winter  Genoese,  and  Fulcaster  Winter. 

Lathyrus  sylvestris,  E.  A.  Smyth,  jr.  ( Virginia  Sta.  Bui .,  Nj&t2D_, 
Sept.,  1892,  pp.  87-91). — A compiled  account  of  flat  pea  (Lathyrus^l- 
* vestris ),  which  the  station  proposes  to  test.  The  following  analysis 
the  station  chemist  was  made  from  plants  grown  in  the  State:  Moisture, 
6.31  percent;  dry  matter,  93.69;  in  dry  matter — ash,  6.92;  protein,  18.75; 
fiber,  34.90;  nitrogen-free  extract,  35.71;  fat,  3.72. 

Sugar  beet  culture  in  Arkansas  Valley,  F.  L.  Watrous  ( Colorado 
Sta.  Bui.,  No.  21,  Oct.,  1892,  pp.  3-7). — Rotes  and  tabulated  data  for 
experiments  at  the  substation  at  Rocky  Ford,  which  indicate  that  with 
careful  cultivation  and  proper  irrigation  sugar  beets  may  be  success- 
fully grown  in  this  region. 

Potato  culture  in  Arkansas  Valley,  F.  L.  Watrous  ( Colorado  Sta. 
Bui.  No.  21,  Oct.,  1892,  pp.  8-11). — An  account  of  endeavors  to  raise 
potatoes  in  a region  where  it  was  popularly  supposed  that  this  crop 
would  not  grow. 

The  method  used  during  two  seasons  with  considerable  success  is 
described  as  follows : 

On  land  occupied  by  sugar  beets  the  season  previous,  straw  was  placed  to  a depth 
of  8 or  10  inches.  June  5 the  following  season,  the  straw  was  burned  and  the  ashes 
plowed  under  at  once.  Then  on  the  9th  and  10th  one  fourth  of  an  acre  was  planted 
to  seed  of  Mammoth  Pearl  and  another  fourth  acre  to  Rose  Seedling.  The  seed  was 
cut  in  large-sized  pieces,  with  one  and  two  eyes,  and  planted  in  furrows!  to  6 inches 
deep. 

As  soon  as  tops  appeared  above  the  ground,  a light  harrow  was  brought  into  use, 
and  this  was  continued  at  intervals  of  a few  days  until  the  tops  were  so  large  as  to 
make  the  work  injurious,  after  which  time  they  were  cultivated  with  a small,  fine- 
toothed cultivator.  When  the  ground  was  partially  shaded  by  tops,  a furrow  was 
run  between  each  two  rows  from  north  to  south.  On  August  14,  when  plants  were 
in  blossom,  the  ground  being  dry,  irrigation  was  commenced.  The  water  was  con- 
fined to  furrows  and  allowed  to  run  long  enough  to  moisten  the  rows  quite  thor- 
oughly. By  this  time  the  roots  were  spreading  so  far  that  cultivation  would  have 
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been  injurious,  so  that  in  order  to  keep  the  soil  in  healthy  condition  it  was  necessary 
to  irrigate  about  once  a week  for  the  remainder  of  the  season,  which  was  done. 

Potatoes  were  harvested  October  7.  The  plat  of  Rose  Seedlings  produced  at  the 
rate  of  108  bushels  per  acre.  The  plat  of  Mammoth  Pearl  at  the  rate  of  252  bushels 
per  acre.  These  potatoes  in  both  instances  were  of  most  excellent  quality.  * * * 

There  is  yet  much  work  to  be  done  in  this  line,  but  in  the  mean  time  it  is  believed 
any  farmer  may  raise  potatoes,  sufficient  at  least  for  home  consumption,  bjT  following 
the  methods  described  in  this  bulletin  and  epitomized  below:  (1)  Select  the  best 
soil;  (2)  cover  with  straw  in  winter;  (3)  burn  just  before  plowing  and  plow  deep; 
(4)  use  seed  from  higher  altitudes;  (5)  plant  very  early  or  very  late,  5 inches  deep, 
in  rows  north  and  south;  (6)  stir  the  surface  soil  frequently  when  the  plants  are 
small ; and  (7)  irrigate,  if  needed,  in  furrows  when  plants  are  in  blossom,  and  after 
they  are  once  wet  never  allow  them  to  get  thoroughly  dry  until  growth  ceases. 

Sugar  beets  in  Wyoming  in  1892,  E.  E.  Slosson  ( Wyoming  Sta. 
Bui.  No.  9 , Dec..  1892,  pp.  16,  plates  2). — Brief  notes  on  the  culture  of 
the  crop  and  tabulated  data  for  analyses  of  beets  grown  at  the  six 
experiment  farms  and  by  farmers  in  different  parts  of  the  State. 

The  71  analyses  of  sugar  beets  made  this  year  give  an  average  of  16.69  per 
cent  sugar  in  juice,  or  15.85  per  cent  sugar  in  beets,  with  a purity  of  78.69.  The 
sample  beets,  from  which  these  analyses  were  made,  were  grown  by  18  different 
farmers,  representing  all  parts  of  the  State.  The  beets  grown  in  1891  on  the  experi- 
ment farms  averaged  15.79  per  cent  sugar  in  juice,  with  a purity  of  78.08.  The 
average  of  about  140  analyses  of  Wyoming  beets  of  the  seasons  of  1891  and  1892  is 
therefore  16. 24  per  cent  and  78.39  purity.  * * * 

These  results  show  that  rich  sugar  beets  can  be  grown  in  many  parts  of  Wyoming. 
In  no  crop  reported  has  the  per  cent  of  sugar  fallen  below  12,  the  lowest  marketable 
rate.  The  price  per  ton  at  which  beets  could  be  raised  is  in  most  cases  less  than 
they  would  bring  at  the  ordinary  factory  rates.  It  appears  that  the  advantages  of 
ha  ving  the  right  amount  of  water  at  the  right  time  as  in  irrigation  more  than  com- 
pensate for  the  additional  labor  of  irrigating.  Of  the  two  principal  varieties,  the 
analyses  of  the  Vilmorin  Improved  average  16.85  per  cent  and  the  Klein  Wanzleben 
15.98,  a difference  of  almost  1 per  cent  in  favor  of  the  former.  The  Lane  Imperial 
gives  rather  poor  results. 

Tobacco  culture,  R.  J.  Redding!  ( Georgia  Sta.  Bui.  No.  19,  Dec., 
1892,  pp.  225-238,  fig.  1). — A brief  account  is  given  of  an  experiment  at 
the  station  in  growing  tobacco,  with  a view  to  determining  the  adaj)- 
tability  of  this  crop  to  the  conditions  of  soil  and  climate  of  Georgia. 
Five  acres  were  planted  with  Long-Leaf  Gooch  and  Hester  varieties. 
Most  of  the  land  used  was  gravelly  loam,  with  yellow  and  red  clay  sub- 
soil. The  seed  was  sown  January  21  and  February  11  and  transplant- 
ing was  done  from  May  10  to  June  27.  Fertilizers  were  applied  per 
acre  as  follows:  Acid  phosphate,  468  pounds;  sulphate  of  potash,  156 
pounds;  nitrate  of  soda,  260  pounds.  Worms  greatly  damaged  the 
crop.  Harvesting  and  curing  commenced  August  15  and  was  finished 
October  25.  The  curing  was  done  by  the  u leaf-cure”  method.  The 
cost  of  the  crop  per  acre  is  estimated  as  follows:  Preparing  land  and 
seeding,  $2.72;  fertilizers,  $8;  transplanting,  $3.10;  cultivation,  $2.25; 
destroying  worms,  $10;  harvesting  and  wiring  leaves,  $6;  curing,  $4; 
grading,  $6;  total,  $42.07.  The  yield  per  acre  was  600  pounds,  which 
would  bring  $60  at  10  cents  a pound,  leaving  a profit  of  $17,93,  It  is 


FIELD  CROPS.  649 

believed  that  with  more  experience  in  tlie  management  of  the  crop  bet- 
ter results  will  be  obtained. 

Somewhat  detailed  directions  are  given  for  growing,  harvesting,  and 
curing  tobacco. 

Field  experiments  with  wheat,  A.  J.  Bondtjrant  and  J.  Clay- 
ton (. Alabama  College  Sta.  Bill.  JVo.  39 , Nov.,  1893,  pp.  7). — A report  on 
experiments  made  with  a view  to  encouraging  the  growing  of  wheat  in 
Alabama.  In  two  experiments  Purple  Straw,  Richelle  de  Naples,  and 
Itieti  varieties  were  planted  on  quarter-acre  plats  fertilized  with  cot- 
ton-seed meal,  300  pounds,  and  acid  phosphate,  200  pounds  per  acre. 
When  the  same  number  of  kernels  of  each  variety  were  sown  the  yields 
were  nearly  alike,  but  when  the  same  number  of  pounds  of  seeds  per 
acre  were  used  the  yields  varied  from  6 to  11  bushels  per*  acre.  The 
cost  of  growing  an  acre  of  wheat  was  estimated  as  follows:  Breaking 
land  and  seeding,  $1;  seed  (1  bushel),  $1;  fertilizers  (500  pounds),  $5; 
harvesting  and  threshing,  $1.50 ; total,  $8.50.  The  indications  were 
that  with  Purple  Straw,  or  any  equally  good  variety,  15  bushels  of 
wheat  per  acre  could  be  obtained  in  the  region  of  the  station  in  an 
ordinary  season.  Tabulated  data  are  given  for  15  varieties  of  winter 
wheat  tested  at  the  station  in  1892.  The  largest  yields  were  Purple 
Straw,  17;  Anglo-Canadian,  16J;  Earliest  of  All,  15,  and  White  Chaff, 
13  bushels  per  acre.  Brief  reports  are  given  from . eight  farmers  who 
made  experiments  with  wheat  in  different  parts  of  the  State. 

Wheat,  fertilizer  tests,  I).  O.  Nourse  ( Virginia  Sta.  Bui . No.  21, 
Oct.,  1892 , pp.  95-97). — Thirty-two  half-acre  plats  of  exhausted  laud 
were  planted  with  wheat,  and  manured  as  follows : Dissolved  boneblack, 
muriate  of  potash,  and  nitrate  of  soda  were  applied  singly  and  two  by 
two,  in  full  rations  or  at  rates  of  142J,  50,  and  240  pounds  per  acre, 
respectively ; and  each  material  in  one  half  rations  and  one  and  one  half 
rations  with  one  ration  of  each  of  the  others.  Two  plats  received  gyp- 
sum. The  yields  of  the  straw  and  grain  are  tabulated.  The  results  may 
be  summarized  as  follows : 

The  application  of  nitrogen,  potash,  or  phosphoric  acid  alone  resulted  in  no 
increased  yield. 

The  application  of  two  of  the  elements  in  combination  gave  some  increase  in  yield, 
provided  phosphoric  acid  was  in  the  combination. 

Potash  increased  yield  somewhat,  provided  phosphoric  acid  was  present. 

The  result  with  nitrogen  was  somewhat  conflicting,  giving  some  increase  with 
phosphoric  acid,  but  when  all  three  elements  were  present  an  increase  of  nitrogen 
was  of  no  advantage. 

Phosphoric  acid  each  time  it  was  applied  (except  when  alone)  gave  a decided 
increase  to  crop,  and  the  one-and-one-half  ration  gave  the  greatest  yield. 

Plat  experiments  with  commercial  fertilizers  on  wheat,  D.  D. 

Johnson  (West  Virginia  Sta.  Bui.  No.  25,  Aug.,  1892,  pp.  11). — At  four 
substations  in  different  parts  of  the  State  11  fourth- acre  plats  were  laid 
out;  2 remained  unmanured,  and  9 were  fertilized  as  follows,  except  in 
a few  particulars:  (1)  Sulphate  of  potash,  50  pounds  per  plat;  nitrate 
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of  soda,  40  pounds,  and  dried  blood,  40  pounds;  (2)  muriate  of  potash, 
40  pounds,  and  ground  fish,  60  pounds;  (3)  muriate  of  potash,  40 
pounds,  and  dissolved  South  Carolina  rock,  80  pounds;  (4)  tankage, 
100  pounds ; dissolved  South  Carolina  rock,  80  pounds,  and  muriate  of 
potash,  40  pounds;  (5)  dried  blood,  40  pounds,  and  muriate  of  potash, 
40  pounds;  (6)  dissolved  boneblack,  80  pounds;  (7)  kainit,  112£ 
pounds;  (8)  nitrate  of  soda,  40  pounds,  and  (9)  stable  manure,  8,000 
pounds.  The  yields  of  grain  and  straw  and  the  financial  returns  per 
acre  are  tabulated  for  each  experiment.  The  following  conclusions 
are  drawn : 

It  is  not  profitable  to  use  nitrogenous  fertilizers  in  large  quantities,  or  use  them 
in  ordinary  quantities  alone  as  fertilizers  for  growing  wheat. 

The  combination  of  potash,  nitrogen,  and  phosphoric  acid  produces  the  largest 
yield. 

Phosphoric  acid  alone  produces  very  satisfactory  results. 

Probably  the  most  profitable  application  of  commercial  fertilizers  would  be  pot- 
ash, in  the  form  of  kainit,  and  phosphoric  acid,  in  the  form  of  dissolved  South  Caro- 
lina rock. 


HORTICULTURE. 

A.  C.  True,  Editor. 

Vegetables  and  fruits,  C.  Coote  ( Oregon  St  a.  Bui.  No.  22 , Jan.. 
1893,  pp.  24,  figs.  7). — Notes  on  tests  of  varieties  of  strawberries,  peas, 
cabbages,  sweet  corn,  beans,  sea  kale,  gooseberries,  currants,  black- 
berries, raspberries,  and  peaches;  an  account  of  an  experiment  in 
renovating  an  old  apple  orchard;  and  a list  of  varieties  of  apples, 
pears,  cherries,  plums,  prunes,  grapes,  crabapples,  apricots,  nectarines, 
and  almonds  planted  at  the  station. 

Strawberries  (pp.  3-5). — Tabulated  data  and  brief  descriptive  notes 
for  28  varieties.  During  the  past  four  years  the  most  productive 
varieties  were  Haverland,  Burt,  Warfield,  Pearl,  Glendale,  and  Hen- 
derson. 

Peas  (pp.  6,  7). — Tabulated  data  and  brief  descriptive  notes  on  25 
varieties.  New  Alaska  was  the  earliest,  followed  by  Daniel  O’Rourke, 
American  Wonder,  Blue  Peter,  and  Extra  Early. 

Cabbages,  sweet  corn , and  beans  (pp.  7-9). — Tabulated  data  for  13  varie- 
ties of  cabbages,  11  of  sweet  corn,  and  27  of  beans. 

Sea  kale  (pp.  9,  10). — An  illustrated  account  of  an  experiment  in 
growing  sea  kale,  which  is  recommended  as  a a valuable  vegetable,  in- 
asmuch as  it  can  be  easily  forced  for  use  from  December  to  April,  pro- 
vided a succession  of  plants  is  at  hand  for  the  purpose.” 

Gooseberries  (pp.  10-12). — Brief  directions  for  propagation,  prun- 
ing, and  culture,  with  brief  descriptive  notes  and  tabulated  data  for  24 
varieties. 

Currants  (pp.  12-15). — Brief  illustrated  directions  for  propagation  and 
pruning,  with  notes  on  8 varieties. 
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Blackberries  and  raspberries  (p.  16). — Notes  on  7 varieties  of  black- 
berries and  9 of  raspberries.  Of  the  latter,  Hansell  is  recommended 
as  an  early  variety  and  Cntlibert  for  the  main  crop. 

The  wineberry  does  not  come  up  to  the  standard  in  many  ways.  The 
bush  is  of  strong  growth,  and  is  very  prolific.  The  fruit  is  highly  col- 
ored, but  its  peculiar  flavor  is  against  it.  For  ornamental  purposes 
it  is  very  attractive. 

JLpples  and  peaches  (pp.  17-22). — An  account  of  an  experiment  in 
renovating  an  old  apple  orchard,  directions  for  pruning,  and  brief  notes 
on  the  peach  orchard  planted  in  1889  at  the  station.  u Curl  leaf”  has 
seriously  affected  many  of  the  varieties  of  peaches  during  the  past 
three  years. 

Small  fruits  and  grapes,  S.  B.  Green  ( Minnesota  Sta.  Bui.  JSTo.  25 , 
Dec.,  1892 , pp.  237-265 , Jig.  1). — A report  on  tests  of  varieties  and  some 
other  experiments  with  small  fruits  and  grapes. 

Strawberries  (pp.  237-215.) — Tabulated  data  for  46  varieties  and  brief 
descriptive  notes  on  21  varieties.  Haverland  and  Warfield  did  espe- 
cially well.  Other  desirable  varieties  were  Beder  Wood,  Orescent,  and 
Michel  Early.  Captain  Jack  was  very  badly  affected  with  rust. 

In  renewing  old  strawberry  beds  the  following  plan  is  pursued:  As  soon  as  may 

be  after  the  crop  is  gathered  the  bed  is  closely  mowed  and  all  the  weeds  and  straw- 
berry leaves  are  burned.  A plow  is  then  run  on  each  side  of  a matted  row  and  all 
but  about  1 foot  in  width  of  it  is  turned  under.  The  furrows  thus  made  are  filled 
with  fine  rotted  manure  and  the  cultivator  set  going.  The  plants  remaining  are 
then  thinned  out  with  a hoe  and  special  pains  taken  to  cut  out  all  weeds  and  old  or 
weak  plants.  * * * 

Many  complaints  have  reached  us  of  the  difficulty  of  securiug  a good  crop  of  straw- 
berries in  exposed  places  on  the  prairies,  even  when  the  plants  had  grown  well  and 
both  staminate  and  pistillate  kinds  were  planted.  This  trouble  is  probably  due  to 
the  pollen  being  too  much  dissipated  by  the  wind,  and  further  to  the  drying  up  of 
the  fruit  after  it  is  set  by  the  hot  sun  and  winds.  With  the  object  of  finding  a rem- 
edy for  this  trouble  some  preliminary  experiments  have  been  undertaken,  in  one  of 
which  a part  of  the  strawberry  bed,  including  mostly  plants  of  a late  variety,  named 
Parker  Earle,  was  shaded  with  a brush  screen,  such  as  we  use  for  protecting  ever- 
green seedlings.  The  result  was  that  the  plants  under  the  screen  matured  all  the 
fruit,  while  on  those  not  thus  shaded  many  berries  were  sun-scalded  and  many  others 
failed  to  ripen.  * * * 

A good  screen  for  this  purpose  is  made  by  setting  posts  with  natural  crotches  in 
one  end,  connected  together  by  poles  and  covered  with  willow  or  other  brush  suf- 
ficient to  give  a play  of  light  and  shadow  on  the  bed,  but  not  enough  to  keep  out 
more  than  half  the  sunlight. 

j Raspberries  (pp.  245-249). — Descriptive  notes  and  tabulated  data  for 
7 varieties  of  Rubus  strigosus , 2 of  R.  idwus , 3 of  R.  neglectus , 14  of  R. 
occidental is,  and  the  Japanese  wineberry  (R.  japonica).  Cutbbert  and 
Nemaha  are  especially  commended.  Other  desirable  varieties  were 
Brandywine,  Golden  Queen,  Marlboro,  Schaffer,  Hansell,  and  Turner. 
The  Japanese  wineberry  u is  interesting  to  botanists  and  may  be  use- 
ful for  hybridization,  but  for  fruit  production  is  practically  worthless.” 

Blackberries  and  dewberries  (p.  250). — Brief  notes  on  7 varieties  of 
21468— No.  8 3 
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blackberries  and  2’of  dewberries.  Ancient  Briton,  Snyder,  and  Agawam 
are  especially  commended.  El  Dorado  is  considered  promising.  The 
Lucre tia  and  Windom  dewberries  have  been  failures  at  the  station. 

Grapes  (pp.  251-261), — Tabulated  data  for  49  varieties  and  brief  de- 
scriptive notes  on  33  varieties.  66  The  10  varieties  that  have  given  us 
the  most  grapes  of  good  table  quality  in  the  past  five  years,  arranged 
nearly  in  the  order  of  their  value,  are  Concord,  Worden,  Aminia,  Hart- 
ford, Brighton,  Herbert,  Barry,  Bindley,  Moore  Early  and  Lady.  For 
severe  locations  the  Janesville  is  very  satisfactory  on  account  of  its 
hardiness  and  reliability,  but  its  quality  is  very  poor.” 

An  account  is  given  of  successful  experiments  in  spraying  Bordeaux 
mixture  and  ammoniacal  carbonate  of  copper  for  mildew  {Feronospora 
viticola). 

The  following  analyses  were  made  by  the  station  chemist: 


Sugar  and  acids  in  different  varieties  of  grapes. 


Name  of  variety. 

Total  sugar 
as  grape 
sugar. 

Acid. 

Hartford  - 

Per  cent. 
12.9 

Per  cent. 
1.20 

Ives  Seedling  - 

12.5 

1.  24 

9.4 

1.  22 

Herbert  ....... .... 

11.5 

Lost. 

M oore  Early  

12.6 

1. 00 

A minia  ..  .......................................................... 

9.7 

1.  80 

Delaware. ... 

15.0 

1.20 

Cat  awl)  a * 

8.8 

2.  00 

Concord  _ T ...... .... 

14.  4 

1.  82 

Niagara 

10.2 

1. 16 

Dady  Washington 

14.0 

1.  74 

Martha  

14.2 

1.  52 

Eumelan  - - - 

13.8 

1.  57 

Centennial  - - - ............ 

16.  0 

1.42 

Brighton  - 

16.  6 

Lost. 

Northern  Muscadine - 

11.  4 

1. 25 

15.4 

1.  60 

Ch all cn °e  _ 

15.4 

1.60 

* Analyzed  October  17,  but  not  fully  ripe. 


u The  total  sugar  includes  both  grape  and  fruit  sugar  as  determined 
by  Feliling’s  volumetric  method.  The  results  of  sugar  are  calculated 
in  terms  of  the  whole  grape  and  not  the  juice.  The  per  cent  of  acid  is* 
calculated  in  terms  of  the  juice  as  tartaric  acid.” 

Notes  on  small  fruits  and  grapes  at  substations  {pp.  262-265). — Brief 
notes  on  trials  of  a few  selected  varieties  of  strawberries,  raspberries, 
blackberries,  dewberries,  and  grapes  at  Windom,  La  Orescent,  Fergus 
Falls,  Albert  Lea,  and  Minnesota  City. 

Experiments  with  orchard  fruits,  tomatoes,  and  onions,  R.  L. 
Watts  {Tennessee  Sta.  Bui.,  vol.  v,  No.  4,  Nov.,  1892,  pp.  131-151 , 
pla  tes  3). — Orchard  f ruits  (pp.  131-134). — In  1892  cowpeas  planted  in  the 
station  orchard  in  May.  were  useful  in  shading  the  soil  during  the  sum- 
mer and  in  preventing  washing  of  the  soil.  Brief  notes  are  given  on 
the  varieties  of  apples,  pears,  peaches,  and  plums  which  fruited  ip 
1892, 
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Tomatoes  (pp.  134-147). — An  illustrated  account  is  given  of  an  exper- 
iment in  growing  tomatoes  under  glass  in  winter.  Propagation  by  cut- 
tings and  single-stem  training  were  successfully  tried.  Artificial  polli- 
nation was  found  advantageous.  Golden  Queen  and  Lorillard  were 
the  most  desirable  varieties  for  winter  forcing. 

Field  experiments  with  tomatoes  are  also  reported.  Trimming  the 
plants  at  intervals  of  three  weeks  did  not  hasten  maturity,  and  de- 
creased the.yield.  Training  to  one  or  two  stems  increased  earliness  and 
improved  the  size  and  quality  of  the  fruit.  It  seems  doubtful  whether 
the  use  of  supports  for  the  plants  will  pay  except  in  training  to  one  or 
two  stems.  Plants  set  in  the  field  May  6 gave  larger  yields  than  those 
set  earlier.  Plants  set  at  a medium  depth  gave  larger  yields  than  those 
set  at  a depth  of  2 or  7 inches.  Liquid  barnyard  manure  produced 
no  material  effect. 

Sowing  seed  in  hills  and  not  transplanting  did  not  give  good  results. 
One  transplanting  in  flats  proved  more  satisfactory  than  two  trans- 
plantings. Seedlings  produced  a slightly  heavier  crop  than  cuttings, 
but  individual  fruits  from  cuttings  were  much  larger. 

Old  plants  which  had  been  carried  over  the  winter  produced  as  heavy 
a crop  as  young  seedlings.  Cutting  back  to  3 inches  at  transplanting 
decreased  the  yield.  Bagging  improved  the  color  and  quality  of  fruit 
and  decreased  the  Joss  by  rot  and  sun  blistering.  As  regards  produc- 
tiveness, King  Humbert  and  Volunteer  were  among  the  first  10  varie- 
ties in  1891  and  1892. 

Transplanting  onions  (pp.  147-151). — An  experiment  in  transplanting 
onions  according  to  the  method  proposed  by  T.  Greiner  was  success- 
fully made  at  the  station.  The  transplanted  plants  matured  earlier, 
the  bulbs  averaged  much  larger,  and  the  yield  was  quadrupled. 

Fruit  culture  in  Arkansas  Valley,  F.  L.  Watrous  ( Colorado  Sta. 
Bui.  No.  21 , Oct.,  1892 , pp.  12-15). — Brief  directions  for  the  culture  of 
orchard  fruits  in  this  region  and  tabulated  notes  on  varieties  of  apples, 
pears,  plums,  and  grapes  growing  at  the  substation. 

Notes  on  forest  and  fruit  trees,  E.  S.  Biciiman  (Utah  Bui.  No.  18 , 
Oct.,  1892 , pp.  14). — Brief  notes  on  the  growth  of  41  species  of  forest 
trees  planted  at  the  station,  and  on  88  varieties  of  apples,  35  of  pears, 
25  of  plums,  27  of  cherries,  35  of  peaches,  and  5 of  apricots. 

Herbaceous  ornamental  plants  for  Minnesota,  S.  B.  Green 
(Minnesota  Sta.  Bui.  No.  24 , Oct.,  1892,  pp.  209-213  and  223, 224). — Brief 
descriptive  notes  and  tabulated  data  regarding  hardiness  for  the  follow- 
ing species:  Yarrow* f (Achillea  millefolium  var.  rosea),  double  white 
yarrowt  (A.  ptarmica ),  columbinet  (Aquilegia  vulgaris),  hollyhock 
(Althea  rosea),  reed  (Arundo  donax),  variegated  reed  (A.  donax,  var. 
versicolor),  milkweeds*!  (Asclepias  incarnata  and  A.  tuberosa),  hardy 
asters*!  (Aster  spp.),  bocconia  (Bocconia  cordata),  lily  of  the  valley! 
(Convallaria  majalis ),  coreopsis!  (Coreopsis  lanceolata),  larkspur!  (Del- 
phinium spp.),  bleeding  heart!  (Dicentra  spectabilis),  gas  plant  (Dictam- 
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nus  fraxinella ),  pampas  grass  ( Frianthusravennce ),  eulalia  (Eulalia  japon- 
ica , vars.  zehrina , variegata , and  gracillima ),  funkia  (Funlcia  ccerulea), 
baby’s  breath!  ( Gypsophila  paniculata ),  perennial  double  sunflower 
(Helianthus  multiflorus ),  fleur  de  list  (Iris  germanica ),  poker  plant 
(. Kniphofia  aloidcs ),  peoniest  (Pceonia  spp.),  mountain  fleecef  ( Polygonum 
cuspidatum),  pliloxf  (Phlox  decussata).,  ribbon  grass!  (Phalaris  arundina- 
cea ),  pyretbrumf  (Pyrethrum roseum),  meadowsweet!  (Spirea  japonica), 
tansy!  (Tanacetum  balsamita ),  spider  wort*!  (Tradescantia,  virginica ), 
pansy  (Viola  tricolor ),  Adam’s  needle  (Yucca filamentosa). 

The  following  select  list  is  given  of  species  most  desirable  for  plant- 
ing in  the  region  of  the  station:  Columbine,  lily  of  the  valley,  larkspur, 
bleeding  heart,  baby’s  breath,  German  iris,  pyrethrum,  herbaceous 
peonies,  and  double  yarrow. 


FORESTRY. 

Ornamental  and  timber  trees,  shrubs,  and  vines,  S.  B.  Green 

(Minnesota  Sta.  Bui.  No.  24,  Oct.,  1892,  pp.  173-208 , and  214-222). — Brief 
descriptive  notes  and  tabulated  data  regarding  hardiness  for  the  fol- 
lowing species  of  native  and  imported  trees,  shrubs,  and  vines,  with 
reference  to  their  usefulness  for  timber  or  for  planting  in  parks,  streets, 
or  lawns  in  Minnesota,  as  determined  by  tests  made  at  the  station  and 
by  the  experience  of  planters  and  nurserymen  in  Minnesota  and  neigh- 
boring States:  White  or  soft  maple*!  (Acer  dasycarpum),  cut-leafed 
maple!  (A.  dasycarpum,  var.  wierii),  sugar  maple*!  (A.  saccharin  am), 
Norway  maple  (A.  platanoides),  Schwedler  maple  (A.  platanoides,  var- 
schwedlerii ),  Rittenbacb  maple  (A.  platanoides,  var.  rittenbachii),  red 
maple*!  (A.  rubrum),  Tartarian  maple  (A.  tartaricum ),  horse  chestnut 
( JEsculus  hippo castanum),  buckeye  chestnut*  (2F.  glabra), tree  of  heaven 
(Ailanthus  glandulosus ),  European  alder*!  (Alnus  incana),  European 
birch!  (Betula  alba),  cut-leafed  birch!  (B.  alba,  var.  laciniata),  purple 
birch!  (B.  alba,  var.  atropurpurea ),  canoe  or  paper  birch*!  (B.papy- 
rifera),  yellow  birch*!  (B.  lutea),  American  white  birch*!  (B.  alba,  var. 
populifolia),  laburnum  (Cytisus  laburnum),  American  hornbeam*!  (Car- 
pinus  americana),  bitternut  hickory*!  (Gary a amara ),  chestnut  (Gas- 
tanea  americana ),  hardy  catalpa  (Gatalpa  speciosa ),  hackberry  or  nettle 
tree*  (Geltis  occidentals ),  white  fringe  (Ghionanthus  virginica),  cock- 
spur  thorn  or  thorn  apple*!  (Gratcegus  crus-galli ),  American  beech 
(Pagus  f err uginea),  European  beech  (F.  sylvatica),  white  ash*!  (Frax- 
inus  americana),  green  ash*!  (F.  viridis),  honey  locust*  (Gleditscliia, 
triacanthos),  Kentucky  coflee  tree*!  (Gymnocladus  canadensis),  black 
walnut*  (Juglans  nigra),  butternut*!  (J.  cinerea),  European  larch! 
(Baric v europea),  tamarack*!  (L.  americana ),  tulip  poplar  or  white 
wood  (Liriodendron  tulipifera),  osage  orange  (Maclura  aurantiaca ), 
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magnolia  ( Magnolia  spp),  Russian  mulberry  f ( Morus  alba , var.  tatarica ), 
box  elder *!  (Negundo  aceroides),  ironwood*!  (Ostrya  virginica),  white 
or  silver  poplar  f ( Populus  alba),  bolleaua  poplar  f (P.  alba , var.  nivea), 
Lombardy  poplar  (P,  fastigiata),  Russian  poplar  f (P.  wobslcy),  Russian 
poplar  t (P.  certinensis ),  Russian  poplar  t (P.  siberica,  var . pyramidalis), 
bircli-leafed  poplar  t (P.  betulifolia ),  Russian  poplar  t (P.  laurifolia), 
cottonwood  *f  (P.  monilifera ),  golden  poplar  f (P.  monilifera , var.  vaw- 
gertii),  black  cherry  * f (Prunus  serotina),  choke  cherry*  f (P.  virginica ), 
bird  cherry  *!  (P.  pennsylvanica),  European  or  mountain  ashf  ( Pyrus 
aucuparia ),  native  crab  apple*  f (P.  coronaria ),  weeping  mountain  ashf 
(P.  aucuparia , var .pendula),  American  mountain  ash*t  (P.  americana ), 
burr  oak*f  ( Quercus  macrocarpa ),  white  oak*f  ($.  aZ&a),  redoak*f  (Q. 
rubra),  scarlet  oak*f  ((>.  coccinea ),  black  or  yellow  locust  (Pobinia 
pseudacacia),  maiden-hair  tree  or  gingko  ( tSalisburia  adiantifolia),  Rus- 
sian willow  f ( acutifolia) , laurel-leafed  willow  t ($.  laurifoiia),  Ameri- 
can weeping  or  fountain  willow  (8. purpurea,  var.  pendula ),  royal  willow 
(8.  regalis),  Kilmarnock  weeping  willow  (S.  caprea,  var. pendula),  Russian 
golden  willow f (8.  a, urea),  Napoleon’s  willow t (8,  napoleonis),  Wis- 
consin weeping  willow,!  white  willowf  (8.  alba),  basswood  or  Amer- 
ican linden*!  (Tilia  americana),  European  linden  (T.  europea),  Ameri- 
can or  white  elm*f  (TTlmus  americana),  red  or  slippery  elm* f ( U.fulva ), 
weeping  slippery  elmf  ( U.  fulva,  var.  pendula),  rock  elm*f  ( TJ.  racemosa), 
camperdown  weeping  elm  (TJ.  montana,  var.  camper doivnii),  aralia  or 
angelica  tree!  (Aralia  mandshurica),  azalea  ( Azalea  spp.),  althea  or 
Rose  of  Sharon  ( Hibiscus  syriacus ),  box  (Buxus  spp.),  common  or 
European  barberry!  (Ber beris  vulgaris),  purple-leafed  barberry  (P.  vul- 
garis, var  .purpurea),  Thunberg’s  barberry!  (P.  thunbergii),  strawberry 
shrub  (Calycanthus  floridus),  sweet  pepper  bush  ( Glethra  alnifolia),  Si- 
berian pea  tree!  (C arag ana  arbor escens),  red-twigged  dogwood!  ( Gornus 
sanguinea),  red- twigged  dogwood*!  ( Gornus  stolonifera),  deutzia  (Deutzia 
crenata ),  deutzia  (P.  gracilis),  weigela  (Biervilla  rosea),  spindle  tree*! 
(Euonymus  atropurpureus ),  forsythia  (Forsythia  fortuneii )f  hardy  hy- 
drangea (Hydrangea paniculata,  var.  grandiflora),  St.  John’s  wort  (Hyper- 
icum aureum , H.  halmianum,]  and  H.  salicifolia),  balsam  fir  or  bal- 
sam*! (Abies  balsamea),  Nordmans  fir  (A.  nordmanniana ),  red  cedar*! 
(Juniperus  virginiana),  trailing  or  savin  juniper*!  (J.  sabina),  Norway 
spruce!  (Picea  excelsa),  white  spruce*!  (P.  alba),  Colorado  blue  spruce! 
(P.pungens), black  spruce*  (P.?n#m),Engleman’s  spruce  (P.engelmanii), 
white  pine ! (Pinus  strobus),  Scotch  pine!  (P.  sylvatica ),  Austrian 
pine!  (P.  austriaca ),  red  or  Norway  pine*  ! (P.  resinosa),  dwarf  pine!  (P. 
mughus),  heavy- wooded  pine!  (P. ponder osa),  Douglas  spruce!  (Pseudot- 
suga  taxifolia),  Japan  cedar  (Betinospora  plumosa),  arbor  vitae  or  white 
cedar*!  (Thuja  occidentals ),  hemlock*!  (Tsuga  canadensis),  mountain 
laurel  ( Kalmia  latifolia),  Polish  privet  (Ligustrum  vulgare),  California 
privet  (L.  ovalifolium),  privet!  (L.  from  Poland),  Tartarian  honeysuckle! 
(Lonicera  tartarica  and  L.  tartarica,  var.  splendens),  syringa  or  mock 
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orange  f (. Philadelphus  coronarius),  syringa  or  mock  orange f ( P.  grandi - 
florus ),  syringa  or  mock  orange f (P.  gordonianus ),  flowering  almond 
( Prunus  japonica ),  nine  bark*  t ( Physocarpus  opulifolius),  golden  spireat 
(P.  opulifolius,  var.  aurea ),  shrubby  cinquefoil*  t (Potentilla  fructicosa), 
trefoil  or  hop  tree*  (Ptelea  trifoliata),  Japan  quince  (Pyrus japonica),  com- 
mon buckthorn!  ( Rhamnus  catharticus ),  common  smooth-leafed  sumach*! 
(Rhus  glabra ),  cut-leafed  sumach!  (R.  glabra , var.  laciniata ),  smoke  bush 
( R . cotinus),  staghorn  sumach*!  (R.  typhina ),  rhododendron  ( Rhododen- 
dron, spp.),  yellow  flowering  currant!  (Ribes  aureum ),  Alpine  currant!  (P. 
alpinum ),  Gordon  currant  (P.  gordonianum ),  common  elder*!  (Sambucus 
canadensis ),  red-berried  elder*!  (A  racemosa ),  cut-leafed  elder!  ($.  nigra, 
var.  aurea),  buffalo  berry*!  ( Shepherdia  argentea),  Yan  Houtte’s  spirea! 
( Spirea  van  houtti),  S.  obovata f,  Douglas  spirea!  ($.  douglasii),  S.  lanceo- 
lata ,!  plum-leafed  spirea!  ($.  prunifolia),  Tliunberg’s  spirea  (S.  £/mw- 
bergii),  ash-leafed  spirea!  ($.  sorbifolia),  hypericum -leafed  spirea!  (S. 
hypericifolia),  snowberry*!  ( Symphoricarpus  raceniosus),  common  lilac! 
(Syringa  vulgaris),  Persian  lilac!  (S.persica),  Josikas  lilac!  (S.  josiheea), 
high-bush  cranberry*!  (Viburnum  opulus),  snowball!  (V.  op  ulus,  var. 
sterilis),  sheepberry*!  (V.  lentago),  arrow  wood*!  (V.  dentatum),  prickly 
ash*!  (Zanthoxylum  americana ),  Japanese  ivy  (Ahebia  quinata),  Vir- 
ginia creeper*!  (Ampelopsis  quinquefolia),  Japanese  or  Boston  ivy  (A. 
veitchii),  Dutchman’s  pipe*  (Aristolochia  sip  ho),  bittersweet*!  (Celastrus 
scandens),  European  sweet  clematis  (Clematis  flammula),  C.  jackmauni, 
C.  coccinea,  virgin’s  bower*!  (C.  virginiana),  C.  viticellij  honey  such  le*! 
( Lonicera  sullivanti),  moonseed*!  (Menispermum  canadense),  wistaria 
(Wistaria  spp.),  and  wild  grape*!  ( Vitis  riparia). 

The  following  select  list  is  given  of  species  most  desirable  for  plant 
ing  in  the  region  of  the  station : American  elm,  hackberry,  basswood, 
soft  maple,  box  elder,  white  ash,  white  willow,  paper  birch,  cut-leaved 
weeping  birch,  upright  white  poplar,  European  mountain  ash,  laurel - 
leaved  willow,  oil  berry,  white  pine,  red  pine,  Scotch  pine,  dwarf  pine, 
white  spruce,  Norway  spruce,  red  cedar,  red-twigged  dogwood,  hardy 
hydrangea,  Tartarian  honeysuckle,  syringa,  golden  spirea,  buckthorn, 
Japanese  rose,  Missouri  currant,  Yan  Houtte’s  spirea,  ash  leaved  spirea, 
Spirea  obovata,  buffalo  berry,  lilac,  liigh-bush  cranberry,  snowball,  Vir- 
ginia creeper,  bitter  sweet,  virgin’s  bower,  and  wild  grape. 


DISEASES  OF  PLANTS. 

Walter  H.  Evans,  Editor. 

Some  fungous  diseases  of  the  quince  fruit,  B.  D.  Halsted 

(New  Jersey  Stas.  Bui.  No.  91,  Bee.  14, 1892 , pp.  16,  Jigs.  12). — A report 
upon  the  following  diseases  of  the  fruit  of  the  quince  observed  during 
the  past  season:  Quince  rust  (Reestelia  aurantiaca),  fruit  spot  (Unto- 
mosporium  maculatum),  black  rot  of  quince  (Sphceropsis  malorum),  pale 
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spot  of  quince  ( Phoma  cydonice),  ripe  rot  of  quince  ( Glceosporium  fructi- 
genum),  quince  blotch,  and  other  minor  decays. 

The  first  fungus  to  make  its  appearance  upon  the  quince  fruit  in  early  summer  is 
the  rust.  While  the  fruit  is  quite  small  the  fine  threads  of  the  rust  plant  grow 
through  it,  and  in  one  or  more  places  the  green  color  is  replaced  by  an  orange  color, 
the  quince  at  the  same  time  usually  becoming  distorted.  In  the  orange  patches 
small  pimples  appear  which  continue  to  enlarge  and  from  them  short  horns  project 
and  soon  become  ruptured  at  the  top.  Within  these  horns  or  tubes  the  bright  orange 
spores  are  borne  in  great  abundance  and  readily  fall  out.  As  time  passes  the  affected 
fruit,  failing  to  grow,  or  enlarging  but  slowly,  becomes  hard  by  drying  and  either 
falls  to  the  ground  or  remains  on  the  tree  as  a worthless  and  unsightly  product  until 
the  close  of  the  season. 

The  rust  of  quinces  is  a form  of  one  of  the  cedar  apples.  This  spe- 
cies ( Gymno  sporangium  clavipes ) is  found  on  tvyo  kinds  of  juniper  trees, 
the  red  cedar  and  low  juniper,  and  may  be  recognized  by  the  swollen 
knots  of  reddish  color.  Fungicides  unless  applied  at  the  proper  sea- 
son will  prove  of  no  avail.  Removing  all  cedar  trees  will  prove  more 
effective. 

Quince  fruit  spot  is  caused  by  the  fungus  Entomosporium  macula- 
turn ; it  is  also  found  on  the  leaves  of  the  quince  as  reported  in  the 
Annual  Reports  of  the  Connecticut  State  Station  for  1890  and  1891  (E. 
S.  R.,  vol.  hi,  pp.  10  and  770),  and  upon  fruit  and  leaves  of  apple  and 
pear.  Its  attack  is  superficial  on  the  quince,  and  the  result  is  a smaller 
and  unsightly  product. 

Black  rot  of  the  quince,  one  of  the  most  abundant  and,  therefore,  destructive 
decays  of  this  fruit  made  its  appearance  upon  the  fruit  when  less  than  half  grown. 
Almost  invariably  the  first  signs  of  the  rot  were  found  at  the  blossom  end,  and 
from  there  it  rapidly  extends  throughout  the  whole  fruit.  At  first  the  skin,  losing 
its  normal  color,  turns  a light  brown,  and  shortly  after  this  dark  pimples  appear 
scattered  beneath  the  skin,  which  is  ruptured  when  the  spores  are  matured.  The 
ripe  spores  are  olive  brown,  about  twice  as  long  as  broad,  and  form  long,  slender 
coils  as  they  are  pushed  out  of  the  small  hole  in  the  skin. 

The  spores  quickly  germinate,  and  the  author  made  a study  of  the 
apple  and  pear  along  wi  th  the  quince  in  inoculating  from  one  kind  of 
fruit  to  the  other.  He  concludes  that  what  have  hitherto  been  consid- 
ered three  species  are  all  the  same.  Field  observation  showed  that  the 
disease  will  easily  spread  from  one  kind  of  tree  to  the  other,  and  that 
fallen  fruit  may  xiossibly  spread  the  infection  if  left  to  rot  on  the  ground. 
If  spraying  is  employed  all  three  kinds  of  trees  should  be  treated. 

Pale  rot  of  quince  is  caused  by  a fungus  which  the  author  thinks 
identical  with  Plioma  cydonice  of  Europe.  Next  to  black  rot  it  was  the 
most  prevalent  disease.  It  is  a rapidly  growing  fungus,  running 
through  a fruit  in  a few  days. 

It  begins  at  any  place  upon  tlie  fruit,  producing  at  first  a pale  spot,  from  which 
the  skin  may  be  easily  removed.  The  threads  of  the  fungus  soften  the  flesh  of  the 
quince  more  than  the  black  rot,  and  the  skin  soon  wrinkles,  and  at  the  same  time  is 
ruptured  in  many  places,  from  which  short  tufts  of  threads  develop.  These  small 
spots,  usually  circular  in  outline,  are  at  first  colorless,  but  soon  turn  to  a handsome 
shade  of  pale  blue.  As  the  days  pass  there  is  a spore  cavity  formed  below  the  sur- 
face of  each  spot,  and  from  this  the  spores  issue  in  a thread  of  slime  through  the 
ruptured  center  of  the  spot. 
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The  ripe  rot  of  quinces  is  caused  by  the  fungus  which  also  causes 
the  bitter  rot  of  apples  and  the  ripe  rot  of  grapes,  as  reported  in  Jour- 
nal of  Mycology,  vol.  Vi,  No.  4 (E.  S.  R.,  vol.  n,  p.  749).  The  author  has 
transferred  the  disease  by  inoculations  between  the  apple  and  quince. 

Quince  blotch  is  an  obscure  disease,  retarding  the  growth  of  the 
fruit.  The  fungus  has  been  isolated  and  upon  agar-agar  produces  sim- 
ilar blotches  to  those  on  the  quince.  The  fungus  is  of  slow  growth 
and  quite  different  from  any  heretofore  noticed  upon  this  fruit. 

Other  fungi  causing  decay  of  quinces  are  reported  as  follows:  Rliizo- 
pus  nigricans , the  same  as  the  one  causing  soft  rot  of  sweet  jiotatoes 
described  in  Bulletin  No.  76  of  the  New  Jersey  Stations  (E.  S.  R.,  vol. 
ii,  p.  416).  It  can  only  attack  the  fruit  after  the  skin  has  been  broken. 

Gray  mold  is  similar  to  the  black  mold.  It  is  caused  by  Monilia 
fructigena .,  the  fungus  of  a common  disease  of  the  plum  and  cherry. 
Its  attacks  are  usually  made  on  the  stored  fruit  if  wet  and  unventilated. 
There  is  another  black  rot  ( Pestalozzia  sp.)  sometimes  met  with  in 
quinces  which  causes  the  fruit  to  become  coal  black. 

The  author  has  experimented  with  fungicides  to  prevent  the  fore- 
going diseases  with  considerable  success.  Bordeaux  mixture  (standard 
formula)  and  ammoniacal  solution  of  copper  carbonate  by  the  following 
formula  gave  the  best  results:  Copper  carbonate,  5 ounces  ; ammonia, 
26°,  3 quarts;  water,  50  gallons.  He  advises  using  the  Bordeaux  mix- 
ture the  first  half  of  the  season,  to  be  followed  by  copper  carbonate 
solution  or  Bordeaux  mixture  diluted  one  half.  Spraying  should  begin 
as  soon  as  the  buds  begin  to  swell,  and  be  continued  until  September 
with  weekly  applications. 

Black  rot  of  grapes,  R.  H.  Price  ( Texas  Sta.  Bui.  Ao.  23,  JSTov. 
1892,  pp.  219-231,  Jigs.  10). — The  author  describes  and  figures  the  vari- 
ous phases  of  the  fungus  causing  the  black  rot  of  grapes.  He  also  de- 
scribes at  some  length  and  figures  u dark  threadlike  articulated  bodies 
found  occurring  with  the  asci  in  specimens  grown  in  the  greenhouse.” 
These  he  thinks  are  paraphyses,  but  Prof.  B.  T.  Galloway,  to  whom 
they  were  submitted,  thinks  they  are  not.  On  the  presumption  that 
these  bodies  are  really  paraphyses  the  author  would  transfer  this 
fungus  back  to  the  genus  Physalospora.  Compiled  information  is  given 
regarding  the  preparation  and  use  of  fungicides  for  the  black  rot,  as 
well  as  for  other  diseases  of  the  grape.  Spraying  apparatus  is  briefly 
described  and  prices  given. 

Common  fungous  diseases  and  their  treatment,  W.  C.  Sturgis 

( Connecticut  State  Sta.  Bui.  N~o.  115 , Mar.,  1893 , pp.  24). — Popular 
descriptions  of  the  following  diseases  are  given  with  suggestions  as  to 
preventive  treatment:  Apple  scab  ( Fusicladium  dendriticum ),  leaf  blight 
or  leaf  spot  of  pear  ( Bntomosporium  maculatum),  pear  scab  ( Fusicla- 
dium pyrinum),  leaf  blight  or  leaf  spot  of  quince  ( Bntomosporium  macu- 
latum), black  rot  of  quince  ( Sphceropsis  malorum ),  peach  yellows,  black 
knot  of  plum  and  cherry  ( Plowrightia  morbosa),  brown  rot  of  plum  and 
cherry  ( Monilia  fructigena ),  black  rot  of  grape  ( Lcestadia  bidwellii ), 
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brown  rot  or  clowny  mildew  of  grape  ( Plasmopara  viticola ),  antliracnose 
of  grape  ( Sphaceloma  ampelinum ),  antliracnose  of  raspberry  and  black- 
berry ( Gl'eeosporium  necator ),  leaf  bliglit  of  strawberry  (Sphcerella  fra- 
garice ),  smut  of  onions  ( Urocystis  cepulce ),  potato  rot  ( Phytophthorainfes - 
tans),  tomato  leaf  bliglit  (Gladosporium  fulvum),  and  celery  leaf  blight 
( Gercospora  apii).  Two  formulas  for  Bordeaux  mixture,  and  one  each 
for  ammoniacal  carbonate  of  copper  and  modified  eau  celeste  are  given, 
with  the  cost  of  the  chemicals.  Spraying  apparatus  is  described  and 
prices  given.  Most  of  the  bulletin  is  a reprint  of  Bulletin  Ro.  Ill  of 
the  station  (E.  S.  R.,  vol.  in,  p.  846). 

A provisional  spraying  calender  is  given,  showing  when  to  treat  the 
various  plant  diseases. 

Bordeaux  mixture  for  apple  pests,  H.  (Jarman  (Kentucky  Sta. 
Bui.  No.  44,  Jan.,  1893,  pp.  32,  figs.  2). — The  primary  object  of  th^ 
series  of  experiments  reported  in  this  bulletin  was  to  study  the  effect 
of  Bordeaux  mixture  on  apple  rot  ( Gloeosporium  versicolor).  A brief 
popular  description  is  given  of  the  disease  and  its  cause.  The  author 
considers  the  presence  of  mummified  apples  on  the  tree  to  be  the  chief 
source  of  infection  to  the  growing  crop.  Cultures  of  spores  obtained 
from  the  dried  remains  of  decayed  apples  were  made  in  gelatine  and 
also  in  apples,  and  the  fungi  thus  produced  were  found  to  be  identical 
with  those  occurring  in  the  ordinary  course  of  infection.  Trees  from 
which  all  mummified  apples  were  remo  ved  were  more  thrifty  and  yielded 
more  fruit  than  those  on  which  they  were  permitted  to  remain. 

Three  series  of  experiments  were  conducted  in  each  case  with  one 
treated  and  one  untreated  tree.  In  the  first  series  two  trees  of  a fall 
variety  were  sprayed  for  the  codling  moth  the  middle  of  May,  after 
which  one  of  them  received  no  further  treatment.  From  the  other  all 
the  mummified  apples  were  removed  and  Bordeaux  mixture  was  applied 
May  23,  June  6,  and  July  6.  In  the  second  series  Ben  Davis  apple 
trees  were  used,  but  the  preliminary  treatment  was  omitted  and  the 
mummified  apples  were  not  removed.  In  the  third  series  Russet  apple 
trees  of  comparatively  large  size  were  selected  and  the  apples  were  not 
harvested  until  September  30,  when  nearly  all  had  fallen  from  both 
trees.  The  formula  used  for  the  Bordeaux  mixture  was : Copper  sul- 
phate, pounds ; lime,  3J  pounds;  water,  22  gallons. 

The  tabulated  results  are  as  follows  : 


Results  of  spraying  apple  trees  with  Bordeaux  mixture  for  rot. 


Series. 

Fallen  apples. 

Picked  apples. 

Whole  crop  of  apples. 

Total 

num- 

ber. 

Num- 

ber 

rotten. 

Per 

cent 

rotten. 

Total 

num- 

ber. 

Num- 

ber 

with 

rot. 

Per 

cent 

with 

rot. 

Total 

num- 

ber. 

Num- 

ber 

with 

rot. 

Per 

cent 

with 

rot. 

T{ 

Treated  tree 

488 
395 
562 
1,181 
1,522 
1, 100 

' 183 
215 
192 
594 
593 
520 

37.5 

54.4 

35.2 

50.0 

39.0 

47.3 

1, 467 
748 
655 
213 
164 
172 

175 

352 

11 

54 

41 

57 

12.0 

47.0 
1.7 

25.4 

24.5 

33.1 

1, 955 
1,143 
1,217 
1,  394 
1,686 
1,272 

358 

561 

209 

648 

634 

577 

18.3 

49.5 

17.2 

39.3 

37.6 

45.4 

Untreated  tree 

Treated  tree 

Untreated  tree 

Treated  tree  

Untreated  tree 
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In  these  experiments  treatment  with  Bordeaux  mixture  improved  the 
condition  of  the  foliage  and  caused  the  leaves  to  be  retained  longer  on 
the  trees.  When  the  fungicide  was  applied  early  the  total  and  the 
merchantable  crop  of  apples  was  increased,  the  proportion  of  rotten 
apples  was  decreased,  and  the  apples  Avere  retained  longer  on  the  trees. 

Apple  scab  did  not  appear  on  either  of  the  trees  used  in  the  third 
series  of  experiments,  but  in  the  second  series  12.1  per  cent  of  the 
apples  on  the  treated  tree  were  scabby,  and  G5.9  per  cent  of  those  on 
the  untreated  tree.  In  another  experiment  not  included  in  the  series 
mentioned  above,  Bordeaux  mixture  applied  May  23  and  June  6 materi- 
ally reduced  the  amount  of  scab  as  compared  with  that  on  an  untreated 
tree  near  by. 

The  author  also  considers  the  relation  between  the  codling  moth  (Car- 
pocapsa pomonella)  and  apple  rot.  He  finds  that  the  codling  moth  is 
worse  upon  the  sprayed  trees  almost  in  proportion  to  the  decrease  of 
the  rot.  This  is  due,  he  thinks,  to  the  avoidance  of  apples  affected  by 
rot  when  the  female  is  laying  her  eggs.  This  hypothesis  Avould  not 
Hold  good  for  the  earliest  brood  of  the  codling  moth,  but  would  for 
the  second,  which  in  the  region  of  the  station  is  the  more  important 
and  destructive  brood.  He  found  no  difference  between  the  sprayed 
and  check  trees  for  the  first  brood. 

ENTOMOLOGY. 

Notes  on  a com  crambid,  M.  H.  Beckwith  (. Delaware  Sta.  Bui.  No. 
14,  Dec.,  1891,  pp.  13-15,  Jig.  1). — June  15,  1891,  it  was  reported  that 
worms  were  destroying  corn  plants  at  Dover,  Delaware.  The  resulting 
investigation  led  to  the  discovery  that  a corn  crambid  was  the  cause  of 
the  injury. 

This  crambid  does  not  penetrate  the  plant  and  remain  feeding  upon  the  tender 
inner  parts,  but  works  upon  the  outer  portion  just  beneath  the  surface  of  the  soil. 
It  spins  silken  galleries,  which  extend  from  the  plant  several  inches  just  beneath  the 
surface  of  the  soil.  Some  plants  were  nearly  girdled,  and  the  worms  were  frequently 
found  embedded  in  cavities  where  they  had  fed  upon  the  plants.  In  some  instances 
as  many  as  30  worms  were  found  in  a single  hill  of  corn.  In  many  hills  the  plants 
had  been  entirely  destroyed;  in  others  they  were  small  and  had  a yellow,  sickly 
appearance.  The  greatest  injury  appeared  to  haA^e.  been  caused  in  that  portion  of 
the  cornfield  adjoining  a small  strip  of  timothy  sod  that  remained  without  plowing. 

This  worm  feeding  upon  the  plants  beneath  the  surface  of  the  soil  renders  it  impos- 
sible to  treat  the  plants  with  an  insecticide  with  any  hope  of  destroying  the  insects. 
Further  study  of  the  life  history  of  this  insect  is  necessary  before  a remedy  can  be 
recommended. 

July  16  the  adult  insect  began  to  appear  in  a breeding  cage  where  a 
number  of  larvse  had  been  placed.  The  insect  was  identified  at  this 
Department  as  Crambus  caliginosellus,  Avhich  had  been  observed  at 
Bennings,  Maryland,  in  1886.  Illustrations  Of  the  larva  and  imago  are 
given  in  the  bulletin,  together  with  the  folloAving  description: 

The  moth  or  perfect  insect  averages  -]  an  inch  in  length  and  measures  about  1 inch 
across  its  expanded  wings.  The  body  is  slender  ; its  front  wings  are  of  an  ashy-gray 
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color,  marked  with  rows  of  brownish  scales  between  tlie  veins  and  two  transverse 
rows  of  brownish  scales  on  the  outer  portion  of  the  wing,  the  other  third  of  which  is 
also  of  a darker  color  than  the  remainder  of  the  wing.  The  fringe  of  the  wing  is  of 
the  same  ash-gray  color  as  the  wing  itself,  and  there  is  a row  of  black  scales  along 
the  apical  margin  of  the  wing.  The  hind  wings  are  a darker  color  than  the  front 
wings.  The  thorax,  abdomen,  and  legs  are  the  same  color  as  the  wings.  Two  long 
scaly  palpi  project  from  the  front  of  the  head  like  a proboscis  or  beak. 

A peculiarity  of  this  insect  that  is  very  noticeable  is  that  when  at  rest  the  wings 
and  body  are  elevated  at  an  angle  with  the  substance  on  which  it  rests. 

The  larva  or  caterpillar  is  about  1 inch  in  length  when  fully  grown  and  of  a slen- 
der, cylindrical  form,  and  of  a pinkish-white  color  slightly  tinged  with  brown.  The 
head  is  dark  brown  or  black.  There  are  several  stiff  bristles  or  hairs  upon  each 
segment. 

Report  on  insects,  0.  H.  Fernald  ( Massachusetts  Hatch  Sta.  Bui. 
Ho.  20 , Jan.,  1893 , pp.  16,  figs.  13). — Illustrated  accounts  of  the  fol- 
lowing injurious  insects,  witli  suggestions  regarding  remedies:  Spring 
cankerworm  ( Paleacrita  vernata ),  fall  cankerworm  (Anisopterix  pome- 
tar  ia),  apple  tree  tent  caterpillar  ( Clisiocampa  americana,)  fall  web  worm 
(Hypliantria  cunea),  white-marked  tussock  moth  (Orgyia  leucostigma), 
willow  tussock  moth  ( 0.  definita),  and  the  European  tussock  moth 
(0.  antiqua). 

Inspection  of  Paris  green  (Louisiana  Stas.  Bui.  Ho.  18,  2d  ser.,  pp. 
529-532). — The  text  of  the  State  law  regulating  the  trade  in  Paris 
green,  with  notes  on  the  quality  of  the  product  sold  in  the  State  and 
a description  of  the  method  of  analysis  used  at  the  station. 
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On  fodder  articles  and  fodder  supplies,  0.  A.  Goessmann  (Ma&£* 
sachusetts  /State  Sta.  Bui.  Ho.  45,  Hov.,  1892,  pp.  15). — In  this  article  the 
author  strongly  advocates  the  raising  of  a greater  variety  of  crops  for 
stock-feeding  and  especially  more  leguminous  crops  to  take  the  place 
of  more  expensive  commercial  feeding  stuffs;  and  he  urges  that  in  se- 
lecting crops  to  be  grown  or  feeds  to  be  bought,  the  question  of  their 
manurial  value  should  be  considered.  He  shows,  for  instance,  that 
while  corn  meal,  costing  $24  per  ton,  has  a manurial  value  of  only  $7.31 
per  ton,  Chicago  gluten  meal,  cotton  seed  meal,  and  linseed  meal  (old 
process),  costing  from  $26  to  $28  per  ton,  have  a manurial  value  ranging 
from  $14.72  to  $23.52  per  ton. 

During  the  past  year  (1892)  the  station  tested  the  following  forage  \ 
plants : Summer  vetch,  sojabeans,  Bokhara  cloyer,  sainfoin,  horse  beans,  / 
cowpeas,  yellow  trefoil,  serradella,  prickly  comfrey,  flat  pea  (Lathy r us  * 
sylvestris),  kidney  vetch,  blue  lupine,  yellow  lupine,  silver-hull  buck- 
wheat, Japanese  buckwheat,  common  buckwheat,  summer  rape,  winter 
rape,  Jerusalem  artichoke,  and  sugar  beets.  The  detailed  report  of  these 
trials  is  reserved  for  the  annual  report.  A summary  of  the  yield  of 
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some  of  these  plants  grown  on  a large  scale  is  given  in  a table  and  com- 
pared with  hay  and  rowen,  as  follows : 


Yield  of  various  forage  crops  per  acre. 


Crop. 

Yield 
per  acre. 

Dry  mat- 
ter per 
acre. 

Nitrogen 
per  acre. 

Podder  corn  (kernels  glazing)  

Tons. 

18 

Pounds. 
11, 329 
4,  313 

Pounds. 

116 

Serradella  

12 

104 

Vetcli  and  oats 

8. 05 

2,  894 
5,  949 

3,  509 
4,406 

78 

Soja  beans 

11. 1 

71 

Hay 

2 

58 

Hye 

7 

37 

Peas  and  oats 

5 

1,  368 

36 

Powen 

1 

1,795 

1,285 

36 

Hungarian  grass  

2.5 

18 

“Rye,  vetch  and  oats,  peas  and  oats,  part  of  soja  beans,  of  corn,  and 
of  serradella  have  been  fed  as  green  fodder,  and  the  remainder  of 
green  corn  and  soja  beans,  serradella,  and  Hungarian  grass  are  on 
hand  in  silos  as  mixed  silage  for  winter  use/7 

The  yield  of  hay  and  rowen  (3  tons  per  acre)  is  believed  to  be  far  in 
excess  of  the  average  for  the  State,  which  u does  not  much  exceed  1 ton 
of  hay  per  acre.” 

A table  is  given  which  embodies  the  maximum  and  minimum  per- 
centages of  dry  matter,  protein,  and  fat  found  in  the  analyses,  made  at 
the  station,  of  a large  number  of  commercial  feeding  stuffs.  This 
shows  the  wide  variations  in  the  composition  of  these  materials,  espe- 
cially by-products  from  factories,  at  different  times,  and  indicates  the 
desirability  of  State  control  of  the  sale  of  feeding  stuffs. 

“The  money  invested  by  farmers  for  securing  commercial  feeding 
stuffs  as  an  additional  food  supply  for  home  consumption  exceeds  to- 
day many  times  the  amount  spent  for  commercial  fertilizers.  * * * 

The  generally  conceded  success  of  the  introduction  of  a well-regulated 
system  of  State  inspection  of  commercial  fertilizers  seems  to  suggest 
the  adoption  of  a similar  course  Avith  reference  to  the  trade  in  commer- 
cial feeding  stuffs.” 

Effect  of  food  on  composition  of  butter  fat,  F.  W.  Morse  (Hew 
Hampshire  Sta.  Bui.  Ho.  16 , Sept.  1892,  pp.  20). 

Synopsis. — An  account  of  experiments  with  twelve  cows  to  test  the  effects  of  corn  meal, 
gluten  meal,  cotton-seed  meal,  cotton  seed,  wheat  gluten,  corn  starch,  mixed 
hay,  oat  hay,  clover  hay,  vetch  hay,  pasture  grass,  cotton-seed  oil,  palm  oil, 
corn  oil,  cocoanut  oil,  stearin,  and  olein,  respectively,  on  the  volatile  fatty 
acids  and  the  iodine  number  of  the  butter.  The  analyses  of  the  feeding  stuffs 
and  butter  are  tabulated.  The  results  indicate  that  certain  of  the  materials 
mentioned  do  affect  the  volatile  fatty  acids  and  the  iodine  number  of  the  butter 
and  suggest  a connection  between  the  fat  of  the  food  and  the  fat  of  the  milk. 

Effect  of  common  feeding  stuffs. — Two  series  of  experiments  are  de- 
scribed— one  to  study  the  effect  of  grain  feeds,  and  the  other  of  different 
kinds  of  hay. 
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In  tlie  first  series  of  trials  eight  cows  (four  lots  of  two  each)  were 
used.  The  coarse  fodder  (hay,  grass,  and  silage)  remained  constant 
until  the  last  period,  when  pasturage  was  given  in  its  stead.  Corn 
meal  was  compared  with  cotton-seed  meal  and  with  gluten  meal,  and 
the  effect  observed  of  adding  about  a pound  of  wheat  gluten  to  the  daily 
ration.  The  trials  continued  through  June  and  July.  Samples  of  but- 
ter were  taken  for  analysis  at  frequent  intervals.  The  results  of  the 
trials  are  summarized  as  follows:  “ Corn  meal  had  no  effect  on  the  vola- 
tile acids,  but  lowered  the  iodine  number;  gluten  meal  affected  the 
volatile  adds  only  after  they  had  been  depressed  by  some  other  food, 
when  it  raised  them,  while  the  iodine  number  was  raised  in  every  case; 
cotton-seed  meal  lowered  both  volatile  acids  and  iodine  number.  Grass 
did  not,  in  general,  affect  the  composition  of  the  butter,  which  fact 
corresponds  with  recent  German  investigations.” 

Part  of  the  cows  were  dropped  during  the  trial,  but  u in  the  case  of 
the  four  cows  continuing  through  the  experiment  the  volatile  acids 
decreased  and  the  iodine  number  increased  as  the  period  of  lactation 
advanced,”  agreeing  in  this  respect  Avith  the  observations  of  others. 

In  the  second  series  seven  cows  were  used  (four  lots),  three  of  which 
were  used  in  the  first  series.  Here  the  grain  ration  (middlings,  gluten 
meal,  and  cotton  seed  meal)  and  silage  remained  constant,  and  mixed 
hay  was  compared  with  oat  hay,  clover  hay,  and  vetch  hay,  respect- 
ively. Neither  vetch'  nor  oat  hay  produced  any  apparent  change  in  the 
volatile  fatty  acids.  Clover  hay  appeared  to  increase  the  volatile  fatty 
acids,  and  mixed  hay  sustained  this  increase. 

The  sinking  of  volatile  acids  and  rising  of  the  iodine  number  with  the  advance  of 
lactation  was  again  seen  in  this  series.  Some  of  the  results  of  this  scientific  in- 
vestigation are  in  accord  with  the  practice  of  many  dairymen  who  produce  a high 
grade  of  butter.  A favorite  ration  with  them  is  corn  meal  and  clover  or  mixed  hay. 

Corn  meal  has  been  shown  to  produce  a hatter  fat  with  a low  iodine  number,  cor- 
responding to  a hard,  firm  butter.  Clover  hay  and  mixed  hay  have  produced  a 
batter  fat  with  a high  figure  for  volatile  acids,  which  is  equivalent  to  a high  flavor. 

Nevertheless,  corn  meal  and  clover  hay  are  not  the  only  suitable  foods  for  produc- 
ing a firm,  highly  flavored  butter,  and  the  study  of  this  bulletin  should  show  other 
combinations  even  better. 

Effect  of  various  oils , etc.— Iu  the  first  series  of  trials,  with  the  same 
cows  used  in  previous  trials,  the  effect  Avas  tried  of  adding  cotton  seed, 
cotton-seed  oil,  and  starch,  respectively,  to  gluten  meal.  Gluten  meal, 
cotton  seed,  and  cotton  seed  meal  were  also  fed  singly.  A constant 
ration  of  silage,  hay,  and  middlings  was  fed  in  addition  to  the  grain. 
The  iodine  number  decreased  in  the  case  of  the  two  lots  receiving  cot- 
ton seed  or  cotton- seed  meal,  while  the  volatile  fatty  acids  decreased 
with  one  lot  on  either  of  these  feeding  stuffs,  and  with  the  other 
decreased  on  cotton  seed  and  increased  on  cotton-seed  meal.  u Com- 
paring the  rate  of  change  in  both  constituents,  for  each  substance, 
cotton  seed  influenced  the  composition  of  the  butter  more  than  the 
cotton-seed  meal.” 


664 


EXPERIMENT  STATION  RECORD. 


When  cotton  seed  oil  (13.5  oz.  per  1,000  pouuds  live  weight  per  day) 
was  fed  with  gluten  meal  u there  was  a decided  lowering  of  the  volatile 
acids,  which  was  apparently  due  to  the  oil,  but  the  iodine  number  was 
not  changed  much.” 

Corn  starch  (3.4  pounds  per  1,000  pounds  live  weight)  fed  with  gluten 
meal  u produced  the  same  effect  as  corn  meal,  decreasing  the  iodine 
number  and  causing  no  variation  in  the  volatile  acids.” 

In  a continuation  of  these  experiments  3 cows,  used  in  previous  trials, 
were  fed  a constant  basal  ration,  to  which  was  added,  in  separate  peri- 
ods, 11  oz.  each  of  palm  oil,  corn  oil,  cotton  seed  oil,  cocoanut  oil,  com- 
mercial stearin,  and  olein.  The  basal  ration  consisted  of  silage,  clover 
or  vetch  hay,  oatmeal,  and  middlings. 

As  the  result  of  these  trials,  it  was  shown  that  the  volatile  acids  were  only  slightly 
affected,  hut  on  the  whole  were  decreased  by  feeding  fats.  A comparison  of  the 
changes  in  the  butter  fat  with  the  volatile  acids  of  the  fats  used  in  the  rations 
showed  a striking  result,  and  the  comparison  is  here  given : 


Oil  fed. 

Volatile 
acids  of  oil 
fed. 

Change  in  volatile  acids 
of  butter. 

Cocoanut  . ..............  

6.5 

30.  7 to  29. 8 

— 0.  9 

3.2 

29.  0 to  28.  4 

— 0.6 

Cotton-seed 

1. 1 

31.  3 to  25.  2 

— 6.1 

1.7 

33. 1 to  31.  5 

— 1.6 

2.  0 

27.  6 to  30.  7 

+ 3.1 
-3.5 

Stearin .......... 

1.4 

31.  5 to  28.  0 

With  the  exception  of  the  olein,  which  increased  the  volatile  acids  over  the  pre- 
vious ration,  the  fats  caused  the  volatile  acids  of  the  butter  to  vary  in  the  order  of 
their  own  contents  of  volatile  acids. 

The  iodine  number  was  more  affected  by  feeding  the  fats,  and  here  again  was  a 
striking  coincidence,  which  is  shown  in  the  following  comparison  of  the  oils  and 
their  action : 


Oil  fed. 

Iodine 
number  of 
oil  fed. 

Change  in  iodine  num- 
ber of  butter. 

Corn 

112.8 

28. 4 to  38. 1 

+ 9.7 
+ 8.4 
+ 1.8 
— 7.  4 

Cottonseed 

106. 1 

33.  5 to  41.  9 

Palm 

52.2 

33. 0 to  34.  8 

Cocoanut  

7. 1 

31.  6 to  24  2 

Olein 

47.5 

32.  3 to  31.  6 

— 0.7 

Stearin 

24.1 

34.  8 to  35.  6 

+ 0.8 

In  this  comparison  it  is  shown  that  with  the  exception  of  the  olein  the  fats  caused 
the  iodine  number  in  the  butter  to  vary  in  accordance  with  their  own  iodine  num- 
bers. 

Summary  of  results. — The  results  agree  with  those  of  previous  studies 
reported  in  Bulletin  No.  13  of  the  station  (E.  S.  B.,  vol.  hi,  p.  86)  in 
showing  that  gluten  meal  raised  the  iodine  number  of  the  butter  fat 
in  every  case — that  is,  gave  a softer  butter  than  corn  meal  or  cotton- 
seed meal. 

It  was  found  that,  of  the  constituents  of  corn  meal,  the  gluten  or  albuminoids  had 
the  property  of  affecting  the  volatile  acids  in  the  butter  fat,  while  the  starch  and 
oil  affected  the  iodine  number,  the  former  decreasing  and  the  latter  increasing  iff 
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Since  gluten  meal  contained  botli  oil  and  albuminoids,  and  tbe  oil  affected  the  iodine 
number  as  much  as  the  gluten  meal  did,  it  was  impossible  to  say  that  the  albu- 
minoids did  or  did  not  act  on  it. 

Of  the  cotton-seed  constituents,  it  was  found  that  the  oil  and  the  meal,  or  nitrog- 
enous part,  affected  the  volatile  acids  alike;  but  the  iodine  number  was  raised  by 
the  oil  and  lowered  by  the  meal. 

When  fed  altogether  in  the  original  grain,  cotton  seed  produced  the  effect  of  the 
meal  or  nitrogenous  matter;  while  corn  produced  the  effect  of  the  starch. 

These  trials  with  carbohydrates,  albuminoids,  and  fats  were  not  numerous  enough 
to  enable  one  to  formulate  a new  theory  from  them  or  to  overthrow  old  theories; 
but  they  do  not  agree  with  the  theory  that  milk  fat  is  formed  from  the  albuminoids 
only  of  the  food  constituents/ and  that  fats  in  the  food  do  not  enter  into  the  fat  of 
of  the  milk. 

Stock  feeders’  guide,  G.  H.  Whitciier  (Neiv  Hampshire  Sta.  Bui. 
No.  17 , Oct.,  1892,  pp.  14,  fig.  1). — This  is  a popular  bulletin  for  farmers, 
on  the  application  of  feeding  standards  in  practice,  and  is  accompanied 
by  a chart  for  use  in  the  barn.  It  contains  tables  giving  German  feed- 
ing standards,  the  composition  of  a large  number  of  feeding  stuffs, 
standard  grain  mixtures,  and  12  standard  rations  for  cows  per  1,000 
pounds  live  weight.  The  method  of  calculating  rations  is  explained  in 
the  bulletin  and  the  chart. 

A reprint  from  bulletin  No.  4 of  the  station,  describing  the  construc- 
tion of  a home-made  balance  for  weighing  coarse  fodder,  is  given  in  an 
appendix. 
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Fourth  Annual  Report  of  Alabama  College  Station  {Alabama 
College  Sta.  Report  for  1891,  pp.  19). — This  includes  the  reports  of  the 
treasurer  (for  the  fiscal  year  ending  June  30,  1891),  chemist,  botan- 
ist, biologist,  and  agriculturist,  which  contain  brief  outline  statements 
regarding  the  work  of  the  station.  The  number  of  analyses  made  in 
the  chemical  laboratory  during  1891  was  446,  and  included  fertilizers, 
feeding  stuffs,  milk,  butter,  and  miscellaneous  substances.  A botanical 
survey  of  the  State  is  in  progress.  Studies  on  woods  and  weeds  have 
been  made.  A list  of  articles  published  during  the  year  in  different 
journals  by  the  biologist,  G.  F.  Atkinson,  is  given. 

Fourth  and  Fifth  Annual  Reports  of  Indiana  Station  (Indiana 
Sta.  Reports  for  1891  and  1892,  pp.  30  and  25). — These  include  the  re- 
ports of  the  director,  agriculturist,  veterinarian,  chemist,  horticulturist, 
and  botanist,  which  contain  an  outline  of  the  work  of  the  station  dur- 
ing 1891  and  1892.  There  are  also  financial  statements  for  the  fiscal 
years  ending  June  30,  1891  and  1892. 


ABSTRACTS  OF  PUBLICATIONS  OF  THE  UNITED  STATES  DEPARTMENT  OF  AGRI- 
CULTURE. 


Insect  Life  ( Division  of  Entomology , Insect  Life , vol.  v,  No.  2,  Nov., 
1892 , pp.  63-146 , fig.  3.) — The  larger  part  of  this  number  is  devoted  to 
the  proceedings  of  the  fourth  annual  meeting  of  the  Association  of  Eco- 
nomic Entomologists,  which  was  held  at  Rochester,  New  York,  August 
15  and  16,  1892.  The  following  are  the  special  articles  incorporated  in 
the  minutes : 

Address  of  the  first  vice-president , 8.  A.  Forbes  (pp.  68-76). — A sum- 
mary of  the  principal  work  of  the  year  in  economic  entomology. 

Hypoderas  columbw , D.  8.  Kellicott  (pp.  77-78), — Description  with  fig- 
ure of  this  interesting  mite  which  was  found  in  the  thymus  of  a domes- 
tic pigeon  at  the  Ohio  State  University. 

The  possible  and  actual  influence  of  irrigation  on  insect  injury  in  Few 
Mexico , C.  H.  T.  Townsend  ( pp.  78-81). — A discussion  of  the  importance 
of  irrigation  in  New  Mexico  and  its  possible  effects  upon  the  vine  leaf 
hopper  (Typhlocyba  vitifex ),  codling  moth  ( Garpocapsa  pomonella ), 
peach-tree  borer  ( Sannina  exitiosa ),  green  June  beetle  ( Allorliina  muta- 
bilis ),  and  a number  of  other  insects. 

Notes  on  AEgeriidce  of  central  Ohio , D.  8.  Kellicott  (pp.  81-85). — A series 
of  notes  on  the  life  history  of  Melittia  ceto , Sciapteron  tricincta , AEgeria 
corni , and  AE.  rubristigma. 

The  bean  weevil , M.  V.  S linger  land  (pp.  86-87). — In  this  article  the 
normal  method  of  oviposition  is  stated  to  be  as  follows : The  beetle  first 
gnaws  a narrow  slit  through  the  ventral  suture  of  the  pod.  It  then 
forces  its  telescopic  ovipositor  through  the  slit  and  deposits  its  eggs  in 
a cluster  on  the  inside  of  the  pod.  The  insect  breeds  through  several 
generations  in  dry  beans  and  is  readily  destroyed  by  bisulphide  of 
carbon. 

Dr  aster  ia  erechtea , M.  V.  Slingerland  (pp.  87, 88). — The  common  grass 
moths  ordinarily  known  by  this  name  are  shown  to  comprise  in  reality 
two  species,  viz,  D.  erechtea , Cramer,  and  D.  crassiuscula , Haworth. 
There  are  three  annual  generations  of  each  species  in  New  York,  the 
adults  appearing  in  May,  July,  and  September. 

Orthezia  insignis  as  a garden  pest,  T.  D.  A.  G ocher  ell  (p.  89). — This  scale 
insect,  while  common  upon  roadside  weeds  in  Jamaica,  is  injurious  to  a 
species  of  Coleus  and  to  white  violets  in  that  island. 
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Some  features  of  an  apparent  joint-worm  attack , F.  M.  Webster  (pp. 
89,  90). — An  injury  to  wlieat  stems  in  northern  Ohio  which  closely 
resembles  that  of  the  joint-worm  was  possibly  produced  by  that  insect. 

A new  enemy  to  timothy  grass , L.  0.  Howard  (pp.  90-92,  figs.  2).— An 
account  of  damage  to  timothy  grass  by  Oncognathus  binotatus  at  an 
elevation  of  2,500  feet  in  Greene  County,  New  York.  The  different 
stages  are  figured  with  the  exception  of  the  egg. 

Food  plants  of  some  North  American  Membracidce , F.  W.  Goding  (pp. 
92,  93).— List  of  species  with  food  plants  indicated  in  tabular  form. 

Notes  of  the  year  in  New  Jersey , J.  B.  Smith  (pp.  93-98). — A general 
review  of  the  insects  injuring  New  Jersey  crops  during  the  early  sum- 
mer of  1892. 

Tliepear  tree  Psylla  { Psyllapyricola ),  M.  V.  Slingerland  (pp.  100-104). — • 
Preliminary  announcement  of  the  facts  subsequently  published  in  Bul- 
letin No.  44  of  the  New  York  Cornell  Station  (E.  S.  R.,  vol.  iv,  p.  472). 

The  pear -leaf  blister  mite  {Phytoptus  pyri),  M.  V.  Slingerland  (pp.  104- 
106). — Kerosene  emulsion  containing  at  least  20  per  cent  of  kerosene 
was  found  to  be  a practical  remedy  when  applied  during  the  winter. 

The  parsnip  web-ivorm  {Depress aria  heracliana ),  E.  B.  Southwick  (pp. 
106-109). — A series  of  observations  on  the  life  history  of  this  insect, 
showing  that  numbers  are  destroyed  by  the  potter  wasp  {Eumenes  fra- 
terna)  and  by  a fungous  disease. 

Notes  from  the  Mississippi  station,  H.  F.  Weed  (pp.  110-111). — Records 
the  occurrence  of  the  horn  fly  in  Mississippi,  damage  to  beans  by  Cero- 
toma  caminea , to  lupines  by  Mecyna  reversaiis , and  to  cotton  by  Arctia 
phyllira. 

Notes  on  injurious  insects  of  1892 , H.  Osborn  (pp.  111-114). — In  addi- 
tion to  a general  summary  of  common  pests  in  Iowa,  the  author  treated 
of  the  life  history  of  three  of  the  common  leaf  hoppers,  viz,  Agallia 
sanguineolenta , Deltocephalus  inimieus , and  D.  debilis. 

Kansas  notes , V.  L.  Kellogg  (pp.  114-116). — The  principal  damage 
done  to  crops  in  this  State  during  1891  was  by  the  wheat  straw  worm 
{Isosoma  tritici). 

Notes  on  plant  faunae , T.  I).  A.  Cockerell  (pp.  117-121). — A theoreti- 
cal paper  considering  the  question  of  origin  of  food  plants  of  injurious 
species  and  their  variation  and  increased  injury  consequent  upon  newly 
acquired  food  habits. 

Spraying  with  arsenites  vs.  bees , F.  M.  Webster  (pp.  121-123). — An 
account  of  a series  of  experiments  in  which  bees  were  inclosed  and 
forced  to  feed  exclusively  on  the  blossoms  of  fruit  trees  sprayed  with 
Paris  green.  The  results  were  inconclusive. 

Notes  on  injurious  insects  in  Canada  in  1892 , J.  Fletcher  (pp.  124- 
126). — A general  summary  of  a dozen  or  more  insect  outbreaks. 

An  Australian  Scymnus  established  and  described  in  California , C.  V» 
Filey  (pp.  127-128). — It  is  shown  that  Scymnus  lophanthw  described  by 
21468— No.  8—4 


668 


EXPERIMENT  STATION  RECORD. 


F.  E.  Blaisdell  as  a new  California  Scymnus  is  one  oftlie  species  intro- 
duced by  Mr.  Koebele  from  Australia. 

Further  notes  on  the  food  of  Limax  campestris,  Binney , F.  M.  Webster 
(pp.  128-130). — Records  observations  concerning  the  feeding  of  this 
slug  upon  plant  lice. 

Abstract  of  proceedings  of  the  Rochester  meeting  of  the  Entomological 
Club  of  the  American  Association  for  the  Advancement  of*  Science  (pp. 
132-134). — A brief  summary  of  the.  papers  read  at  the  meeting. 

Correspondence  and  general  notes  (pp.  135-146). — Among  the  subjects 
treated  are  the  following:  Successful  colonization  of  Vedalia  in  Egypt; 
new  localities  for  the  Mediterranean  Hour  moth ; damage  by  the  codling 
moth  in  Nebraska;  success  of  a Yedalia  importation;  quails  vs.  potato 
bugs;  mosquito  remedies  again;  widespread  trouble  from  the  horn  fly; 
and  tannin  in  a sumach  plant-louse  gall. 

Insect  Life  ( Division  of  Entomology,  Insect  Life,  vol.  v,  No.  3,  Jan., 
1893, pp.  147-212, figs  13. ). — This  number  contains  the  following  articles : 

The  glassy -iv inged  sharpshooter,  C.  V.  Riley  and  L.  0.  Howard  (pp. 
150-154). — An  illustrated  account  of  the  damage  done  by  Homalodisca 
coagulata,  Say,  to  cotton  bolls  and  Le  Conte  pear,  to  the  new  growth  of 
the  orange  tree,  and  to  asparagus,  the  damage  to  cotton  being  more 
marked  than  the  others.  The  insects  are  particularly  prevalent  in  cot- 
ton fields  which  are  bordered  by  young  poplar  growth,  along  the  banks 
of  streams,  and  especially  in  the  State  of  Louisiana.  Where  the  damage 
is  great  it  will  pay  to  make  a single  application  of  kerosene  emulsion  to 
the  poplar  growth  before  the  insects  have  migrated  from  this  to  cotton 
in  the  early  summer. 

The  osage  orange  Pyralid,  Mary  E.  Murtfeldt  (pp.  155-158). — An  illus- 
trated account  of  the  life  history  of  Loxostege  maclurce,  Riley,  a new 
enemy  to  osage  orange,  with  a description  of  the  species. 

The  food  plants  of  some  Jamaican  Coccidce,  T.  I).  A.  Cocherell  (pp. 
158-160). — List  of  Cocckke  found  in  Jamaica  with  indications  of  food 
plants  and  localities. 

The  u maxillary  tentacles n of  Pronuba,  J.  B.  Smith  (pp.  161-163). — 
Homologizes  the  specially  developed  maxillary  tentacle  with  thepalpifer. 

The  potalo-tuber  moth,  R.  Allan  Wight  (pp.  163,  164). — An  account 
of  the  habits  of  Lita  solanella,  Boisd.,  in  New  Zealand,  with  the  sugges- 
tion that  it  originally  attacked  a flag  (Typha  angustifolia),  used  by  the 
natives  to  thatch  the  roofs  of  their  potato  houses. 

Food  plants  of  North  American  species  of  Bruchus  (pp.  165,  166). — A 
list  of  the  food  plants  of  the  North  American  species  of  Bruchus  drawn 
from  the  notebooks  of  the  division  and  compiled  from  published 
records. 

The  strawberry  weevil,  F.  H.  Chittenden  (pp.  167-186). — A full  illus- 
trated account  of  the  life  history  of  Anthonomus  signatus , Say,  drawn 
from  the  notebooks  of  the  division  and  from  the  observations  of  the 
author.  Principal  subheads  of  the  articles  are : Past  history ; the  year’s 
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investigations;  work  of  tlie  insect;  life  history;  parasites  and  natural 
enemies;  and  remedies.  The  author  shows  that  the  insect  breeds  in 
the  flower  heads,  and  that  it  affects  certain  wild  plants  in  which  it 
probably  normally  breeds,  the  original  food  plant  being  probably  Rubus 
villosus.  The  parasites  reared  were  Calyptus  tibiator , Ci\,  Bracon 
antlionomi , Ashm.,  Catolaccus  anthonomi , Aslnn.,  and  Catolaccus  incer- 
tus , Ashm.,  the  three  last  being  new  species,  described  by  Mr.  Ash- 
mead  in  connection  with  the  article.  The  principal  remedies  suggested 
are  the  use  of  trap  crops  and  covering  the  beds  at  certain  times. 

Damage  to  forests  by  the  destructive  pine  baric  beetle , A.  D.  Iloplcins 
(pp.  187-189). — An  account  of  the  damage  done  in  Virginia  and  West 
Virginia  by  Dendroctonus  frontalis  to  the  pine  forests.  The  extent  of 
the  damage  is  indicated  and  an  account  is  given  of  the  introduction  of  a 
European  enemy,  Clerus  formicarius , which  Mr.  Hopkins  went  to 
Europe  to  secure. 

An  interesting  water  bug  {Rheum atob ales  rileyi , Bergrotli),  pp. 
189-194). — A full  descriptive  account  of  various  stages  of  this  insect, 
with  illustrations. 

Correspondence  and  general  notes  (pp.  194-212). — Among  the  subjects 
treated  are  the  following:  First  larval  stage  of  the  pea  weevil;  swarm- 
ing of  the  Arcliippus  butterfly;  some  imported  Australian  parasites; 
a new  parasite  of  the  red  scale;  an  insect  transmitter  of  contagion. 

The  Russian  thistle  and  other  troublesome  weeds,  L.  H.  Dewey 
(Division  of  Botany,  Farmers’  Bui.  No.  10 , pp.  16,  plates  2). — A pQpnlar 
description  of  the  Russian  thistle  or  Russian  cactus  (Salsola  Icalifwkx 
tragus ) with  suggested  means  for  its  repression.  Other  weeds  arb 1 
described  and  means  suggested  for  their  extermination,  as  follows: 
Wild  mustard  ( Brassica  sinapistrum ),  worm-seed  mustard  (Fry simian 
cheiranthoides ),  treacle  mustard  or  western  wallflower  (Frysimum- 
asperum ),  false  flax  ( Camelina  sativa ),  shepherd’s  purse  ( Capsella  bursa- 
pastor  is),  pennycress  or  French  weed  ( Thlaspi  arvense),  peppergrass 
( Lepidium  intermedium),  wild  licorice  (Glycyrrhiza  lepidota),  wild  rose 
( Rosa  blanda),  rosinweed  ( Grindelia  squarrosa .),  goldenrod  (Solidago 
rugosa,  S.  nemoralis,  S.  canadensis),  marsh  elder  (Iv a xanthiifolia),  great 
ragweed  ( Ambrosia  trifida),  ragweed  (A.  artemisiafolia,  A.  p silo  st  achy  a), 
cocklebur  (Xanthium  canadense),  wormwood  (Artemisia  biennis),  tumble- 
weed (Amarantus  albus ),  lamb’s  quarters  or  pigweed  (Chenopodium 
album),  winged  pigweed. (Cycloloma  platyphyllum),  dock  (Rum ex  salici- 
folius,  R.  obtusifolius,  R.  crispus),  black  bindweed  (Polygonum  convol- 
vulus), barnyard  grass  ( Panicum  crus-galli),  sandbur  or  burgrass  (Cen- 
chrus  tribuloides),  porcupine  or  needle  grass  (Stipa  spar  tea),  couch, 
quick,  or  quack  grass  (Agropyrum  repens ),  and  squirrel  tail  grass  or 
wild  barley  ( Hordeum  jubatum). 

Monthly  Weather  Review  (Weather  Bureau,  Monthly  Weather  Re- 
view, vol.  xx,  Nos.  9-12 , Sept.-Dee.,  1892,  pp.  235-345 , charts  20). 
Besides  the  meteorological  reports  usually  given  in  this  publication,  the 
September  number  contains  an  article  on  a September  “ norther  ” on 
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tlie  Mexican  coast,  and  the  November  number  articles  on  the  tornado 
at  Eagles  Mere,  Pennsylvania,  June  27,  1892,  and  the  Galveston  Island 
tornado  of  November  6,  1892. 

Fluctuations  of  the  level  and  rate  of  movement  of  ground  water, 

E.  H.  King  ( Weather  Bureau  Bui.  No.  5,  pp.  75,  Jigs.  3,  plates  6). — This 
is  a detailed  summary  of  observations  and  experiments  made  since  July, 
1888,  at  the  Wisconsin  Agricultural  Experiment  Station,  under  the  fol- 
lowing heads:  First  observations ; instruments  for  measuring  changes 
in  the  level  of  water  in  wells;  topography  of  the  area  occupied  by  the 
wells,  geological  structure  of  the  locality;  configuration  of  the  surface 
of  the  ground  water;  the  percolation  of  water  into  wells;  a sanitary 
problem;  one  cause  of  decrease  of  head  in  artesian  wells  and  at  pump- 
ing stations;  seasonal  changes  in  the  height  of  ground  water;  relation 
between  the  amount  of  rise  in  the  surface  of  ground  water  and  the 
rainfall;  the  capillary  storage  capacity  of  long  columns  of  soil ; relation 
of  the  normal  gradient  of  the  ground-water  surface  to  tile  drainage; 
natural  subirrigation ; flow  of  ground  water  from  the  lower  under  the 
higher  lands;  the  rate  at  which  the  level  of  the  ground- water  surface 
changes;  relation  of  the  rate  of  fall  in  the  ground  water  surface  to  baro- 
metric pressure;  rate  of  change  in  the  ground- water  level  from  morn- 
ing to  evening  and  from  evening  to  morning;  automatic  records  of  the 
fluctuations  in  the  level  of  ground  water ; the  complex  character  of 
fluctuations  to  which  the  surface  of  ground  water  is  subject;  influence 
of  barometric  changes  on  the  rate  of  flow  from  springs,  artesian  wells, 
and  tile  drains;  barometric  oscillations  in  the  level  of  water  in  Avells; 
semi-diurnal  oscillations  in  the  level  of  Avater  in  wells;  influence  of 
diurnal  changes  in  soil  temperature  in  producing  corresponding  oscil- 
lations in  the  level  of  ground  water;  effect  of  increasing  soil  tempera- 
ture on  the  general  height  of  the  ground- water  surface;  influence  of 
changes  in  soil  temperature  on  underground  drainage;  temperature 
tide  of  the  ground  water  surface;  seismic  oscillations  of  the  ground- 
water  surface;  the  mechanical  action  of  barometric  changes  in  produc- 
ing fluctuations  ifi  the  level  and  drainage  of  ground  Avater;  cause  of 
temperature  oscillations  in  the  level  of  ground  water;  instantaneous 
percolation  after  rains;  percolation  through  frozen  ground;  and  some 
directions  in  which  further  study  is  needed. 

The  principal  points  in  these  investigations  have  already  appeared 
in  the  Annual  Reports  of  the  Wisconsin  Station  for  1889,  p.  189  (E.  S. 
R.,  vol.  ii,  p.  432),  1890,  p.  120  (E.  S.  R.,  vol.  n,  p.  442),  and  1891,  p.  91 
(E.  S.  R.,  vol.  iv,  p.  122).  The  present  report  describes  and  illustrates 
the  apparatus  used,  especial  attention  being  given  discussions  of  various 
self- registering  instruments  devised  by  the  author.  Full  experimental 
data  are  given  in  numerous  tables  and  diagrams. 

The  following  suggestions  regarding  further  study  in  this  field  are 
made: 

A careful  and  detailed  study  of  the  movements  of  ground  water  ought  to  supply 
very  important  knowledge  hearing  upon  the  contamination  of  drinking  waters  and 
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the  spreading  of  certain  classes  of  contagious  diseases,  and  thus  help,  to  place  the 

water  supply  for  both  urban  and  rural  purposes  under  better  sanitary  conditions. 
* * *■ 

In  the  utilization  of  natural  subirrigation  * * * and  in  the  reclaiming  of 

swamp  lands  for  agricultural  purposes,  which  must  he  of  growing  importance  in  the 
immediate  future,  there  is  imminent  need  for  new  knowledge  in  the  same  direction. 

Before  we  can  understand  the  full  significance  and  extent  of  the  movements  of 
underground  water,  it  will  he  necessary  to  have  synchronous  observations,  covering 
not  only  considerable  intervals  of  time,  but  also  extended  areas  as  well,  and  valu- 
able contributions  to  our  knowledge  should  be  expected  if  improved  forms  of  self- 
registering apparatus  for  recording  the  changes  in  the  level  of  ground  water  were 
to  be  set  up  at  many  meteorological  and  experiment  stations ; and  since  the  soil  water 
has  been  shown  to  be  so  susceptible  to  movements  resulting  from  small  barometric 
and  temperature  changes,  there  should  be  forms  of  self-recording  soil  thermometers 
more  sensitive  than  any  now  available,  and  barographs  which  are  capable  of  record- 
ing much  smaller  changes  of  pressure  than  most  existing  instruments  do.  It  may  be 
that  a barograph  constructed  on  the  principle  of  the  air  barometer  described  in  this 
bulletin,  but  using  a fixed  oil  instead  of  water,  filling  the  chamber  with  chemically 
dry  air  and  burying  the  whole  more  deeply  in  the  ground  where  the  diurnal  changes 
of  temperature  would  always  be  very  small,  would  answer  the  needs  of  such  a 
study. 

If  the  movements  of  ground  water  generally  even  approximate  those  which  the 
observations  here  recorded  appear  to  indicate,  a fuller  understanding  of  them  must 
shed  much  light  upon  those  metasomatic  changes  which  are  of  such  great  importance 
in  geologic  processes  and  in  the  origin  and  formation  of  metalliferous  deposits. 

Then,  again,  if  tidal  fluctuations  do  really  exist  in  the  ground  water,  as  Mr.  Rob- 
erts has  affirmed,  and  if  it  is  sensitive  to  seismic  disturbances,  as  the  observations 
recorded  in  regard  to  the  moving  train  suggest,  a study  of  the  movements  of  ground 
water  may  be  expected  to  contribute  much  toward  an  understanding  of  the  nature, 
extent,  and  effects  of  the  movements  of  the  solid  portions  of  the  earth,  whether 
they  are  due  to  stresses  originating  in  extra-terrestrial  causes  or  geologic  or  meteor- 
ologic  shiftings  of  load  upon  the  earth’s  surface. 

Report  of  the  first  annual  meeting  of  the  American  Association 
of  State  Weather  Services  ( Weather  Bureau , Bui.  No.  7,  pp.  49 , Jigs. 
6. — An  account  of  this  meeting  was  given  in  Experiment  Station  Bec- 
ord,  vol.  iv,  p.  226. 

Besides  a full  report  of  the  xwoceedings,  this  bulletin  gives  appen- 
dices containing  pafiers  on  exposure  of  thermometers  and  on  methods 
of  signaling  weather  forecasts. 

Experiments  with  sugar  beets  in  1892,  H.  W.  Wiley  (Division 
of  Chemistry , Bui.  No.  36 , pp.  74) —N  record  of  experiments  in  the  cul- 
ture of  the  sugar  beet,  in  continuation  of  those  reported  in  Bulletin  No. 
33  of  the  Division  of  Chemistry  (E.  S.  B.,  vol.  iv,  p.  78).  The  Depart- 
ment of  Agriculture  distributed  8,159  packages  of  sugar-beet  seed  and 
made  analyses  of  the  samples  of  beets  sent  in  from  different  parts  of 
the  country.  The  details  of  these  analyses  are  given  in  tabulated  form. 
The  averages  by  States  and  Territories  are  as  follows : 
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Average  results  of  sugar-beet  trials  by  States  and  Territories. 


State. 

Number 

ot 

growers. 

Ana 

Total 

solids. 

ilyses  of  b 

Sucrose 
in  beet. 

eets. 

Purity. 

Yield  of 
beets  per 
acre. 

Probable 
yield  of 
sucrose 
per  acre. 

Per  cent. 

Per  cent. 

Per  cent. 

Tons. 

Pounds. 

Arkansas 

2 

15.  3 

9. 41 

64. 7 

California 

3 

20.0 

14.  72 

77.6 

15.9 

3, 161 

Colorado 

50 

19.1 

14.  82 

81.7 

17.6 

3,968 

Idaho  

1 

19.  5 

14. 65 

• 79.1 

Illinois 

4 

15.3 

10.  93 

75.2 

11.2 

1,653 

Indiana 

11 

16.1 

11. 23 

72.5 

11.5 

1,822 

Iowa 

8 

15.1 

10.  93 

76.2 

15.1 

2,  240 

Kansas 

9 

15.7 

11. 07 

74.2 

15.0 

2,281 

Kentucky 

1 

12.1 

8.  86 

77.2 

17.5 

2, 186 

Michigan 

9 

17.8 

14. 11 

83.4 

16.7 

3.796 

Minnesota 

15 

16.4 

12. 17 

78.1 

15.7 

2,  966 

Missouri 

2 

13.  4 

8.  09 

63.  4 

Montana 

1 

15.  8 

10. 93 

72.  8 

Nebraska 

9 

18.8 

14. 15 

79.3 

15.7 

3,  036 

Nevada 

1 

18.9 

15.  92 

83.4 

12.0 

3,  046 

New  Mexico 

5 

19.4 

15.  34 

83.2 

8.3 

2,  237 

New  York 

4 

18.9 

15.  43 

85.9 

15.4 

3,  815 

North  Carolina 

1 

12.9 

8.  99 

73.4 

3.6 

425 

North  Dakota 

4 

17.7 

12.  86 

76.5 

22.4 

3,820 

Ohio 

29 

16.1 

11.62 

76.0 

14.5 

2,  300 

Oregon  

6 

18.7 

14.  24 

80.2 

8.6 

1,487 

Pennsylvania 

2 

14.7 

10.  75 

75.8 

4.4 

918 

South  Dakota 

20 

18.3 

13. 12 

75.  5 

17.5 

3,434 

Tennessee 

1 

13.7 

9.  42 

72.  4 

Virginia 

2 

15.8 

11.95 

79.6 

8. 1 

1,543 

Washington 

9 

19.9 

14.  52 

76.8 

14.3 

3,113 

West  Virginia 

1 

17.4 

11.  29 

68.5 

Wisconsin 

9 

17.2 

12.  72 

77.8 

16.1 

2,  981 

Wyoming 

1 

18.8 

15.  20 

85.2 

Beports  are  given  on  experiments  in  the  production  of  beet  seed  and 
in  the  culture  of  beets  at  the  station  at  Schuyler,, Nebraska,  by  W.  Max- 
well, who  was  in  charge  of  the  station.  The  beets  intended  for  u moth- 
ers ” were  preserved  in  moist  sand  in  silos  during  the  winter.  The 
u mothers  v were  analyzed  the  first  week  in  April  and  were  then  planted 
in  the  field.  The  loss  of  sugar  in  the  beets  during  storage  averaged  2.85 
per  cent. 

The  vitality  of  the  mother  beets  was  almost  perfect ; not  more  than  20  out  of  4,435 
failed  to  grow  and  produce  seed.  The  cultivation  received  was  simply  keeping  the 
weeds  down  and  the  ground  loose  by  hand  hoeing,  of  which  the  crop  received  three 
cultivations. 

The  harvesting  of  the  seed  commenced  on  August  5 on  some  parts,  which  were  pre- 
maturely ripened  by  the  hot  weather.  The  harvesting  was  finished  on  the  24th  of 
August,  and  as  a whole  resulted  in  the  production  of  seed  of  fine  appearance,  great 
vitality  and  excellent  yield.  The  total  area  under  cultivation  for  seed  was  98.3  square 
rods.  The  total  yield  of  seed  was  595  pounds,  or  at  the  rate  of  968  pounds  per  acre. 
At  15  cents  per  pound  the  value  of  the  seed  per  acre  would  therefore  be  $145.20. 

The  interesting  part  of  the  seed-production  work  will  come  duringtlienext  season, 
when  the  home-grown  seed  will  be  compared  directly  with  that  of  foreign  importa- 
tion. It  is  confidently  believed  that  the  seed  produced  in  the  locality  will  have 
superior  qualities  in  respect  of  vitality  and  prepotency  over  the  imported  seeds. 

At  the  present  time  no  organized  effort  has  been  made  in  this  country  to  grow 
high  grade  beet  seed  on  a large  scale  to  supply  the  demands  for  home  consumption. 
During  the  past  season  about  15,000  acres  of  beets  were  cultivated  in  this  country. 
At  15  pounds  per  acre  the  amount  of  seed  required  to  plant  this  area  was  225,000 
pounds,  and,  at  15  cents  a pound,  the  value  of  this  seed  was  $33,750.  Already  the 
item  of  beet  seed  is  one  of  considerable  importance,  and  in  common  practice  it  may 
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be  said  that  the  expense  of  beet  seed  for  each  acre,  when  properly  planted,  will  bo 
about  $2.  A great  increase  in  the  acreage,  therefore,  sown  to  beets  would  soon  create 
a demand  for  high-grade  seed  of  home  production,  which  would  justify  a reasonable 
amount  of  capital  in  entering  into  the  business  on  a large  scale. 

The  average  results  of  field  experiments  with  six  varieties  of  sugar 
beets  grown  from  imported  seed  were:  Yield  per  acre,  15.8  tons;  sugar 
in  juice,  15.1  per  cent;  total  yield  of  sugar  per  acre,  4,800  pounds.  Much 
injury  was  done  to  the  crop  by  the  sugar-beet  web  worm. 

The  cost  of  production  of  an  acre  of  beets  upon  the  station  field  is  shown  in  the 
following  statement: 

Cost  of  production  of  one  acre  of  beets. 


1891. 

Oct.  1.  Light  plowing $1.68 

25.  Deep  plowing 2.  00 

25.  Subsoil  plowing  2. 00 

1892. 

Apr.  28.  Disk  harrowing 38 

29.  Harrowing  (twice,  at  17  cento) 34 

30.  Rolling 17 

30.  Cost  of  seed  (17  pounds,  at  15  cents) 2.  55 

30.  Drilling  seed 52 

30.  Rolling 17 

Juno  2.  Horse  hoeing .62 

8-10.  Thinning  out  (sixty-five  hours,  at  12}  cents) 8. 12 

17.  Hand  hoeing  (fifty  hours,  at  12}  cents) 6.25 

21.  Horse  hoeing 62 

27.  Horse  hoeing 62 

30.  Horse  hoeing .62 

July  7.  Soiling  up  (twenty-nine  hours,  at  12.}  cents) 3.  62 


30.  28 

Oct.  15.  Getting  up  beets  (by  hand) $13.  50 

15.  Transport  (at  50  cents  per  ton) 6.  00 

15.  Rent  of  land 2.50 

22.  00 

Total  cost  of  production 52.28 


The  mean  value  per  acre  of  all  the  varieties  was  $63.20,  giving  a 
profit  of  $10.92  per  acre. 

Experiments  with  reference  to  the  losses  in  the  sugar  content  of  stored 
boots  gave  interesting  results. 

It  has  been  shown  that  when  beets  were  harvested  and  exposed  to  the  sunlight  at 
a time  of  rather  high  temperature,  not  only  was  there  a greater  loss  in  weight  in 
four  days,  amounting  to  as  much  as  37  per  cent,  but  that  also  there  was  an  actual 
loss  iu  the  amount  of  sugar  contained  in  the  beets.  This  loss  amounted  to  about  29 
per  cent  in  the  time  mentioned.  When  the  beets  were  kept  in  a shed,  the  loss  in 
weight  was  also  considerable,  due  to  evaporation,  but  the  loss  in  sugar  was  consider- 
ably less.  When,  however,  beets  were  kept  in  cold  storage  or  in  moist  earth,  the  tem- 
perature of  which  was  below  40°,  it  was  found  that  there  was  practically  no  loss  of 
sugar  during  a period  of  over  twenty  days.  There  was  a slight  loss  of  moisture  in 
the  beets  kept  in  cold  storage  and  a corresponding  increase  in  the  amount  of  sugar 
in  the  juice. 

In  the  beets  kept  in  the  moist,  cold  earth  at  a temperature  below  40°,  but  not  low 
enough  to  freeze  them,  there  was  neither  loss  of  weight  nor  sugar. 
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The  conclusion  to  he  drawn  from  these  interesting  experiments  is  of  a practical 
nature,  namely,  that  in  the  preservation  of  beets  an  attempt  should  he  made  to  keep 
them  covered  with  moist  earth  and  at  a temperature  which  should  not  he  allowed, 
if  possible,  to  rise  above  40°. 

The  idea  presents  itself  here  in  a very  forcible  way  whether  or  not  it  would  bo 
profitable  for  beet  sugar  factories  to  provide  cold-storage  cellars  for  the  preservation 
of  their  beets,  in  which  the  temperature  could  be  so  regulated  as  not  to  be  allowed 
to  rise  above  40°  or  fall  below  32°.  In  such  a cold-storage  cellar  the  beets  could 
be  kept  probably  for  two  or  three  months  without  any  appreciable  loss  of  sugar. 

The  bulletin  also  contains  an  account  of  the  sugar-beet  web  worm 
(. Loxostege  sticticalis ),  taken  from  advance  sheets  of  the  report  of  the 
Entomologist,  in  the  Annual  Eeport  of  the  Secretary  of  Agriculture  for 
1892. 

The  life  history  of  the  iusect  has  been  followed  through  only  a part  of  the  season, 
but  there  are  oertainly  two  annual  generations,  and  probably  three,  if  not  four. 
The  July  brood  is  a short-lived  one,  and  but  two  weeks  are  required  between  the 
maturity  of  the  caterpillars  transforming  the  latter  part  of  July  and  the  appearance' 
of  the  moths,  which  couple  and  soon  lay  eggs  for  another  generation.  The  cater- 
pillars of  the  July  brood  transform  to  chrysalids  almost  immediately  after  entering 
the  ground.  Such,  however,  was  not  the  case  with  the  caterpillars  of  the  last  brood. 
With  this  the  chrysalis  state  is  normally  not  assumed  for  some  time,  and  probably 
not  until  the  ensuing  spring.  Cocoons  received  September  19  from  Mr.  Edson,  at 
Schuyler,  Nebraska,  con taiued  larvae  which  were  full-grown,  but  somewhat  shrunken, 
and  these  at  the  date  of  writing  (December  5)  are  still  in  the  larval  condition.  Mr. 
Bruner,  however,  in  breeding-cage  experiments,  finds  that  some  of  the  August 
brood  issue  as  moths  during  September  and  October,  and  he  suggests  that  it  is 
barely  possible  that  there  is  another  set  of  caterpillars  produced  by  these  stragglers 
during  the  fall  if  the  weather  permits,  but,  as  already  shown,  the  majority  of  the 
August  brood  remained  unchanged  until  the  following  spring.  From  the  larvae  of 
the  injurious  brood  received  July  28  and  August  2 the  moths  issued  August  6,  8,  and 
12,  while  Augusf  15  moths  were  received  from  Schuyler,  together  with  beet  leaves 
bearing  eggs. 

The  eggs  are  pale  yellow,  faintly  rugose  or  indistinctly  faceted,  slightly  polished, 
somewhat  iridescent,  almost  circular,  and  very  flatly  convex,  and  are  deposited 
either  singly  or  in  a row  of  from  two  to  five  or  more,  in  the  latter  case  overlapping 
each  other  like  scales. 

The  young  larvae  are  whitish  in  color,  with  polished  black  head  and  piliferous 
spots.  The  full-grown  larvae  are  yellowish  white  with  a broad  black  mediodorsal 
stripe,  and  a still  broader  subdorsal  stripe,  the  two  fine  lateral  lines  being  also 
black.  The  piliferous  warts  are  pale  with  a black  ring,  and  the  head  is  yellowish 
or  marbled  with  black.  The  hibernating  caterpillars  make  a burrow  beneath  the 
surface  of  the  ground,  but  line  it  with  silk,  constructing  an  inner  cocoon,  which  is 
long,  slender,  slightly  curved,  and  about  three  times  as  long  as  the  larva  itself.  A 
somewhat  similar  cocoon,  but  a little  over  half  the  length,  is  constructed  by  the 
midsummer  brood. 

This  insect  is  a close  ally  of  the  so-called  garden  web  worm,  which  was  treated  in 
the  report  of  the  Entomologist  in  the  Annual  Report  of  the  United  States  Depart- 
ment of  Agriculture  for  1885  on  pages  265-270.  The  moth  is  somewhat  darker  in 
general  effect;  the  caterpillar  is  also  darker,  and  the  preponderance  in  the  longitu- 
dinal markings  shows  a decided  difference  from  the  normal  form  of  the  ordinary 
garden  webworm.  It  also  differs  in  the  apparent  absence  of  the  spinning  habit  in 
the  immature  larvae. 

It  is  one  of  the  insects  which,  during  my  early  visits  to  Kansas,  and  particularly 
iu  1873,  was  not  uncommonly  found  on  Amarantus  blitum , and  was  reared  to  the 
imago  from  larvae  upon  this  plant. 
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Report  of  the  statistician,  (Division  of  Statistics , Deport  No.  101 , n. 
ser .,  Feb .,  2803,  pp.  72). — This  includes  the  following  articles: 

Agriculture  in  France  (from  a report  by  L.  Grandeau  in  Annates  de 
la  Science  Agronomique,  1891)}  report  on  Hungarian  milling;  the  can- 
ning industry;  tobacco  experiments  in  Texas;  European  crop  report  for 
February;  farm  animals  of  the  world,  and  freight  rates  of  transporta- 
tion companies. 

The  total  number  of  cases  of  canned  tomatoes  packed  in  1892  in 
the  United  States  was  3,223,165;  corn,  3,417,190.  The  demand  for  the 
higher  grades  of  canned  corn  keeps  ahead  of  the  supply. 

The  following  is  a summary  of  the  numbers  of  farm  animals  in  dif- 
ferent x^arts  of  the  world : 


Farm  animals  of  the  world. 


Grand  division. 

Cattle. 

Horses. 

Mules 
and  asses. 

Sheep. 

Swine. 

Goats. 

North  America 

South  America 

Europe 

Asia 

Africa 

Australasia 

Oceanica  

Grand  total 

57, 887,  438 
57,  610, 183 
104,  430,  093 
60,  846,  904 
6,  094,  883 
11,  872,  360 
131,  796 

17,  717, 139 
5,  486,  036 
36, 483,  400 
4,  279, 241 
1,  238,  574 
1,  786,  644 
4,  066 

2,  391,  738 
1,  666,  225 
3, 155,  297 
1,  079,  723 
390,  059 

110 

51,  292,  797 
96,  242, 137 
187, 144,  203 
39,  922,  366 
35,  589,  208 
124,  645,  606 
12,  607 

48,  059,  045 
2,  723,  516 
49, 164,  341 
488,  937 
546,  909 
1, 156,  325 
33, 151 

45, 536 
2,  695,  697 
18,941,295 
1,  646,  934 
12,  566,  612 
116.  257 
13, 102 

298,  873,  657 

66,  995, 100 

8,  683, 152 

534, 848,  924 

102, 172,  224 

36, 025,  433 

Numbers  and  values  of  farm  animals,  and  cotton  distribution 

(. Division  of  Statistics,  Report,  Jan.  and  Feb.,  1893,  pp.  20). — Notes  and 
tabulated  data  regarding  the  numbers  and  values  of  farm  animals  in 
the  United  States  in  1892,  and  the  distribution  of  the  cotton  crop  of  1892. 

A comparison  of  the  numbers  and  values  of  farm  animals  for  the  past 
two  years  is  given  in  the  following  tables: 

Numbers  and  values  of  farm  animals , 1892  and  1893. 


Stock. 

Number. 

Increase  or 

Value. 

Increase  or 
decrease. 

1892. 

1893. 

decrease. 

1892. 

1893. 

Horses 

Mules 

Milch  cows 

Oxen  and  other  cattle 

Sheep 

Swine 

Total 

15, 498, 140 
2,  314,  699 
16,  416, 351 
37,  651,  239 
44,  938,  365 
52,  398,  019 

16,  206,  802 
2,  331, 128 
16,  424, 087 
35,  954, 196 
47,  273,  553 
46,  094, 807 

+ 708, 662 
+ 16, 429 

+ 7, 736 

—1,  697,  043 
+2,  335, 188 
—6,  303,  212 

$1,  007,  593,  636 
174,  882,  070 
357,  299,  785 
570, 749, 155 
116, 121,  270 
241,  031, 415 

$992,  225, 185 
164,  763,  751 
356,  876,  353 
547,  882,  204 
125,  909,  264 
295,  426,  492 

—$15,  368, 451 

— 10,118.319 
+ 5,  921,  653 

— 22,  866,  951 
+ 9,  787,  994 
+ 54,395,077 

2,  483,  506, 681 

2,483,083,  249 

+ 21,751,003 

Horses 

Mules 

Milch  cows 

Oxen  and  other  cattle. 

Sheep  

Swine.. 


Value  of  farm  animals  per  head. 


Stock. 


Value. 

Increase  or 

1892. 

1893. 

decrease. 

$65.  01 
75.  55 

$61.  22 
70.  68 

— $3.  79 
— 4.  87 

21.40 

21.73 

+ 0.33 

15.16 

15.24 

+ 0.08 

2.  58 

2.  66 

+ 0.08 

4.60 

6.41 

+ 1.81 

ABSTRACTS  OF  REPORTS  OF  FOREIGN  INVESTIGATIONS. 


The  direct  determination  of  nitrogen  in  nitrates,  A.  Devauda 
( Chem . Ztg .,  Dec..  1892 , p.  1952). — The  method  proposed,  which  is  sim- 
ilar to  that  of  Bottcher  already  noted  (E.  S.  R.,  vol.  iy,  p.  583),  is  as 
follows:  Ten  grams  of  nitrate  are  dissolved  in  1 liter  of  water  and  50 
c.  c.  of  the  solution,  corresponding  to  0.5  gram  of  nitrate,  are  mixed 
in  a 000  to  1,000  c.  c.  Erlenmeyer  flask,  with  about  60  c.  c.  of  water,  5 
c.  c.  of  alcohol,  and  40  c.  c.  of  potash  solution  of  a density  of  1.3.  To 
this  is  added  2 to  2.5  grains  of  an  alloy  of  45  parts  of  aluminum,  50 
parts  of  copper,  and  5 parts  of  zinc  in  fine  powder,  and  the  flask  imme- 
diately connected  with  a distilling  apparatus. 

This  distilling  apparatus  is  simply  two  glass  tubes  connected  by 
rubber  tubing.  The  jiart  connected  with  the  distillation  flask  is  about 
30  to  35  cm.  long  and  1 cm.  wide,  having  in  the  middle  a bulb  about 
30  cm.  wide,  partially  filled  with  glass  beads.  The  part  connected 
with  the  flask  containing  the  standard  acid  is  drawn  out  to  a fine  point 
below  and  is  enlarged  above  in  the  form  of  a pipette  (of  50  c.  c.  con- 
tent). This  apparatus  completely  prevents  the  carrying  over  of  solu- 
tions from  one  flask  to  the  other. 

The  distillation  flask  is  gently  heated  at  the  beginning  to  start  the 
evolution  of  gas,  but  requires  no  further  attention  until  the  reaction  is 
couqdete.  After  about  an  hour,  as  indicated  by  a cessation  of  the  evo- 
lution of  hydrogen,  the  reduction  of  nitrate  is  complete.  Heat  is  then 
applied,  and  the  distillation  commenced,  slowly  at  first,  but  gradually 
hastened,  so  that  the  entire  operation  shall  not  require  more  than 
twenty  minutes  from  the  beginning  of  the  distillation.  The  ammonia 
is  collected  in  standard  sulphuric  acid,  and  titrated  with  barium  solu- 
tion. On  pure  nitrate  of  potash  and  nitrate  of  soda  this  method  gave 
practically  tli e oretical  results,  as  the  following  figures  show: 


Nitrogen. 

Calcu- 

lated. 

Found. 

Nitrate  of  potash 

Per  cent. 
13.  86 
16.  47 

Per  cent. 
13.  88 
16.  46 

Nitrate  of  soda 

The  method  is  applicable  to  nitrates  and  ammonium  compounds,  but 
not  to  materials  containing  organic  nitrogen. — w.  h.  b. 
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A source  of  error  in  the  determination  of  phosphoric  acid  by 
magnesia  mixture,  N.  von  Lorenz  ( Zeitsch . Analyt.  Chem .,  32 , pp. 
64-67). — The  author  observed  that  when  phosphoric  acid  was  precipi- 
tated by  magnesia  mixture  in  solutions  containing  even  one  half  per 
cent  of  citric  acid,  the  magnesium  pyrophosphate  obtained  weighed  a 
few  milligrams  less  than  when  the  solutions  contained  no  citric  acid. 

To  determine  the  cause  of  the  increase  of  weight  in  absence  of  citric 
acid  the  following  experiments  were  made:  Ten  50  c.  c.  lots  of  a solu- 
tion of  chemically  pure  mono-ammonium  phosphate,  NH4H2P04,  were 
measured  into  beakers,  100  c.  c.  of  2 per  cent  ammonia  solution  added 
to  each,  and  the  phosphoric  acid  precipitated  with  magnesia  mixture. 
The  average  of  the  closely  concordant  results  of  this  series  was  0.3312 
gram  of  magnesium  pyrophosphate  (?).  Ten  50  c.  c.  lots  of  the  same 
solution  measured  out  separately  were  evaporated  in  two  portions  of 
250  c.  c.  each  in  platinum  dishes  containing  5 grams  of  ignited  zinc 
oxide,  i gnited,  and  weighed.  The  average  of  the  results  of  the  two  tests, 
which  agreed  closely,  was  3.2833  grains  of  magnesium  pyrophosphate, 
the  average  for  each  50  c.  c.  being  0.3283  gram.  The  difference  between 
the  results  of  the  two  methods  is  0.0029  gram.  To  determine  whether 
this  increase  of  weight  was  due  to  the  presence  of  magnesia  in  the  pre- 
cipitate, the  washed  amnion io-m agn esi um  phosphate  obtained  by  precip- 
itation was  dissolved  in  hydrochloric  acid,  20  mg.  of  phosphoric  acid 
(P205)  added,  and  the  ammonio -magnesium  phosphate  again  precip- 
itated and  washed.  The  average  weightof  magnesium  pyrophosphate 
obtained  in  three  tests  of  this  kind  was  0.3360  gram.  The  average  of 
the  10  direct  precipitations,  as  already  shown,  was  0.3312  gram.  The 
difference,  0.0018  gram,  must  be  the  phosphoric  acid  (P205)  required  to 
combine  with  the  magnesium  hydroxide  in  the  first  precipitate. 

Now,  if  citric  acid  prevents  the  precipitation  of  magnesium  hydrox- 
ide, treatment  of  the  ammonio-magnesium  idiosphate  precipitated  in 
the  presence  of  citric  acid  in  the  manner  just  described  should  give 
no  increase  of  weight.  This  was  found  to  be  the  case  in  tests  in  which 
2 per  cent  of  citric  acid  in  the  form  of  ammonium  citrate  was  added 
before  precipitation.  The  average  weight  of  ammonio-magnesium 
phosphate  obtained  in  three  direct  precipitations  was  0.3283  gram,  in 
three  cases  of  solution  in  hydrochloric  acid,  addition  of  phosphoric 
acid  (P203),  and  reprecipitation,  0.3281.  These  figures  agree  closely 
with  the  absolute  weight  as  obtained  by  evaporation  with  zinc  oxide 
(0.3283  gram). 

In  order  to  accurately  determine  phosphoric  acid,  the  solution  of  this 
substance  should  contain  2 per  cent  or  more  of  citric  acid  in  the  form 
of  ammonium  citrate,  and  the  magnesia  mixture  should  be  added,  with 
proper  stirring,  from  a pipette  with  a small  outlet. — w.  h.  b. 

A contribution  to  the  knowledge  of  the  genus  Carex,  Alfred 
Lemcke  (pp.  128). — The  author  examines  the  proposed  classifications 
of  Laux  who  divides  the  genus  into  two  classes  and  nine  groups,  arrcL 
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also  tlie  groupings  of  Mazel,  Nyman,  Christ,  and  others.  He  objects 
to  the  use  of  characters  of  unexplained  physiological  functions  and 
morphological  relations  in  forming  a basis  of  classification,  as  is  done 
by  Laux  upon  the  form  of  the  fibro-vascular  bundles  in  the  rhizome 
whether  collateral  or  concentric  in  arrangement  of  phloem  and  xylem. 
The  author  has  made  a study  of  170  species  of  Carices  as  to  the  anat- 
omy of  their  rhizomes,  stems,  and  leaves.  Based  upon  the  structures 
revealed  in  cross-sections  of  these  parts  of  the  plant,  he  has  formed  a 
classification  into  three  groups  and  thirty-three  sections.  The  section 
most  used  is  that  of  the  rhizome,  emphasizing  the  necessity  of  complete 
material  for  critical  study  of  this  difficult  genus. — w.  H.  e. 

The  exchanges  of  carbonic  acid  and  oxygen  between  plants 
and  the  atmosphere. — T.  Schlosino,  jr.  ( Compt . rend.,  115  (1892), pp. 
881-883  and  1017-1020 m,  and  Ann.  Inst.  Pasteur , 7 (1893),  pp.  28-40, 
fig.  1 ). — Previous  experiments  with  reference  to  the  exchanges  of 
carbonic  -acid  and  oxygen  between  plants  and  the  atmosphere  have 
been  conducted  with  parts  of  plants  and  have  generally  been  of 
short  duration.  The  author  determined  to  study  entire  plants  for  a 
longer  period,  under  conditions  largely  within  his  control.  The  method 
adopted  was  to  grow  plants  in  closed  vessels  into  which  was  intro- 
duced an  artificial  atmosphere  containing  known  quantities  of  nitrogen, 
carbonic  acid,  and  oxygen.  The  apparatus  used  was  the  one  employed 
by  the  author  and  Laurent  in  studies  on  the  fixation  of  free  nitrogen 
by  plants.*  The  seeds  were  sown  at  one  time,  and  after  a vacuum  had 
been  created  in  the  apparatus,  carefully  measured  volumes  of  oxygen 
and  nitrogen  were  introduced.  During  the  growth  of  the  plants  the 
atmosphere  inside  the  apparatus  was  analyzed  from  time  to  time  and  car- 
bonic acid  was  added,  as  required,  in  quantities  accurately  determined, 
or  deprived  of  a portion  of  its  oxygen  by  being  passed  over  heated 
copper.  Finally  the  gases  were  drawn  off  and  measured,  the  propor- 
tion of  each  being  determined  by  eudiometric  analysis.  The  amount 
of  oxygen  fixed  by  the  copper  was  also  determined.  When  the  different 
determinations  were  completed,  the  total  quantity  of  carbonic  acid 
absorbed  and  of  oxygen  exhaled  by  the  plants  was  easily  calculated. 
To  reduce  as  much  as  possible  the  disturbing  influence  of  the  soil  on  the 
absorption  of  carbonic  acid  and  the  exhalation  of  oxygen  the  plants 
were  grown  in  quartz  sand  almost  entirely  free  from  organic  substances. 
In  the  first  two  experiments  a small  quantity  of  carbonate  of  lime  and 
nutritive  solution  was  added  to  the  sand,  and  the  surface  layer  of  this 
soil  was  calcined  to  prevent  the  growth  of  algae.  Parallel  with  the 
other  experiments,  the  amounts  of  carbonic  acid  given  off  and  of  oxygen 
absorbed  by  this  soil  when  free  from  vegetation  were  determined,  and 
allowance  was  made  for  this  factor  in  calculating  the  results  of  the 
experiments  with  plants. 

* Compt.  rend.,  Ill  (1890),  p.  750,  and  113  (1891),  pp.  776-779;  E.  S.  R.,  vol.  m,  pp. 
116  and  551. 
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The  tabulated  summary  of  tlie  experiments  is  as  follows: 

Carbonic  acid  absorbed  and  oxygen  exhaled  by  plants. 


Experiment  I. 

Experiment  II. 

Experiment  III. 

Large-leaved  cress. 
April  28.. 

Eeather  grass  . . 
April  28 

Eeather  grass. 
J uly  7. 
September  6. 

-J  une  10 

Weight  of  seeds mg... 

Nitrogen  used ,c.  c 

43.7 
2,  815.  0 

1’312  o}1  383-8 

21.3 

50.0 
2, 735.  0 

I1  512!  0 } 1j  558  0 

57.0 

20.0 
3, 925.  0 

551.0 

23.6 

Carbonic  acid  introduced do 

Carbonic  acid  given  off  by  the  soil do 

Carbonic  acid  gas  found  at  the  end  of  the 
experiment c.  c 

Carbonic  acid  absorbed  by  the  plants  . .do 

Oxygen  introduced do 

Oxygen  extracted  as  gas do. .. 

1, 171.5 
915.7 

1, 142. 0 ) 

1,  325. 4 > 2,  474.  9 
12.0) 

1,  501.  0 
911.2 

971. 4 ) 

1 763.  8 5 2,  747.  2 
12.0) 

1,  521.4 
1,174.2 

2,  898. 1 ) 

5 2,  909. 1 

11.  0$ 

Oxygen  fixed  by  copper do. . 

Oxygen  absorbed  by  soil do 

Oxygen  exhaled  by  plants do 

Ratio  of  carbonic  acid  absorbed  to  oxygen 
exhaled 

1, 563.  4 
0.  75 

1,  836.  0 
0. 82 

1 

1,  734.  9 

0.  89* 

t 

*In  the  third  experiment  the  ratio  of  carbonic  acid  absorbed  to  the  oxygen  exhaled  as  determined 
at  different  dates  was  as  follows:  August  13,  0.87;  August  18,  0.88;  August  26,  0.88;  September  1, 
0.91;  September  0,  0.89. 


At  the  end  of  experiment  in,  the  plants,  whieh  were  very  green 
and  vigorous  and  had  reached  a height  of  from  22  to  35  cm.,  were  ana- 
lyzed with  the  following  results : 

Composition  of  the  whole  plants  of  feather  grass. 


Grams. 

Per  cent. 

Carbon  

0.827 

39. 1 

Hydrogen 

0. 106 

5. 0 

Nitrogen 

0.  060 

2.8 

Ash  (without  carbonic  acid) 

0.  421 

19.  9 

Oxygen  (by  difference) 

0.704 

33.2 

Whole  plants  (dry) 

2.018 

100.0 

Among  the  conclusions  drawn  from  these  experiments  are  the  follow- 
ing: 

(1)  The  ratio  of  the  volume  of  carbonic  acid  absorbed  to  that  of  the 
oxygen  exhaled  during  the  first  six  or  eight  weeks  of  the  growth  of  the 
plants  examined  was  less  than  unity  and  did  not  materially  vary  dur- 
ing this  period.  The  larger  proportion  of  oxygen  used  in  experiment 
hi  did  not  materially  affect  this  ratio. 

(2)  In  the  organic  substance  of  an  entire  plant  there  is  an  amount  of 
hydrogen  beyond  that  which  will  form  water  by  union  with  the  oxygen 
of  this  substance.  The  author’s  experiments  agree  with  those  of  Dehe- 
rain  and  Maquenne  in  indicating  that  one  cause  of  the  deficiency  of 
oxygen  was  the  exhalation  of  a certain  quantity  of  carbonic  acid,  the 
two  elements  of  which  were  furnished  by  the  plant  itself. 

(3)  The  oxygen  in  the  organic  substance  of  the  plants  in  experiment 
in  was  derived  not  only  from  water  and  the  atmosphere  but  also  in  an 
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important  degree  from  tlie  mineral  salts  of  the  soil — the  sulphates, 
phosphates,  and  especially  the  nitrates. — A.  c.  T. 

The  modifications  of  transpiration  and  absorption  in  plants  due 

to  freezing,  A.  Prunet  ( Compt.rend .,  115  (1892),  pp.  964-966). — It  is 
well  known  that  one  of  the  effects  of  freezing  on  plants  is  a rapid 
withering  of  the  young  shoots,  which  is  apparently  due  to  modifica- 
tions in  absorption  or  transpiration,  or  in  both  these  processes,  at  the 
time  of  thawing.  The  author  undertook  to  obtain  experimental  evi- 
dence regarding  the  nature  and  extent  of  these  changes  and  the  con- 
ditions under  which  they  occur.  His  experiments  were  on  grape,  bean, 
peach,  pear,  and  honeysuckle  ( Lonicera  balearica)  plants.  Portions  of 
the  plants  were  frozen  in  air  rapidly  cooled  by  the  evaporation  of  ether, 
under  such  conditions  as  secured  the  desired  temperature  for  a suffi- 
cient length  of  time.  The  experiments  in  general  showed  that  the 
frozen  shoots,  after  thawing,  gave  off  much  greater  quantities  of  water 
than  shoots  which  had  not  been  frozen.  For  example,  a young  shoot 
of  a grapevine,  which  had  given  off  an  average  of  68  mg.  of  water  per 
hour  before  freezing,  gave  off  475  mg.  of  water  and  lost  14.46  percent 
of  its  weight  in  two  hours  after  thawing.  A similar  shoot,  not  frozen, 
one  end  of  which  was  hermetically  sealed  in  a vessel  filled  with  water, 
gave  off  132  mg.  of  water  and  gained  0.26  per  cent  in  weight,  and 
another  similarly  placed  in  an  empty  vessel  gave  off  115  mg.  of  water 
and  lost  3.57  per  cent  of  its  weight. 

Shoots  and  leaves  placed  after  freezing  and  thawing  under  a bell  jar 
containing  air  saturated  with  moisture  did  not  give  off  water  when  ex- 
posed to  light,  thus  indicating  that  the  losses  of  water  by  plants  after 
thawing  are  due  to  evaporation  and  not  to  transpiration. 

It  was  also  shown  by  these  experiments  that  the  absorption  of  water 
by  shoots  which  had  been  frozen  was  reduced,  or  entirely  stopped,  at 
least  during  the  period  immediately  following  thawing,  i.  e.,  at  the  very 
time  when  they  were  giving  off  water  in  considerable  quantities. 
Within  certain  variable  limits  absorption  and  generally  transpiration 
were  modified  in  proportion  as  the  freezing  was  intense  and  prolonged. 
The  elevation  of  the  temperature  after  freezing  with  the  same  rapidity 
and  to  the  same  extent  resulted  in  the  evaporation  of  different  quan- 
tities of  water  by  different  shoots  in  a given  time.  This  indicates, 
when  taken  in  connection  with  the  other  phenomena  observed  in  this 
research,  that  the  reduction  of  absorption  and  the  increase  in  vaporiza- 
tion after  thawing  is  due  not  simply  to  the  rise  of  temperature,  but 
rather  to  changes  in  the  structure  of  the  plants  from  freezing.,  The 
more  or  less  rapid  withering  of  buds  and  young  shoots  after  freezing 
is  explained  by  the  coexistence  at  the  time  of  thawing  of  an  intense 
evaporation  and  a feeble  absorption  in  connection  with  the  diverse  con- 
ditions which  affect  absorption  and  evaporation,  viz,  intensity  and  dura- 
tion of  the  freezing,  temperature,  and  humidity. — A.  c.  T. 


FOREIGN  INVESTIGATIONS. 


681 


The  formation  of  protein  in  the  plant  and  the  relation  of  phos- 
phoric acid  to  the  same,  A.  Mayer  (Landw.  Vers.  Stat .,  41,  pp. 
433-441). — It  has  been  a matter  of  controversy  whether  phosphoric  acid 
is  especially  necessary  to  the  formation  of  protein  substances  in  the 
plant,  theory  and  practical  experience  being  apparently  somewhat  at 
variance  on  this  point.  To  study  the  question,  rye  and  meadow  grasses, 
each  growing  on  two  plats,  one  of  which  had  been  manured  with  nitrate, 
the  other  with  kainit  and  superphosphate,  were  analyzed.  The  results 
calculated  to  air-dry  substance  are  shown  in  the  following  table: 


Protein  in  rye  receiving  nitrogenous  and  nonnitrogenous  manures. 


Protein. 

Ash. 

Witli 

nitrate. 

Without 

nitrate. 

With 

nitrate. 

Without 

nitrate. 

Rye  cut  May  12  

Percent. 

33.6 

9.5 

7.4 

28.2 

Per  cent. 

23.4 
6.5 
5.  5 

21.4 

Per  cent 

8.3 
5.1 
3.9 

7.3 

Per  cent. 
9.3 

4.5 

3.6 
10.9 

Rye  cut  June  24  

Rye  cut  August  17  

Meadow  liay - .... 

It  will  be  observed  that  the  per  cent  of  protein  was  highest  through- 
out with  the  nitrate.  The  per  cent  of  ash  was  highest  in  the  first  period 
in  the  rye  receiving  kainit  and  superphosphate,  but  this  superiority  is 
not  sustained  in  the  next  two  periods.  Analysis  of  the  rye  cut  May  12 
showed  the  percentage  of  true  albuminoids  in  the  crude  protein  to  be 
practically  the  same  (70  and  7L  per  cent)  with  the  two  methods  of 
manuring.  With  the  meadow  grasses  the  percentage  was  higher,  being- 
79  and  83  per  cent,  respectively.  Determinations  of  the  amounts  of 
nitrates  present  in  the  rye  and  grass  showed  that  they  were  not  suffi- 
ciently large  to  affect  to  an  appreciable  extent  the  above  results.  Com- 
paring the  phosphoric  acid  in  the  rye  cut  May  12  and  June  24,  we  have 
the  following  results : 


Phosphoric  acid  and  nitrogen  in  rye  receiving  different  manures. 


Cut  May  12. 

Cut  June  24. 

With 

nitrate 

alone. 

With 
kainit  and 
superphos- 
phate. 

With 

nitrate 

alone. 

With 
kainit  and 
superphos- 
phate. 

Phosphoric  acid per  cent. . 

Ratio  of  phosphoric  acid  to  nitrogen. 

1.54 

1:3.2 

1.50 

1 :2.  5 

0.80 

1:1.9 

0.  63 
1 :1. 5 

These  results  do  not  allow  of  the  conclusion  that  phosphoric  acid 
does  not  play  an  important  part  in  the  formation  of  protein,  but  they 
show  that  the  power  of  the  plants  to  draw  on  the  phosphoric  acid  of 
the  soil  was  greatly  increased  by  manuring  with  nitrate,  and  that  the 
soil  was  not  sufficiently  exhausted  to  yield  conclusive  results. 

In  order  to  further  test  this  point  four  zinc  pots  were  filled  with  star- 
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ile  siliceous  sand — two  manured  with  nitrate  of  soda,  gypsum,  and 
kainit,  and  two  with  superphosphate  and  kainit — and  planted  with  rye. 
Owing  to  the  deficiency  of  plant  food  the  plants  grew  poorly.  Two 
pots  were  harvested  June  1;  the  other  two  were  not  ready  for  harvest- 
ing until  July  14.  The  results  with  the  first  two  were — with  nitrogen, 
7.0  per  cent  of  protein,  with  phosphoric  acid,  6.7  per  cent;  with  the 
second  two  the  results  were — with  nitrogen,  3.7  per  cent  of  protein, 
with  phosphoric  acid,  4.1  per  cent.  These  results  show  that  nitrogen 
did  not  increase  the  production  of  protein  in  the  plant  when  phos- 
phoric acid  was  entirely  absent. 

The  yield  was  small,  because  in  each  case  one  essential  element  of 
plant  food  was  wanting.  The  composition  of  the  product  differed  but 
slightly,  because  where  nitrate  was.  added  there  was  no  phosphoric 
acid  to  promote  its  action. 

It  appears  that  a certain  amount  of  phosphoric  acid  in  the  soil  is 
essential  to  the  most  efficient  action  of  nitrate. — w.  H.  B. 

The  drainage  water  of  cultivated  soil,  P.  P.  Deherain  (Ann. 
Agron.,  19  (189 3),  No.  2,  pp.  69-89,  fig.  1). — An  abstract  of  a former 
paper  by  the  author  on  the  drainage  water  of  bare  soils  will  be  found 
in  E.  S.  R.,  vol.  IV,  p.  295.  In  all  previous  experiments  in  this  line  the 
author  has  grown  plants  in  pots  containing  about  60  kg.  of  soil.  In 
these  the  conditions  have  been  abnormal  and  the  results  generally 
unsatisfactory. 

The  experiments  here  reported  (commenced  in  the  fall  of  1891)  were 
carried  out  in  vegetation  cases  constructed  as  follows : In  a trench  2 
meters  wide,  1 meter  deep,  and  40  meters  long,  twenty  parallel  cases 
were  constructed  of  4 cubic  meters  content,  and  holding  about  5 tons  of 
earth.  The  bottoms  and  sides  of  these  cases  consist  of  a framework  of 
iron,  filled  in  with  cement,  which  renders  them  perfectly  impermeable. 
The  bottom  inclines  from  the  sides  toward  the  middle  and  from  the  back 
toward  the  front,  forming  a gutter.  In  the  lowest  part  of  this  gutter 
there  is  an  opening  fitted  with  a lead  pipe,  which  dips  into  a funnel  sup- 
ported on  a bottle  provided  for  the  reception  of  the  drainage  waters. 

These  bottles  stand  in  niches  under  the  front  of  the  cases  which  are 
separated  by  brick  supports.  Access  to  the  bottles  is  gained  by  a 
ditch,  one  end  of  which  slopes  gradually  to  the  surface  of  the  ground. 

These  cases  admit  of  the  culture  of  the  larger  farm  plants  under 
approximately  normal  conditions. 

Proceeding  on  the  assumption  that  the  losses  of  phosphoric  acid  and 
potash  in  drainage  water  are  insignificant,  or,  if  not,  cheaply  returned 
to  the  soil,  the  author  has  devoted  himself  exclusively  to  a study  of 
the  losses  of  the  more  expensive  element  nitrogen  which  always  occurs 
in  considerable  quantities  in  drainage  water. 

For  the  purpose  of  carrying  out  this  line  of  inquiry  the  cases  described 
above  were  filled  with  soil,  in  which  very  light  fine  sand  predominated 
over  the  clay.  Both  the  soil  and  subsoil  were  analyzed  at  the  beginning 
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of  the  experiment.  Some  of  the  cases  remained  fallow  without  manure, 
while  others  received  different  kinds  of  fertilizers  (barnyard  manure, 
superphosphate,  nitrate  of  soda,  etc.),  and  were  planted  with  sugar 
beets,  common  beets,  potatoes,  rye  grass,  wheat,  corn,  oats,  and  clover. 

From  the  meteorological  observations  made  in  connection  with  these 
experiments  it  appears  that  the  total  rainfall  during  1892  was  452.9  milli- 
meters; but  this  rainfall  was  badly  distributed,  being  very  small  at  a 
time  (April  and  May)  when  moisture  is  much  needed  and  abundant 
toward  the  end  of  June.  Between  June  20  and  July  21  the  cases 
became  saturated  and  the  drainage  water  began  to  flow. 

From  the  cultivated  soils  the  drainage  was  much  less  than  from  those 
left  fallow;  in  fact  the  drains  of  the  former  ran  only  three  times  during 
the  season. 

The  following  tables  give  in  detail  the  results  obtained  on  the  differ- 
ent vegetation  cases : 

Yield  per  hectare  of  the  vegetation  cases,  1892. 


Ho. 


Crop. 

Fertilizer  per  hectare. 

None  ....... 

Hone 

'R.yft  o-pps.q 

Hone 

Sugar  beets 

30,000  kg.  of  manure 

do 

30.000  kg.  of  manure,  250  kg.  of 
nitrate. 

625  gr.  of  nitrate,  200  gr.  of 
superph  osph  ate. 

15.000  kg.  of  manure 

do 

Wheat 

Wheat,  followed  by  vetches. 
Potatoes  

15,000  kg.  of  manure,  200  kg.  of 
nitrate. 

500  kg.  of  nitrate,  200  kg.  of 
superphosphate. 

do 

do 

Hone  

30,000  kg.  of  manure,  250  kg.  of 
nitrate. 

C25  kg.  of  nitrate,  200  kg.  of 
superphosphate. 

30  000  kg.  of  manure 

H one  ........ ..... 

Hone -v 

nitrate. 

| G25  kg.  of  nitrate,  200  kg.  of 
superphosphate. 

30,000  kg.  of  manure 

Corn 

Clover 

Hone 

Oats  and  clover 

Hone 

Beets  (for  seed) 

30,000  kg.  of  manure 

do 

30,000  kg.  of  manure,  250  kg.  of 
nitrate. 

625  kg.  of  nitrate,  200  kg.  of 
superphosphate. 

do 

Yield  per  hectare. 


Hay,  6,000  kg. 

Roots,  38,250  kg. 

Do. 

Do. 

Grain,  15.75  qm.,  straw,  37.50  qm. 
Grain,  17.00  qm.,  straw,  40.00  qm. 

Grain,  19.25,  straw,  37.50. 

Tubers,  37,500  kg. 

Tubers,  36,500  kg. 

Tubers,  36,250  kg. 


Green  fodder,  77,500  kg. 

Hay,  2,750  kg. 

Grain,  24.00  qm.,  straw,  27.50  qm. 
Seed,  2,134  kg. 

Seed,  2,513  kg. 

Seed,  3,214  kg. 


21468 — Eo,  8- 
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Nitrogen  in  the  crop  and  drainage  water  of  the  vegetation  cases,  1892. 


No. 

Crop. 

Nitrogen  in  crop. 

Drainage 

water. 

Nitrogen 
per  cubic 
meter. 

Nitrogen 
removed  by 
the 

drainage 

water. 

For  ICO  parts 
of  nitrogen 
in  the  crop 
the  drainage 
water 
removed. 

Kilos. 

Mm. 

Grams. 

Kilos. 

1 

89.  0 

158 

140.  6 

2 

Rye  grass  - - 

77.  5 

27.7 

69 

19.2 

23.  50 

3 

Srmar  beets 

Roots  and  leaves,  120 

14.  0 

31 

4.4 

3. 67 

4 

* do 

do 

8.  0 

39 

3.2 

2.62 

5 

do  

do 

13.7 

95 

13.0 

10.80 

6 

Wheat 

Grain  and  straw,  51.75 

39.7 

139 

• 54.6 

105.  50 

7 

Wheat,  followed  by 

Grain  and  straw,  55.50  

16.8 

114 

17.0 

30.  70 

vetches. 

8 

.do 

Grain  and  straw,  59 

18.  8 

94 

17.9 

30.30 

9 

Potatoes 

Tubers  and  vines,  162.50. . . 

27.6 

67 

18.2 

11.38 

10 

do 

Tubers  and  vines,  153.50. . . 

28.7 

59 

16.6 

11.  03 

11 

do 

Tabers  and  vines,  157.50. . . 

29.3 

67 

19.7 

12.  80 

12 

None 

97.  7 

122 

121.  2 

IB 

None 

1 02.  2 

153 

156.  5 

14 

| None 

99.  2 

14b 

144.  8 

15 

j Corn 

190 

16.2 

89 

14.  5 

7.  65 

16 

j Clover 

55- 

29.  7 

85 

25.4 

46.10 

17 

1 Oats  and  clover 

Grain  and  straw,  56 

21.  7 

143 

31.1 

55.  60 

18 

I Beets  (for  seed) 

44.2 

101 

44.  8 

19 

50. 1 

93 

46.9 

20 

do 

42.  8 

123 

53.3 

i 

The  results  are  discussed  in  detail,  and  the  relation  between  the 
nitrogen  in  the  crop  and  in  the  drainage  water  is  shown  graphically. 
A brief  summary  of  this  discussion  is  given  below. 

The  table  clearly  brings  out  the  fact  that  the  amount  of  nitrogen  per 
cubic  meter  of  drainage  water  varies  between  relatively  narrow  limits. 
It  is  true  that  the  drainage  water  from  the  bare  soil  is  in  general  richer 
in  nitrogen,  but  with  a number  of  cultivated  soils  the  amounts  are  quite 
high;  in  a fewr  instances  practically  as  high  as  in  the  water  from  bare 
soil.  When,  however,  the  losses  per  hectare  are  calculated  the  num- 
bers are  very  different.  As  compared  with  156.3  kilograms  for  No.  12, 
142.9  for  No.  1,  we  have  54.6  kilograms  for  No.  6,  50.3  kilograms  for 
No.  20,  etc. 

These  differences  are  due  not  to  the  richness  of  the  drainage  waters, 
but  to  their  relative  abundance. 

The  bare  soil  yielded  almost  1,000  cubic  meters  of  drainage  water, 
while  the  cultivated  soil  as  a rule  furnished  not  more  than  a third  to  a 
half  as  much — with  wheat  (not  followed  by  fallow  crop)  one  fourth,  and 
with  potatoes  still  less. 

It  is  therefore  more  the  quantity  than  the  richness  of  drainage  water 
wdiich  determines  the  loss  of  nitric  nitrogen. 

With  those  plants  which  are  vigorous,  and  which  occupy  the  soil  a 
long  while,  the  losses  are  smallest,  while  with  those  plants  which  are  of 
small  growth,  and  which  are  ready  for  the  harvest  in  a short  time,  the 
losses  become  considerable.  A cultivator  who  fails  of  a good  crop  suffers 
not  only  from  the  limited  yield,  but  also  from  the  loss  due  to  the  leaching 
out  of  nitrates  by  the  drainage  water. 

To  leave  the  soil  bare  during  the  latter  part  of  the  season  is  there' 
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fore  extremely  dangerous.  It  may  result  in  a loss  as  high  as  50  kilo- 
grams of  nitric  nitrogen,  or  au  amount  equal  to  that  in  330  kilograms  of 
nitrate  of  soda. — w.  h.  b. 

The  influence  of  water  on  the  growth  of  plants  in  soils  of  vari- 
ous physical  properties,  E.  Wollny  ( Forsch . Gel),  agr.  Physih.,  15 
(1893),  pp.  427-132). — In  a former  article*  the  author  has  shown  that 
variations  in  the  amount  of  water  in  the  soil  exert  a marked  influence 
on  their  productive  capacity.  It  appeared  that  the  formation  of  organic 
matter  in  the  plant  increased  with  the  increase  of  moisture  up  to  a 
medium  degree,  decreased  when  the  moisture  was  increased  beyond 
this  point,  and  Anally  ceased  when  the  soil  became  saturated.  Repeated 
observations  have  shown  that  the  relative  efficiency  of  different  amounts 
of  water  in  the  soil  is  determined  to  a large  extent  by  the  physical 
properties  of  the  soil.  The  attraction  of  the  soil  constituents,  capil- 
larity, etc.,  must  markedly  affect  the  amount  of  soil  water  appropriated 
by  the  plant. 

To  obtain  additional  experimental  evidence  on  this  important  point 
the  same  plant  was  cultivated  in  three  soils  of  different  physical  prop- 
erties— sand,  clay  loam,  and  humus  (peat) — with  varying  amounts  ot 
water.  Ten  glazed  flower  pots  of  a little  over  3,550  c.  c.  content  were 
supplied  with  the  same  volume  (3,550  c.  c.)  of  each  soil  (shaken  down 
or  gently  pressed).  The  ten  pots  in  each  series  were  then  moistened 
with  amounts  of  water  ranging  from  5 to  60  per  cent  by  volume,  fer- 
tilized wdth  a manure  containing  equal  parts  of  fecal  guano,  Peruvian 
guano  superphosphate,  and  kainit,  and  planted  in  1890  with  rye,  and  in 
1891  with  peas.  The  losses  of  moisture  by  evaporation  were  supplied 
daily,  so  that  the  moisture  content  of  the  soils  was  kept  constant  through- 
out the  experiments.  The  principal  results  are  shown  in  the  following 
table : 


Yields  of  rye  and  peas  on  different  soils  with  varying  amounts  of  moisture. 


Number. 

Wrater 
content 
of  the 
soil. 

Total  yield. 

Sand. 

Loam. 

Peat. 

Eye. 

Peas. 

Eye. 

Peas. 

Eye. 

Peas. 

Per  cent. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

1 

5 

0.7 

0.1 

0.0 

0.0 

0.0 

0.  0 

2 

10 

4.1 

0.6 

2.  3 

0.4 

0.0 

0.5 

3 

15 

8.9 

21.5 

3.8 

4.0 

1.5 

5.5 

4 

20 

12.1 

24.1 

9.2 

9.6 

2.7 

20.7 

5 

25 

18.2 

33.7 

13.9 

16.9 

14.5 

24.4 

6 

80 

19.2 

39.1 

15.0 

27.5 

16.8 

28.6 

7 

35 

20.0 

36.6 

19.3 

29.3 

22.4 

36.7 

8 

40 

23.3 

43.4 

17.5 

36.7 

24.8 

43.  1 

9 .. 

50 

33.5 

50.1 

24.6 

46.6 

34.7 

50.8 

10 

60 

25.3 

43.0 

27.5 

57.0 

38.5 

61.1 

The  table  shows  that  in  the  sand  the  plants  required  much  less  mois- 
ture for  growth  than  in  the  clay  and  peat.  Even  with  water  contents 
of  5 to  15  per  cent,  plants  grew  in  the  sand,  while  they  failed  to  grow 

* Forsch.  Geb.  agr.  Physik.,  10  (1887),  pp.  153-178.  (See  also  E.  S.  R.,  vol.  iv,  p.  530.) 
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in  the  other  soils.  The  yield  on  the  sand  increased  with  the  water  con- 
tent np  to  50  per  cent,  but  decreased  beyond  that  point.  With  the 
clay  and  peat,  on  the  other  hand,  the  yield  steadily  increased  through- 
out, being  highest  with  the  water  content  of  60  per  cent. 

These  results  are  explained  by  variations  in  the  surface  attraction, 
imbibition  by  the  colloidal  elements,  and  capillarity  in  the  different 
soils.  Since  surface  attraction  increases  with  the  fineness  of  the  soil 
particles,  the  comparatively  coarse  sand  yielded  up  its  water  to  the 
growing  plant  more  readily  than  the  finer  clay  and  peat.  Besides,  the 
colloidal  clay  in  loam  and  humus  acids  in  the  peat  possess  the  power 
of  retaining  water  in  an  unusual  degree.  Finally,  as  is  well  demon- 
strated, the  force  of  the  capillarity  increases  with  the  fineness  of  the 
soil  particles.  This  force,  therefore,  is  less  active  in  retaining  the  water 
in  the  sand  than  in  the  loam  and  peat. 

In  general  it  appears,  then,  that  the  forces  with  which  the  soil  opposes 
the  absorption  of  water  by  the  roots  of  plants  increases  with  fineness 
of  its  particles  and  its  content  of  colloidal  substances. — w.  H.  b. 

The  loss  of  nitrogen  in  manure,  A.  Muntz  and  A.  Oh.  Girard 
(Ann.  Agron.  19  (1893),  No.  1 , pp.  5-49). — The  loss  of  fertilizing  mate- 
rials in  farm  manure  has  been  the  subject  of  many  investigations. 
Boussingault,  Voelcker,  Kuhn,  Wolff,  Holdefleiss,  Deherain,  Schlosing, 
sr.  and  jr.,#  and  Joulie,  are  among  those  who  have  given  attention  to 
the  subject,  some  studying  more  complex  jnoblems  in  the  laboratory, 
others  devoting  themselves  to  the  more  practical  phases  of  the  losses 
occurring  under  natural  conditions  and  the  means  of  preventing  these 
losses. 

Almost  all  of  the  investigators  who  have  studied  the  loss  of  nitrogen 
have  directed  their  efforts  toward  ascertaining  the  nature  and  causes 
of  the  loss  of  this  element  in  manure  in  heaps.  They  have  generally 
neglected  to  study  the  loss  which  excrement  suffers  in  the  stables, 
under  the  feet  of  the  animal,  from  the  time  when  it  is  ejected  until  it  is 
removed  and  carried  to  the  heaps. 

It  is  principally  this  neglected  stage  which  has  engaged  the  atten 
tion  of  the  authors.  While  measuring  the  loss  of  nitrogen  they  have 
endeavored  at  the  same  time  to  ascertain  the  causes  to  which  it  is  due 
and  the  conditions  which  vary  its  intensity.  The  results  summarized 
in  this  article  have  been  obtained  in  experiments  carried  out  during 
six  years  in  cow  sheds,  horse  stables,  and  sheepfolds,  under  conditions 
which  obtain  in  practical  agriculture. 

The  results  are  discussed  under  three  heads : (1)  Losses  in  stables, 
(2)  means  of  reducing  the  loss  of  nitrogen  in  stables,  and  (3)  loss  of 
nitrogen  in  the  manure  heap. 

In  the  first  case  the  method  pursued  was  as  follows : The  nitrogen 
was  determined  in  the  food  consumed  and  in  the  litter  added]  in  the 
animal  products  obtained — meat,  milk,  and  wool— and  in  the  manure 

* E.  S.  R.,  vol.  m,  p.  737. 
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removed  from  the  stable.  The  difference  between  tlie  nitrogen  in  tbe 
food  and  that  in  tlie  animal  products  and  manure  was  taken  as  repre- 
senting the  amount  of  that  element  which  had  escaped  into  the  air. 

The  observations  of  the  authors  lead  to  the  conclusion  that  the  fer- 
mentation going  on  in  manure  under  the  feet  of  animals  is  almost  exclu- 
sively ammoniacal,  and  that  there  is  practically  no  evolution  of  free 
nitrogen,  as  occurs  in  manure  heaps. 

In  estimating  the  gain  or  loss  of  nitrogen  in  the  animal  organism,  the 
live  weight  gained  or  lost  was  assumed  to  contain  on  an  average  3 per 
cent  of  nitrogen,  a figure  based  on  investigations  similar  to  those  of 
Lawes  and  Gilbert.  The  average  composition  of  the  milk  and  wool 
was  determined  by  analysis  in  each  case.  In  every  case  the  stables  were 
provided  with  impervious  floors  to  prevent  loss  of  the  liquid  manure. 

The  one  experiment  with  horses  lasted  from  July  9 to  August  10. 
Tbe  litter  was  oat  or  wheat  straw,  and  the  feed,  oats,  hay,  and  bran. 
The  loss  of  nitrogen  was  28.7  per  cent  of  that  ingested. 

Four  experiments  with  milch  cows  from  about  two  weeks  to  a month 
in  duration  (one  without,  the  others  with  litter),  with  mixtures  of  grain 
and  dry  food,  gave  losses  of  nitrogen  as  follows : 27.2  per  cent  (without 
litter),  36.3  per  cent,  31.9  per  cent,  and  35.2  per  cent,  or  a mean  of  32.6 
per  cent  of  the  nitrogen  in  the  food  consumed. 

Six  experiments  with  sheep  were  conducted  as  follows : A lot  of  about 
25  sheep  were  placed  in  a sheepfold  with  an  asphalt  floor.  Litter  was 
added  at  the  beginning  of  the  experiment  in  sufficient  quantity  to  insure 
throughout  the  experiment  proper  bedding  and  a complete  retention  of 
urine.  The  duration  of  the  experiments  varied  from  twenty-one  to 
twenty-three  days  in  five  cases.  The  sixth  experiment  lasted  about 
eleven  months,  and  a great  variety  of  foods  was  used.  The  loss  of  nitro- 
gen varied  from  44  to  55  per  cent,  with  an  average  of  48.8  per  cent,  or 
nearly  one  half  of  the  nitrogen  consumed. 

It  appears  that  the  greatest  loss  is  with  sheep.  This  is  explained  by 
the  facts  that  the  litter  was  less  frequently  renewed  and  the  urine  was 
more  concentrated,  and  consequently  subject  to  greater  loss  of  ammo- 
nia by  fermentation. 

In  studying  the  causes  of  the  variation  in  the  loss  of  nitrogen,  it  was 
found  that  with  dry  food  the  loss  was  greater  than  with  wet;  that  the 
loss  was  not  affected  by  the  amount  stored  in  the  animal  organism; 
and  that  the  loss  was  much  larger  in  summer  than  in  winter,  due  to 
increased  temperature  and  ventilation. 

It  appears  that  as  soon  as  excrement  is  ejected,  ammoniacal  fermenta- 
tion is  rapidly  set  up  by  the  organisms  present  in  the  litter,  so  that  in 
a few  hours  appreciable  quantities  of  ammonia  are  formed.  Experi- 
ments at  temperatures  varying  from  2°  to  30°  C.  on  the  solid  and  liquid 
excrement,  separately,  show  that  ammoniacal  fermentation  went  on  in 
the  urine  very  rapidly,  finally  transforming  almost  the  total  amount  of 
nitrogen  present;  while  the  solid  excrement  under  the  same  conditions 
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gave  only  small  quantities  of  ammonia  and  showed  a tendency  to  retain 
its  nitrogen  in  the  form  of  organic  combinations. 

Under  the  head  of  means  of  reducing  the  loss  of  nitrogen  the  results 
of  experiments  with  litter  of  straw,  with  peat,  and  with  earth  are  dis- 
cussed. Straw  in  whatever  quantity  was  not  found  capable  of  entirely 
preventing  the  loss  of  ammonia;  peat  was  more  effective  than  straw, 
but  was  not  entirely  satisfactory;  earth  was  found  to  be  very  effica- 
cious, reducing  the  loss  of  nitrogen  50  per  cent..  It,  moreover,  pro- 
moted nitrification.  It  is,  however,  not  recommended  as  a substitute 
for  straw  or  peat,  on  account  of  the  labor  involved  in  drying  and  hand- 
ling. A mixture  of  straw  and  peaty  or  humous  earth  is  thought  to  be 
most  desirable. 

The  bearing  of  these  facts  on  the  theory  of  the  practice  of  parking  or 
hurdling  (par cage)  is  discussed.  It  was  found  that  the  soil  was  more 
satisfactorily  fertilized  with  the  manure  of  sheep  hurdled  on  the  land 
than  by  the  manure  of  the  same  sheep  obtained  during  confinement  in 
the  fold.  Experiments  with  different  soils  are  reported,  showing  a 
decided  increase  in  their  absorptive  power  for  ammonia  with  the 
increase  of  organic  matter. 

Several  chemical  agents  for  reducing  the  loss  of  nitrogen  were  inves- 
tigated, viz,  lime,  plaster,  sulphate  of  iron,  carbonate  of  lime,  and 
phosphate  of  lime.  The  results  were  in  no  case  satisfactory.  It  was 
found  that  the  alkalinity  of  the  manure  was  so  large  as  to  require  a 
large  proportion  of  the  agents  for  its  neutralization,  thus  seriously 
impairing  their  efficiency. 

The  following  table  gives  a resume  of  the  results  with  sulphate  of 
iron  as  a preservative  agent : 

Sulphate  of  iron  required  to  prevent  loss  of  nitrogen  in  manure. 


Horses. 

Cattle. 

Sheep. 

Manure  produced  per  animal  per  year. . . 

Pounds. 
22, 440 
28.  88 

Pounds. 
25,  080 
101 . 64 

Pounds. 
1,760 
15. 18 

Nitrogen  lost  in  the  stable  per  animal  per  year 

Ferrous  sulphate  required  to  fix  this  nitrogen 

324.  28 

1,161. 60 

173.  36 

Ferrous  sulphate  neutralized  by  fixed  alkalies- 

121.44 

365.  86 

30. 14 

Total  ferrous  sulphate  used 

445.  72 

1,  527.  46 

203.  50 

In  experiments  on  the  loss  of  nitrogen  from  manure  in  heaps  it  was 
found  that  this  loss  was  much  less  than  that  in  the  stable.  Ini  he  lat- 
ter case  the. figures  were  29,  33,  and  50  per  cent  of  the  nitrogen  con- 
sumed by  the  horses,  cows,  and  sheep,  respectively.  In  the  former  they 
were  20,  10,  and  5 per  cent. 

The  loss  of  potash  and  phosphoric  and  is  due  to  leaching.  The  loss  of 
nitrogen  is  largely  due  to  the  same  cause,  but  a small  part  escapes  in 
the  free  state. 

The  principal  results  of  these  investigations  may  be  summarized  as 
follows : 

(1)  There  is  a large  loss  of  nitrogen  in  stables  under  the  feet  of  ani- 
mals, due  to  ammoniacal  fermentation. 
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(2)  Differences  in  tliis  respect  depend,  to  a certain  extent,  on  the 
nature  of  the  litter.  The  use  of  peat  and  of  earth  rich  in  humus 
reduces  this  loss  in  part. 

(3)  The  neutralization  of  the  chemical  agents  recommended  for  fixing 
ammonia,  by  the  fixed  bases  of  the  manure,  necessitates  the  use  of  large 
quantities  of  these  substances  in  order  to  attain  the  desired  result. 
The  economical  value  of  these  agents  is  in  this  way  to  a great  extent 
destroyed. 

This  question  of  the  prevention  of  loss  of  nitrogen  in  manure  is  of 
great  practical  importance.  If  we  could  return  to  the  soil  all  the  nitro- 
gen in  the  manure  of  animals  there  would  be  little  need  to  resort  to  the 
use  of  expensive  commercial  fertilizers  such  as  sulphate  of  ammonia 
and  nitrate  of  soda.  The  fixation  of  the  nitrogen  of  the  air  by  the  soil 
and  by  certain  species  of  plants,  the  invention  of  loss  of  ammonia 
from  manure,  and  of  nitrates  in  the  drainage  water  by  fallow  crops,  as 
recommended  by  Deherain  (E.  8.  R..  vol.  in,  p.  493),  would  permit  of  a 
very  large  increase  of  the  nitrogen  supply  to  plants  without  having 
recourse  to  high-priced  nitrogenous  fertilizers. — w.  H.  B. 

Effect  of  applications  of  potash  salts  to  the  soil  on  the  beet 
nematode  (Heterodera  schachtii),  M.  Hollrung  ( Zeitsch . landiv. 
Cent.  Ver.  Sachs.,  Dec.,  1892 , No.  12,  pp.  419-425. — Under  the  auspices 
of  the  Agricultural  Union  of  Saxony  and  at  the  suggestion  of  the  Stass- 
furt  Potash  Syndicate,  the  latter  of  which  called  attention  to  investiga- 
tions at  the  New  Jersey  Station  (E.  S.  R.,  vol.  ill,  p.  610)  on  the  effect 
of  potash  salts  on  wireworms,  the  author  undertook  the  study  of  the 
effect  of  various  potash  compounds  on  beet  nematodes. 

Nematode  embryos  were  treated  on  a microscope  object  glass  with 
with  water  and  with  solutions  of  kainit,  carnallit,  chloride  of  potas- 
sium, and  sulphate  of  potassium  of  different  strengths  (0.1,  0.5,  1,  2.5, 
and  5 per  cent)  for  periods  of  five  minutes,  and  one  half,  3,  24,48,  72, 
and  96  hours. 

The  results  seem  to  indicate  that  potash  salts  in  amounts  in  which 
they  can  be  used  as  fertilizers  are  not  capable  of  lessening  u beet  sick- 
ness” of  soils,  produced  by  nematodes  (E.  S.  R.,  vol.  ill,  p.  820).  The 
beneficial  effects  of  potash  salts  on  such  soils  are  due  to  other  chemical 
or  physical  causes. — w.  h.  b. 

Ladoga  wheat,  W,  Saunders  ( Canada  Central  Experimental  Farm 
Bui.  No.  18,  Feb.,  1893,  pp.  14). — An  account  of  the  introduction  and 
dissemination  of  Ladoga  wheat  in  the  Dominion  of  Canada  and  of  mill- 
ing and  baking  tests  of  this  variety.  Ladoga  wheat  was  first  intro- 
duced into  Canada  in  1887,  and  has  since  been  tested  by  a large  num- 
ber of  farmers  in  different  parts  of  the  Dominion.  It  has  been  found 
that  this  variety  can  be  successfully  grown  even  in  the  colder  regions, 
and  that  it  ripens  at  least  a week  earlier  than  Red  Fife.  Analysis 
shows  that  it  contains  a high  percentage  of  gluten,  which  is,  however, 
“inferior  in  color  and  elasticity  and  more  sticky”  than  that  in  Red  Fife. 
The  flour  from  Ladoga  is  drier  than  that  from  Red  Fife  and  is  not  so 
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easily  made  into  good  bread.  The  color  of  the  bread  is  usually  quite 
yellow. 

Unless  tlie  proper  methods  for  treating  this  flour  to  procure  uniformly  good  results 
could  he  ascertained  it  is  not  likely  that  Ladoga  will  he  acceptable  either  to  millers 
or  bakers  as  long  as  the  flour  of  the  Red  Fife  is  obtainable.  Hence  wherever  Red 
Fife  can  be  ripened  the  efforts  of  those  settlors  engaged  in  wheat-growing  in  the 
Northwest  should  be  directed  to  its  production  in  the  greatest  perfection  by  early 
sowing  and  a proper  preparation  of  the  soil.  * * * While  the  idea  of  growing 

Ladoga  wheat  as  a competitor  with  Red  Fife  for  export  or  the  general  home  trade 
should  be  abandoned,  there  is  no  doubt  that  the  flour  of  the  Ladoga  makes  excellent 
and  nutritious  bread  for  home  use,  and  where  wheat-growing  is  carried  on  in  the 
more  northern  districts  in  a limited  way  for  home  consumption,  and  where  Red  Fife 
seldom  ripens,  or  on  the  Indian  reserves,  where  a yellow  tint  in  the  bread  is  not  a 
matter  of  so  much  significance,  the  Ladoga  wheat  will  still  prove  a most  useful  and 
desirable  variety. — A.  C.  T. 

Cherries,  J.  Craig  ( Canada  Central  Experimental  Farm  Bui.  No.  17, 
Nov.,  1892,  pp.  20,  figs.  9). — An  account  of  tests  of  varieties  of  cherries 
which  give  promise  of  being  sufficiently  hardy  to  endure  the  cold  cli- 
mate of  a large  part  of  the  Dominion  of  Canada.  A large  number  of 
these  varieties  were  originally  brought  from  northern  Europe  by  Prof. 
Budd,  of  the  Iowa  Station,  and  C.  Gibbs,  of  Abbotsford,  Quebec. 
Suggestions  are  also  made  regarding  the  propagation  and  grafting  of 
cherries.  Descriptive  notes  are  given  on  the  following  varieties : Ama- 
relle,  Hative,  Bessarabian,  Brusseler  Braun,  Carnation,  Cerise  d’Ost. 
heim,  Double  Glass,  Eouches  Morello,  Erauendorfer  Weichsel,  Griotte 
dn  Nord,  Griotte  d’Ostlieim,  Gros  Gobet,  Griotte  Imperiale,  Lithauer 
Weichsel,  Lieb,  Montmorency,  Minnesota  Ostheim,  Biga  No.  18,  Orel 
No.  25,  Olivet,  Strauss  Weichsel,  Sp&te  Amarelle,  Schatten  Amarelle, 
Vladimir,  Weir  Seedlings,  and  Wragg. 

u With  present  experience  the  following  varieties  are  recommended 
for  trial,  and  will  probably  prove  valuable  in  those  sections  where  cli- 
matic conditions  permit  the  cultivation  of  the  pear : Amarelle  Hative, 
Strauss,  Griotte  Imperiale,  Olivet,  and  Gros  Gobet. 

“The  following  list  comprises  varieties  which  appear  to  grade  in  har- 
diness with  the  Wealthy  apple : Spate  Amarelle,  Eouches  Morello,  Min- 
nesota Ostheim,  Brusseler  Braun,  and  Orel  25. 

“ Among  those  of  exceptional  hardiness,  and  which  should  be  tested 
along  the  northern  border  of  the  apple  belt  are:  Biga  No.  18,  Vladi- 
mir, Bessarabian,  and  Schatten  Amarelle.” — A.  c.  T. 

Water  content  of  Banish  export  butter,  F.  Eriis  ( Nogle  oplys- 
ninger  om  u Vand  i Smorfi  Kgl.  Veterin.  og  Landbolidjskoles  Labor  at.  f. 
landbk.  For  so g,  Circular,  Mar.  12,  1893,  pp.  4). — The  results  of  water 
determinations  in  2,091  samples  of  Danish  export  butter  from  361 
creameries  and  107  private  dairies  are  given  in  the  circular.  The 
analyses  are  published  to  show  the  absence  of  adulteration  of  the 
butter  through  an  excessive  water  content,  a method  of  adulteration 
which  Mr.  Eriis  says  is  moreover  excluded  for  the  simple  reason  that 
it  can  not  be  practiced,  except  at  the  expense  of  the  quality  of  the 
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butter.  The  samples  were  taken  from  100-pound  butter  tubs  intended 
for  export;  four  to  five  such  tubs  were  procured  from  each  creamery  or 
dairy  during  the  period  from  June,  1890,  to  January,  1883,  when  the 
analyses  were  made.  The  following  summary  shows  the  distribution 
of  the  percentages  of  water  found  in  the  total  number  of  samples: 

Percentages  of  water  in  Danish  butter . 


Water 

content. 

Number 

of 

samples. 

Per  cent 
of 

samples. 

Per  cent. 
19. 99-19 

2 

0.1 

18.  99-18 

21 

1.0 

17.  99-17 

88 

4.2 

16.  99-16 

218 

10.4 

15. 99-15 

418 

20.0 

14.  99-14 

583 

27.9 

13. 99-13 

464 

22.2 

12. 99-12 

235 

11.2 

11.  99-11 

57 

2.7 

10.99-10 

4 

0.2 

9.  99-9 

1 

0.1 

14.59 

2,  091 

100 

If  the  water  content  of  the  samples  received  from  each  creamery  or 
private  dairy  be  averaged,  and  the  average  percentages  arranged  in 
groups  as  above,  the  results  will  be  as  follows : 

Percentages  of  water  in  Danish  butter  at  different  factories. 


Water  ! 
content. 

N amber 
of  facto- 
ries. 

Per  cent 
of  facto- 
ries. 

Per  cent. 
17.  99-17 

5 

1.1 

16.  99-16 

41 

8.8 

15.  99-15 

85 

18.2 

14.99-14 

207 

44.2 

13.99-13 

105 

22.4 

12.99-12 

23 

4.9 

11. 99-11  : 

2 

0.4 

14.  63 

468 

100 

The  extremes  of  the  former  table  here  naturally  disappear.  It  will 
be  noticed  that  Danish  export  butter  from  single  creameries  or  private 
dairies  contains  on  an  average  between  11  and  18  per  cent  of  water; 
85  per  cent  of  the  total  number  fall  between  13  and  16  per  cent. 

“It  is  evident  from  this  that  13  to  16  per  cent  must  be  considered  the 
most  correct  and  natural  water  content  of  Danish  export  butter,  and 
there  is  scarcely  any  doubt  but  what  our  creameries,  by  proper  manipu- 
lation of  the  butter,  in  the  overwhelming  majority  of  cases  are  able  to 
keep  the  water  content  below  16  per  cent  on  an  average  for  the  whole 
year.  But  as  the  quality  of  the  butter  usually  is  lowered  when  its 
water  content  rises  above  the  natural  percentage — a relation  which 
later  on  will  be  treated  in  the  complete  report  of  this  investigation — 
in  the  same  way  a too  low  water  content  will  often  tend  to  make  the 
butter  too  dry,  or  in  other  respects  lower  its  quality.” — F.  W.  Woll. 
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dans  les  comestibles),  Niebel. — Rev.  internat.  des  Falsif.,  6 {1893),  pp.  81,  82. 

On  the  digestibility  of  the  albuminoids  in  some  concentrated  feeding  stuffs 
{Bestdmning  af  qvdfvesubstan sernas  smaltbarhet  hos  ndgra  kraftfodermedel),  L.  F.  Nil- 
son. — Kgl.  Landtbruks  Akad.  Handlingar  och  Tidskrift,  31  {1892). 

Experiments  with  bread  and  biscuit  {Experiences  sur  le  pain  et  le  biscuit),  Bal- 
land. — Rev.  internat.  des  Falsif.,  6 {1893),  pp.  83-85. 

The  bread  question,  some  investigations  {I  brodfrdgan),  M.  Weibull. — Kgl. 
Landtbruks  Akad.  Handlingar  och  Tidskrift,  31  {1892),  pp.  306-316. 

Bread-making  with  rye  and  wheat  flour  and  with  mixtures  of  both  {Forsog 
med  brodbagning  af  rugmel  og  hvedemel  samt  blandinger  afdisse). — Kgl.  Veterin.  og  Land- 
bohojsk. Lab.  for  landokon.  Forsog,  Copenhagen,  Bui . No.  23,  1891, pp.  30. 

Curative  treatments  of  anthracnose  {Traitements  curatifs  de  Vanthracnose),  L. 
Degrulley. — Progres  Agr.  et  Vitic.,  1893,  p.  265, 

A study  of  the  results  of  the  association  of  Streptococcus  and  typhoid 
bacillus  in  man  and  animals  {Etude  sur  les  resultats  de  V association  du  streptocoque 
et  du  bacille  typhique  cliez  I’homme  et  chez  les  animaux),  H.  Vincent. — Ann.  Inst.  Pas- 
teur, 7,  No.  2,  p.  141. 

A contribution  to  the  study  of  tetanus,  its  prevention  and  treatment  by 
antitoxic  serum  {Contribution  a V etude  du  tetanos,  prevention  et  traitement  par  le  serum 
antitoxique) , E.  Roux  and  L.  Vaillard. — Ann.  Inst.  Pasteur,  7,  No.  2,  p.  65. 

On  tuberculosis  among  cattle  and  its  prevention  {Om  tuberkulosen  bland  notkrea- 
tur  och  atgdrder  mot  densamma),  C.  A.  Lindquist. — Kgl  Landtbruks  Akad.  Handlingar 
och  Tidskrift,  31  {1892),  pp.  222-227.  ' 

Experiments  with  tuberculin  {Forsog  med  tuberkulin),  B.  Bang. — Kgl.  Veterin.  og 
Landbohojsk.  Lab.  for  landokon.  Forsog,  Copenhagen,  Buis.  Nos.  21  and  24, 1890  and  1891, 
pp.  50, 

On  endocarditis  among  swine  ( Undersogelser  over  nogle  former  af  rodsyge  hos 
8vinet),  B.  Bang. — Kgl.  Veterin.  og  Landbohojsk.  Lab.  for  landokon.  Forsog,  Copenhagen, 
Bui.  No.  25  {1892),  pp.  56. 
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The  role  of  flies  in  the  propagation  of  cholera,  J.  G.  Sawtchenko. — Abst.  in  Ann. 
Inst.  Pasteur,  7,  No.  2,  p.  222. 

The  preservation  of  virus  in  glycerine,  A.  Sclavo. — Abst.  in  Ann.  Inst.  Pasteur, 
7,  No.  2,  p.  221. 

On  the  production  of  sugar  and  the  sugar  industry  in  Sweden  ( Sveriges  socker- 
handel  och  sockerindustri ; dess  utv ekling  och  nuvarande  standpunkt),  P.KIjASON. — Ngl. 
Landtbruks  Akad.  Handlingar  och  Tidskrift,  31  (1892),  pp.  3-39,  65-103. 

On  the  regulation  of  wind  power  and  other  power  machines  ( Eegulering  af 
vindkraft  ocj  andre  kraftmaskiner),  P.  La  Cour. — Tidsskr.  f.  Landbkonomie,  11  (1892), 
pp.  437-468. 

The  economical  limit  for  the  application  of  the  various  motive  powers  in  the 
service  of  agriculture  (Den  bkonomiske  granse  for  de  forskjellige  bevdgkr afters  anven- 
delse  i landbrugets  tjeneste),  H.  F.  Dencker. — Tidsskr.  f.  Landbkonomie,  11  (1892),  pp. 
338-371. 

Agricultural  instruction  in  Norway  (Landbrugsundcrvisningens  betydning  og  ord- 
ning  i Norge),  Th.  Landmark. — Akerbruket  och  Husdjurskjbtseln,  3 (1892),  pp.  104-106, 
118, 119. 


EXPERIMENT  STATION  NOTES. 


California  Station. — The  olive-oil  machinery  has  been  set  up  and  successfully 
tested;  hut  owing  to  the  short  crop  of  olives  no  results  of  work  can  he  published 
until  after  another  season.  In  a pamphlet  entitled  “ Methods  of  detecting  adulter- 
ants in  olive  oil,”  Prof.  W.  B.  Rising,  the  State  analyst,  has  given  a brief  descrip- 
tion of  a number  of  methods  of  testing  olive  oil  which  he  has  used,  and  the  tab- 
ulated results  of  tests  by  these  methods.  A bulletin  giving  analyses  of  California 
fruits  will  soon  be  issued. 

Colorado  College.— -The  agricultural  hall,  a handsome  brick  structure  contain- 
ing an  experimental  work  room,  museum,  and  lecture  hall,  has  recently  been  com- 
pleted, and  a mechanics7  art  hall  is  in  process  of  erection.  In  his  annual  report  for 
1892,  President  Ellis  urges  the  necessity  for  increased  accommodations  for  work  in 
horticulture,  botany,  chemistry,  geology,  and  domestic  economy,  and  the  erection 
of  a gymnasium  and  dormitories. 

Michigan  College  and  Station. — 0.  Clute  has  resigned  his  position  as  president 
of  the  college  and  director  of  the  station,  to  take  effect  in  August. 

New  York  Cornell  Station. — L.  C.  Corbett,  B.  S.,  assistant  horticulturist,  has 
resigned  to  become  professor  of  agriculture  in  the  South  Dakota  Agricultural  Col- 
iege and  horticulturist  to  the  South  Dakota  Station.  J.  E.  Rice,  B.  S.,  assistant 
agriculturist,  has  resigned  to  engage  in  fruit  and  poultry  farming,  and  S.  Jeffry,  B. 
S.,  foreman  of  the  farm,  has  resigned  to  become  farm  superintendent  of  an  indus- 
trial school  at  Asheville,  North  Carolina. 

Pennsylvania  College. — In  his  report  for  1892  to  the  board  of  trustees,  Presi- 
dent Atherton  shows  that  since  1882  the  teaching  force  has  increased  from  17  to  30, 
and  the  number  of  students  from  92  to  249.  Ten  officers  are  now  employed  in  the 
agricultural  department  where  only  one  was  employed  ten  years  ago.  The  number 
of  students  in  the  agricultural  course  continues  to  be  small.  One  important  reason 
for  this  is  stated  to  be  that  in  a State  like  Pennsylvania,  where  only  about  20  per 
cent  of  the  population  are  engaged  in  agriculture,  a graduate  “ finds  eight  chances 
for  employment  outside  of  agriculture  as  against  only  two  in  it.”  The  author’s 
views  on  manual  labor  in  connection  with  educational  work  are  summed  up  as  fol- 
lows: “As  the  result  of  accumulated  experience  with  this  subject,  I believe  there 
has  come  to  be  a general  agreement  that  all  manual  labor  or  exercise  in  connection 
with  education  must  belong  to  one  or  the  other  of  two  distinct  kinds : It  must  either 
be  regular  labor,  carried  on  at  odd  hours  perhaps,  but  organized,  enforced,  and  paid 
for  like  any  other  labor,  or  else  it  must  be  so  much  and  only  so  much  as  is  necessary 
to  train  the  student  to  a knowledge  of  the  practical  applications  of  his  subjects  of 
theoretical  study.  In  this  view  the  farm,  the  garden,  the  stable,  andtlie  dairy  house 
become  so  many  laboratories,  serving  for  the  student  in  agriculture  the  same  pur- 
pose as  is  served  in  other  cases  by  the  chemical,  the  physical,  or  the  mechanical 
laboratory.” 

Utah  Station. — S.  Fortier,  C.  E.,  has  been  added  to  the  staff  of  the  station. 
During  the  summer  he  will  study  the  irrigation  system  of  Utah,  with  a view  to 
devising  methods  for  its  improvement. 
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Wyoming  Station. — B.  CL  Buffum,  Horticulturist,  will  have  charge  of  the  Wyo- 
ming exhibits  in  botany  and  agriculture  at  the  World's  Columbian  Exposition.  The 
legislature  adjourned  without  taking  any  action  on  the  removal  of  the  agricultural 
college  to  Lander,  and  it  will  therefore  remain  a department  of  the  State  Univer- 
sity at  Laramie 

Mechanics  of  the  Earth's  Atmosphere. — Under  this  title  the  Smithsonian 
Institution  has  published  a collection  of  translations  by  Prof.  Cleveland  Abbe  of 
“ some  of  the  best  memoirs  that  have  lately  been  published  on  the  respective  sub- 
jects by  European  investigators." 

These  memoirs,  which  fill  324  pages,  are  as  follows : The  measurement  of  the 
resistances  experienced  by  plane  plates  when  they  are  moved  through  the  air  in  a 
direction  normal  to  their  planes,  G.  H.  L.  Hagen,  1874;  on  the  integrals  of  the  hydro- 
dynamic  equations  that  represent  vortex  motions,  H.  von  Helmholtz,  1858 ; on  dis- 
continuous motions  in  liquids,  H.  von  Helmholtz,  1868 ; on  a theorem  relative  to 
movements  that  are  geometrically  similar,  together  with  an  application  to  the  prob- 
lem of  steering  balloons,  H.  von  Helmholtz,  1873 ; on  atmospheric  motions,  first  paper, 
H.  von  Helmholtz,  1888;  on  atmospheric  motions,  second  paper,  PI.  von  Helmholtz 
1889;  on  the  theory  of  wind  and  waves,  H.  von  Helmholtz,  1889;  the  energy  of  the  bil- 
lows arid  the  wind,  H.  von  Helmholtz,  1890 ; the  theory  of  free  liquid  jets,  G.  Kirchlioff, 
1869;  on  discontinuous  motions  in  liquids,  A.  Oberbeck,  1877 ; the  movements  of  the 
atmosphere  on  the  earth's  surface,  A.  Oberbeck,  1882 ; on  the  Guldberg-Mohn  theory 
of  horizontal  atmospheric  currents,  A.  Oberbeck,  1882;  on  the  phenomena  of  motion 
in  the  atmosphere,  first  paper,  A.  Oberbeck,  1888 ; on  the  phenomena  of  motion  in  the 
atmosphere,  second  paper,  A.  Oberbeck,  1888 ; a graphic  method  of  determining  the 
adiabatic  changes  in  the  condition  of  moist  air,  H.  Hertz,  1884;  on  the  thermo- 
dynamics of  the  atmosphere,  first  paper,  W.  von  Bezold,  1888;  on  the  thermo-dynam- 
ics of  the  atmosphere,  second  paper,  W.  von  Bezold,  1888;  on  the  thermo-dynamics  of 
the  atmosphere,  third  paper,  W.  von  Bezold,  1889;  on  the  vibrations  of  the  atmos- 
phere, Lord  Rayleigh,  1890;  on  the  vibrations  of  an  atmosphere  periodically  heated, 
M.  Margules,  1890;  Laplace's  solution  of  the  tidal  equations,  W.  Ferrel,  1890. 

The  Annual  Report  of  the  Commissioner  of  Agriculture  of  Alabama  for 
the  year  ending  September  30,  1892,  .gives  a brief  outline  of  the  work  of  the  year  in 
fertilizer  inspection,  distribution  of  seed,  introduction  of  tobacco,  study  of  destruc- 
tive insects,  and  at  farmers' institutes;  a financial  report;  and  a list  of  fertilizer 
licenses. 

The  department'  has  distributed  128,000  packages  of  garden  seed,  and  for  the  pur- 
pose of  encouraging  diversification  of  crops,  so  desirable  in  the  State,  12,000  pack- 
ages of  improved  varieties  of  tobacco.  “This  year’s  effort  has  indisputably  proved 
that  Alabama  possesses  all  the  qualifications  necessary  to  the  profitable  production 
of  tobacco — climate,  soil,  and  seasons;  and  we  make  the  prediction  that  in  less 
than  a decade  Alabama  will  become  a factor  in  the  line  of  tobacco-raising  States." 

Agriculture  in  the  Public  Schools. — A special  bulletin  on  the  Teaching  of 
Agriculture  in  the  Public  Schools,  by  C.  C.  James,  M.  A.,  deputy  minister  of  agri- 
culture, was  issued  in  December,  1892,  by  the  Department  of  Agriculture  of  Ontario, 
Canada. 

Observations  on  Tile  Drainage. — This  office  is  in  receipt  of  an  interesting  com- 
munication from  H.  C.  Marsh,  Muncie,  Indiana,  briefly  describing  experiments  in  tile 
drainage  made  under  the  auspices  of  the  Farmers’  Institute  of  that  place.  Three 
tile  drains  were  laid,  about  40  inches  deep  and  at  distances  of  195  and  230  feet  apart, 
on  an  area  containing  yellow  clay,  black  soil,  and  hardpan.  The  height  of  the 
ground  water  was  observed  in  wells  sunk  in  different  parts  of  the  drained  area. 

The  results  are  of  interest  as  showing  a wide  difference  in  the  effectiveness  of  the 
drains  on  different  soils  and  under  different  conditions,  and  indicate  that  the  dis- 
tance and  depth  of  tile  drains  must  be  determined  by  observations  on  the  soils  in 
each  case. 


LIST  OF  PUBLICATIONS  OF  THE  UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 

FEBKUAKY,  1893. 


Bureau  of  Animal  Industry: 

Bulletin  No.  2. — Report  on  Investigations  Relating  to  tlie  Treatment  of  Lumpy 
Jaw  or  Actinomycosis  in  Cattle. 

Division  of  Statistics  : 

. Report  No.  101  (new  series),  January  and  February,  1893. — Agriculture  in  France ; 
Report  on  Hungarian  Milling;  The  Canning  Industry;  Tobacco  Experiments 
in  Texas;  European  Crop  Report  for  February ; Farm  Animals  of  the  World; 
Freight  Rates  of  Transportation  Companies. 

Report  on  the  Numbers  and  Values  of  Farm  Animals  and  on  Cotton  Distribu- 
tion, January  and  February,  1893. 

Division  of  Ornithology  and  Mammalogy  : 

Bulletin  No.  3. — The  Hawks  and  Owls  of  the  United  States. 

Office  of  Experiment  Stations: 

Experiment  Station  Record,  vol.  iv,  No.  6,  January,  1893. 

Weather  Bureau  : 

Bulletin  No.  7. — Report  of  the  First  Annual  Meeting  of  the  American  Associa- 
tion of  State  Weather  Service. 

Monthly  Weather  Review,  vol.  xx,  November,  1892, 
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Agricultural  Experiment  Station  of  the  Agricultural  and  Mechanical 
College  of  Alabama: 

Bulletin  No.  40,  January,  1893. — Cotton  Experiments. 

Colorado  Agricultural  Experiment  Station  : 

Bulletin  No.  21,  October,  1892. — Sugar  Beets,  Irish  Potatoes;  Fruit-Raising. 
Agricultural  Experiment  Station  of  the  University  of  Idaho  : 

Bulletin  No.  1,  September,  1892. — Organization  and  Progress  of  Work  at  the 
Experiment  Station. 

Iowa  Agricultural  Experiment  Station: 

Bulletin  No.  19,  November,  1892. — Experiments  with  New  Orchard  Fruits, 
Trees,  and  Plants;  Report  of  Experiments  and  Studies  in  Entomology;  Cross- 
ing Cucurbits ; Root  Crops;  Corn-growing:  Depth  of  Covering  Grass  Seed; 
Winter  Wheat;  Calf-feeding ; Hog-feeding;  Soiling  Crops;  Hints  on  Cheese- 
making; An  Automatic  Acid  Measure. 

Kansas  Agricultural  Experiment  Station: 

Bulletin  No.  35,  December,  1892. — Actinomycosis  Bovis  or  Lump  Jaw  of  Cattle. 
Bulletin  No.  36,  December,  1892. — Experiments  with  Sorghum  and  Sugar  Beets. 
Kentucky  Agricultural  Experiment  Station: 

Bulletin  No.  43,  December,  1892. — Commercial  Fertilizers. 

Bulletin  No.  44,  January,  1893. — Bordeaux  Mixture  for  Apple  Pests. 

Maryland  Agricultural  Experiment  Station: 

Bulletin  No.  19,  December,  1892. — Tomatoes. 

Fifth  Annual  Report,  1892. 

Hatch  Experiment  Station  of  the  Massachusetts  Agricultural  Station: 
Bulletin  No.  20,  January,  1893. — Reports  on  Insects. 

Meteorological  Bulletin  No.  49,  January,  1893. 

Mississippi  Agricultural  Experiment  Station: 

Bulletin  No.  22,  September,  1892. — Grapes. 

Fifth  Annual  Report,  1892. 

New  York  Agricultural  Experiment  Station: 

Bulletin  No.  48  (new  series),  December,  1892. — Some  Bean  Diseases. 

Bulletin  No. 49  (new  series),  January,  1893. — Treatment  of  Potato  Scab;  Use  of 
Bordeaux  Mixture  for  Potato  Blight. 

North  Carolina  Agricultural  Experiment  Station: 

Bulletin  No.  87,  September  15, 1892. — Publications  of  the  Station  from  March, 
1877,  to  September,  1892. 

Bulletin  No.  87&,  September  20, 1892. — Meteorological  Summary  for  North  Caro- 
lina, August,  1892. 

Bulletin  No.  87c,  October  20, 1892. — Meteorological  Summary  for  North  Carolina,, 
September,  1892. 
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North  Carolina  Agricultural  Experiment  Station— Continued. 

Bulletin  No.  88a,  January  20, 1893. — Meteorological  Summary  for  North  Carolina, 
December,  1892. 

South  Carolina  Agricultural  Experiment  Station: 

Fifth  Annual  Report,  1892. 

Texas  Agricultural  Experiment  Station: 

Bulletin  No.  23,  November,  1892. — Black  Rot  of  the  Grape. 

Bulletin  No.  24,  December,  1892. — The  Cattle  Tick. 

Virginia  Agricultural  anjd  Mechanical  College  Experiment  Station: 
Bulletin  No.  23,  December,  1892. — Tests  of  Fertilizers  on  Corn. 

Annual  Report,  1892. 

Wyoming  Agricultural  Experiment  Station: 

Bulletin  No.  9,  December,  1892. — Sugar  Beets  in  1892. 

Bulletin  No.  10,  December  31,  1892. — Meteorology  for  1892. 

DOMINION  OF  CANADA. 

Ontario  Agricultural  College  Experiment  Station: 

Bulletin  No.  86,  February  1,  1893. — Roots,  Potatoes,  and  Fodder  Corn. 

Special  Bulletin,  February,  1893. — The  Making  of  Roads. 
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VOL.  IV. 


April,  1893. 


No.  9. 


The  present  number  of  the  Record  contains  an  article  on  agricul- 
tural education  in  Belgium,  by  Paul  De  Vuyst,  State  agriculturist  con- 
nected with  the  Ministry  of  Agriculture  of  that  country.  Belgium, 
we  should  remember,  is  the  most  densely  populated  country  in  Europe. 
Within  an  area  which  does  not  exceed  that  of  Massachusetts  and  Con- 
necticut is  crowded  a population  as  large  as  that  in  the  State  of  New 
York.  About  three  fourths  of  the  people  live  in  the  rural  districts. 
Of  the  total  area  of  about  7,000,000  acres,  less  than  500,000  acres  are 
waste  land.  While  the  manufacturing  interests  of  this  little  kingdom 
are  very  important,  its  prosperity  very  largely  depends  on  its  agricul- 
ture. It  can  be  easily  understood  that  in  these  times,  when  the  con- 
ditions of  successful  farming  are  so  rapidly  changing,  a country  like 
Belgium  would  feel  the  necessity  of  giving  its  agricultural  classes 
the  best  opportunities  for  acquiring  such  mental  training  and  techni- 
cal information  as  can  be  imparted  by  a thorough  system  of  education 
arranged  with  special  reference  to  the  practical  needs  of  farmers. 
The  system  as  outlined  in  the  article  referred  to  includes  4 schools 
for  higher  education,  24  secondary  schools  for  boys,  and  9 for  girls,  40 
short  courses  in  agriculture  in  secondary  schools,  numerous  courses 
in  agriculture  in  the  normal  and  primary  schools,  and  lectures  to 
farmers  and  to  soldiers.  The  difference  is  very  striking  between  this 
system  and  that  in  the  United  States,  where  one  or  two  agricultural 
colleges,  supplemented  in  some  cases  by  farmers’  institutes,  in  each 
State,  whether  large  or  small,  are  all  the  provisions  which  the  people 
have  thus  far  thought  best  to  make  for  the  special  training  of  farmers. 
The  Belgian  plan  contains  one  feature  which  may  suggest  a way  for 
extending  the  facilities  for  agricultural  education  in  this  country  with 
a minimum  of  additional  expense.  The  Belgian  authorities  have  added 
to  the  schools  for  general  education  already  existing  such  courses  in 
agriculture  as  seemed  desirable,  and  given  out  of  the  public  treasury 
the  relatively  small  amounts  of  money  required  for  the  additional  in- 
struction. In  a similar  way  it  would  be  jiossible  in  many  of  our  States 
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to  establish  courses  in  agriculture  in  connection  with  the  high  schools 
or  academies  now  ih  operation  at  the  county  seats.  A plan  like  this 
has  been  adoj)ted  in  Some  States  for  raising  the  grade  of  teachers  in  the 
rural  schools.  Teachers7  classes  have  been  formed  ih  the  high  schools 
and  the  State  has  paid  the  extra  expense  involved  in  this  arrangement; 

In  Belgium,  as  ih  other  European  countries,  education  in  agriculture 
has  even  penetrated  the  elementary  schools.  In  this  country  we  are 
still  debating  whether  it  is  practicable  to  give  any  technical  training 
in  the  common  schools*  In  a number  of  ohr  cities  some  instruction  in 
carpentry,  sewing,  and  cooking  is  now  given  in  the  public  schools,  but 
there  has  hardly  been  a serious  attempt  to  introduce  agriculture  into 
the  rural  schools.  Indeed,  comparatively  few  efforts  have  been  made 
in  our  country  schools  to  train  the  pupils  in  those  habits  of  observing 
natural  objects  and  phenomena  which  lie  at  the  foundation  of  all  sue1 
cessful  work  in  the  arts  and  sciences* 


By  a resolution  of  the  United  States  Senate  the  Department  of  State 
was  requested  to  obtain  information  regarding  the  use  of  electricity  as 
a power  in  the  propulsion  of  farm  machinery  and  in  the  propagation  of 
plants  in  the  various  countries  of  the  world*  The  results  of  this  inquiry 
are  giveii  in  Consular  Report  No.  150,  March,  1893,  pages  321-361.  As 
far  as  this  report  shows,  it  Would  appear  that  very  little  practical  use 
has  been  lnade  of  electric  motors  in  running  farm  machinery.  Only 
two  instances  are  definitely  cited.  At  Chassart,  Belgium,  the  owner  of 
a large  establishment,  which  consists  of  grain  silos,  mills,  distillery, 
malt  house,  brewery,  sugar  works,  refinery,  and  farm,  has  employed 
electricity  as  a motive  power  in  various  ways,  and  in  particular  has 
transmitted  the  power  a distance  of  about  800  meters  to  run  a thresh- 
ing machine  of  about  12-horse  power*  At  Blythwood,  England,  a dairy 
for  the  making  of  u gilt-edged 77  butter  is  lighted  by  electricity,  which 
is  also  used  to  run  the  separators  and  churns. 

The  experiments  in  the  application  of  electricity  to  the  propagation 
of  plants  have  been  almost  entirely  confined  to  those  scientific  investi- 
gations regarding  which  information  has  already  been  widely  dissemi- 
nated in  this  country  through  the  publications  of  Prof.  Bailey,  of  New 
York,  and  Prof.  Warner,  of  Massachusetts,  abstracted  in  earlier  num- 
bers of  the  Record.  (See  Bulletins  Nos.  30  and  42  of  the  New  York 
Cornell  Station,  and  Bulletin  No.  16,  of  the  Massachusetts  Hatch  Sta- 
tion; E.  S.  R.,  vol.  in,  pp.  232  and  517 ; IY,  p.  349.) 
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Until  1884  the  public  authorities  in  Belgium  had  not  given  agricul- 
tural education  the  attention  which  its  importance  demanded.  But 
when  the  condition  of  agricultural  affairs  had  become  very  much  dis- 
turbed, a Ministry  of  Agriculture  was  established.  This  department 
at  once  undertook  to  restore  the  prosperity  of  the  country  by  organiz- 
ing, for  the  instruction  of  the  farmers  in  the  advanced  knowledge  given 
by  science,  a system  of  education  as  complete  and  thorough  as  that 
afforded  by  any  other  nation.  If  the  present  system  of  agricultural 
education  in  Belgium  is  not  well  understood  by  foreigners,  it  must  be 
because  of  its  recent  introduction  and  because  the  country  is  so  small 
that  its  institutions  do  not  readily  attract  the  notice  of  the  world. 
The  credit  for  taking  the  initiative  in  the  establishment  of  the  system 
belongs  to  Mr.  Proost,  Inspector- General  of  Agriculture. 

Up  to  1890  agricultural  education  Was  regulated  by  the  law  of  June 
11,  1850,  on  veterinary  instruction,  and  the  law  of  July^  1860,  ou  agri- 
cultural instruction.  These  laws  did  not  give  the  Government  sufficient 
latitude  to  enable  it  to  raise  the  courses  of  instruction  iff  existing  schools 
to  the  grade  demanded  by  agricultural  science  and  to  increase  the 
number  of  schools  in  accordance  with  the  actual  heeds  of  the  people, 
But  on  April  4,  1890,  two  new  laws  were  enacted,  which  took  the 
place  of  the  old  ones  and  permitted  the  establishment  of  the  com- 
plete system  of  agricultural  education  now  in  operation, 

The  following  synopsis  gives  the  general  outlines  of  this  system : 

Higher  Education  in  Agriculture. 

General. — (a)  Supported  by  the  State ; Agricultural  Institute  of  Gembloux. 

(&)  Private;  Agricultural  Institute  of  Louvain. 

Special. — (a)  Supported  by  the  State;  School  of  Veterinary  Medicine  at  Cureghem. 

(6)  Private;  School  of  Brewery  at  Louvain. 

Secondary  Education  in  Agriculture. 

FOR  YOUNG  MEN. 

General. — (1)  With  a complete  course  in  agriculture. 

(a)  Supported  by  the  State ; Schools  of  Practical  Agriculture  at 
Huy,  Ghent,  and  Vilvorde. 

(&)  Private,  but  subsidized  by  the  State;  fourteen  schools  in  differ- 
ent districts. 

(2)  With  a general  course  in  agriculture. 

(a)  Supported  by  the  State;  thirty  intermediate  schools. 

(b)  Private ; ten  intermediate  schools. 
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Special. — (a)  Supported  by  the  State;  Schools  of  Horticulture  at  Ghent  and  Vilvorde. 

(&)  Private,  but  subsidized;  five  schools  of  horticulture. 

FOR  YOUNG  WOMEN. 

General. — (1)  With  a complete  course ; five  schools  of  agriculture,  subsidized. 

(2)  Courses  in  private  schools ; three  schools. 

Special. — One  permanent  school  and  two  traveling  schools  of  dairying  and  cheese- 
making at  Wevelghem,  subsidized. 

Primary  Education  in  Agriculture. 

General. — (1)  For  adults. 

(a)  Two  hundred  and  fifty  one-year  courses  of  fifteen  lessons  for 
farmers. 

(&)  Five  courses  for  soldiers. 

(c)  Lectures  by  the  State  agriculturists. 

(2)  Courses  in  the  normal  schools,  whether  under  State  control  or  not. 

(3)  Courses  in  the  primary  schools,  whether  under  State  control  or  not. 

Special. — ( a ) Demonstrative  courses  in  dairying. 

(&)  Courses  and  lectures  on  horticulture,  culture  of  garden  vegetables, 
agriculture,  pisciculture,  etc. 

This  synopsis  will  enable  those  who  are  already  somewhat  familiar 
with  matters  relating  to  agricultural  education  to  understand  what  is 
being  done  in  that  line  in  Belgium  without  a more  detailed  presentation 
of  the  subject.  Thus  it  is  hardly  necessary  to  explain  that  a superior 
school  of  agriculture  trains  competent  agriculturists,  teachers,  etc.,  or 
that  the  intermediate  courses  are  intended  for  the  average  farmers  and 
for  younger  pupils  than  are  found  in  the  higher  schools. 

When  we  speak  of  general  instruction  in  agriculture  we  include  all 
branches  of  agriculture,  and  when  a school  is  called  u practical”  the 
meaning  is  that  it  devotes  a relatively  large  share  of  attention  to  the 
application  of  the  principles  of  scientific  agriculture  by  means  of  labor 
and  other  practical  exercises.  Moreover,  some  of  our  schools  are  organ- 
ized on  models  so  well  known  abroad  that  we  need  not  describe  them. 
We  will,  therefore,  only  mention  here  those  characteristic  features 
which  distinguish  the  system  of  agricultural  education  in  Belgium  and 
the  institutions  established  under  it. 

HIGHER  INSTRUCTION  IN  AGRICULTURE. 

The  Agricultural  Institute  of  Gembloux. — This  institution  is  luxuri- 
ously installed  in  large  buildings.  Founded  many  years  ago,  it  is 
enriched  with  accumulated  collections.  It  would  be  difficult  to  find 
an  institution  possessing  so  many  materials  which  are  of  service  in  the 
higher  instruction.  Its  regulations  and  courses  of  study  do  not  present 
any  striking  peculiarities.  Like  similar  courses  in  institutions  of  high 
grade,  those  of  Gembloux  are  very  complete.  Its  system  of  instruc- 
tion, formed  on  the  pattern  of  that  of  the  Agricultural  Academy  of 
Hohenheim,  has  been  modified  in  recent  years  to  make  it  more  scien- 
tific and  more  like  that  followed  in  the  universities.  A larger  number 
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of  professors  are  employed,  and  the  methods  of  teaching  have  been 
somewhat  changed.  The  professors  have  more  time  to  devote  to  special 
lines  of  work  and  can  give  their  pupils  more  opportunities  for  the  prac- 
tical application  of  the  principles  taught.  A large  farm  is  connected 
with  the  institute,  and  if  the  theoretical  studies  absorb  so  much  of  the 
time  of  the  pupils  that  they  can  not  be  initiated  into  all  the  details  of 
farm  practice  during  their  residence  at  the  school,  the  farm  neverthe- 
less renders  the  theoretical  instruction  more  objective  and  helps  to 
imbue  the  pupils  more  definitely  with  the  agricultural  spirit  through 
the  influence  of  their  surroundings. 

The  Agricultural  Institute  of  Louvain. — As  a branch  of  the  scientific 
faculty  of  the  university,  this  institution  naturally  has  a course  of 
instruction  which  is  more  completely  of  university  grade — or,  in  other 
words,  more  scientific — than  that  offered  at  Gembloux.  The  institute  at 
Louvain  has  at  its  disposal  all  the  scientific  resources  of  the  university, 
but  does  not  possess  a farm.  The  advantages  which  would  be  offered 
by  a farm  attached  to  the  institution  are  made  up  by  numerous  and 
varied  excursions  to  different  localities. 

The  School  of  Veterinary  Medicine  of  Gureghem , Brussels. — This  school 
has  recently  been  raised  in  grade  by  the  Government.  To  be  admitted 
to  the  course  which  leads  to  a degree  in  veterinary  medicine  it  is  now 
necessary  to  first  obtain  the  same  university  diploma  which  is  required 
of  the  candidate  in  human  medicine.  On  account  of  the  great  impor- 
tance which  the  study  of  bacteriology  has  now  acquired,  a special 
chair  in  this  science  was  established  at  the  same  time  that  the  other 
changes  referred  to  were  made.  Although  the  buildings  of  the  school 
were  sufficient,  especially  after  the  abolition  of  boarding  facilities  for 
the  students,  the  Government  has  undertaken  to  provide  more  conven- 
ient quarters  near  a slaughterhouse  and  a cattle  market,  which  will 
afford  better  opportunities  for  practical  exercises. 

SECONDARY  INSTRUCTION  IN  AGRICULTURE. 

The  Schools  of  Practical  Agriculture  at  Huy , Vilvorde , and  Ghent.— » 
The  school  at  Huy  is  exclusively  devoted  to  instruction  in  agriculture, 
while  the  similar  institutions  at  Vilvorde  and  Ghent  are  at  the  same 
time  schools  of  horticulture,  special  attention  being  given  to  this 
branch.  These  schools  are  exclusively  under  the  control  of  the  national 
Government,  though  the  province  pays  a portion  of  the  expenses  of 
the  school  at  Huy. 

Private  schools  with  subsidies  from  the  Government. — Private  schools 
in  various  places  receive  small  subsidies  from  the  Government  to  aid 
them  in  organizingagricultural  courses.  As  these  schools  are  of  differ- 
ent kinds,  the  Government  has  arranged  three  different  courses  of  in- 
struction from  which  a choice  can  be  made  according  to  the  require- 
ments of  the  individual  school.  These  courses  resemble  the  typical 
courses  of  the  State  schools  of  practical  agriculture,  But  as  the  system 
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of  indoor  discipline  in  most  private  schools  does  not  permit  sufficient 
time  to  be  given  to  the  practice  of  agriculture,  the  Government  conte nts 
itself  with  requiring  appropriate  theoretical  instruction. 

As  the  results  of  instruction  depend  on  the  methods  of  teaching  much 
more  than  on  the  subjects  included  in  the  course  of  study,  the  Govern- 
ment has  given  definite  instructions  to  the  secondary  schools  of  agri- 
culture to  the  end  that  their  teaching  may  be  as  intuitive  as  possible. 
Since  agriculture  is  an  art  which  derives  advantage  from  the  sciences 
of  observation,  it  is  important  that  the  schools  of  agriculture  should 
give  the  place  of  honor  to  the  intuitive  method  of  teaching.  It  was 
especially  desirable  to  strenuously  insist  on  the  necessity  for  the  adop- 
tion of  this  method  in  the  private  institutions,  because  the  studies  pur- 
sued there  are  as  a rule  literary  and  require  too  exclusive  exercise  of 
the  memory. 

The  secondary  schools  of  agriculture  are  located  so  as  to  meet  as- 
equally  as  practicable  the  needs  of  the  different  agricultural  regions  of 
Belgium,  They  have  been  called  upon  to  make  themselves  useful  to  the 
farmers  of  their  respective  localities  by  every  means,  but  particularly 
by  studying  methodically  the  soil  of  the  surrounding  lands,  by  publish 
ing  the  results  of  their  experiments,  etc. 

The  department  of  agriculture  proposes  to  issue  an  agricultural 
chart  of  the  Kingdom.  This  chart  is  to  be  prepared  by  the  cooperative 
labor  of  the  geologists  and  agriculturists  in  the  agricultural  institutions. 
The  former  will  furnish  the  geological  and  hydrological  data  $ the  latter 
will  give  the  meteorological  and  agricultural  data.  The  agricultural 
information  will  include  the  chemical  analysis  of  the  soil  as  well  as  its 
u physiological 71  analysis,  i.  e.,  analysis  based  on  plants  grown  in  pots 
or  in  the  field.  Three  schools  have  taken  the  initiative  in  this  line  of 
work,  and  the  department  is  counting  on  the  cordial  assistance  of  the 
entire  service  of  agricultural  institutions  to  enable  it  to  bring  this  chart 
to  a rapid  completion. 

Courses  in  agriculture  in  the  State  and. private  secondary  schools. — The 
Ministry  of  Agriculture  does  not  content  itself  with  the  establishment 
of  schools  which  are  exclusively  devoted  to  agricultural  education, 
but  it  also  endeavors  to  introduce  agricultural  features  into  the  insti- 
tutions for  general  education.  Thus  it  is  that  thirty  courses  in  agri- 
culture, consisting  of  one  lesson  each  week,  are  given  in  secondary 
schools  supported  by  the  Government,  and  ten  courses  in  private 
schools  of  the  same  grade. 

Schools  of  horticulture. — The  State  schools  of  horticulture  at  Ghent 
and  Yilvorde  have  acquired  a certain  dignity  due  to  their  age  and  have 
an  established  reputation  abroad.  The  private  schools  of  horticulture 
subsidized  by  the  State  are  of  more  recent  origin.  The  most  eminent 
of  these  is  located  in  the  city  of  Tournay. 

Schools  of  agriculture  for  young  women. — It  is  only  very  recently 
that  it  has  been  seen  that  it  is  important  for  the  agricultural  prosperity 
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of  a country  to  train  competent  farm  women  as  well  as  farm  men. 
After  having  conducted  an  inquiry,  under  the  direction  of  the  author, 
into  what  had  been  accomplished  in  this  line  in  other  countries,  the 
department  of  agriculture  aided  with  subsidies  the  establishment  of 
the  schools  for  young  women  at  Yirton,  Brugelette,  Bouchout,  and 
Gyseghem.  It  is  the  purpose  before  long  to  have  one  such  school  for 
each  province,  The  coarse  of  study  in  these  schools  embraces  all  the 
theoretical  and  practical  subjects  that  a competent  farm  woman  should 
be  acquainted  with,  including  dairying,  domestic  economy,  kitchen  gar- 
dening, etc, 

Courses,  in  agriculture  in  other  schools  for  young  women. — The  Govern- 
ment is  seeking  to  widely  extend  instruction  in  agriculture  and  dairy- 
ing by  giving  subsidies  for  the  organization  of  courses  which  include 
three  or  four  lessons  a week  and  a few  hours  of  practice, 

Schools  of  dairying  and  clieese-mahing. — For  special  theoretical  and 
practical  instruction  in  dairying  there  is  a joermanent  school  at  Wevel- 
ghem,  This  school  is  installed  on  a large  farm.  Its  course  of  study 
extends  oyer  three  months,  There  are,  besides,  two  itinerant  dairy 
schools  which  move  from  farm  to  farm.  Their  course  of  study  is  identi- 
cal with  that  of  the  permanent  school,  These  schools  are  well  equipped 
with  the  necessary  apparatus,  They  exercise  considerable  influence 
pn  the  progress  of  the  dairy  industry  in  Belgium. 

PRIMARY  INSTRUCTION  IN  AGRICULTURE. 

Course  in  agriculture  for  adults. — Each  year  more  than  200  courses  in 
agriculture  are  given  in  the  different  rural  districts  of  the  country. 
These  courses  consist  of  15  lectures  on  questions  of  general  interest  to 
farmers.  They  are  delivered  by  agricultural  engineers,  agriculturists, 
and  teachers  who  are  thoroughly  competent  for  this  kind  of  work.  To 
secure  practice  in  this  exceedingly  difficult  kind  of  teaching,  the  persons 
appointed  to  give  these  courses  meet  together  twice  a year  in  each 
district.  At  these  meetings  one  of  their  number  presents  a typical 
lecture,  and  the  others  discuss  it.  The  best  lessons  in  the  different 
courses  are  printed  and  distributed.  At  these  meetings  the  improve- 
ments which  are  most  urgently  needed  by  the  farmers  of  the  region  are 
also  studied. 

This  method  of  organized  courses  of  instruction  in  agriculture  for 
adults  is,  we  believe,  peculiar  to  Belgium.  The  results  which  it  has 
produced  during  four  years  are  quite  important.  There  are  in  the 
Kingdom  about  2,500  rural  communes.  Within  a few  years  no  locality 
will  have  reason  to  complain  that  it  has  not  enjoyed  the  advantages  of 
this  institution.  The  courses  are  attended  each  year  by  more  than 
10,000  farmers.  The  expense  of  conducting  them  amounts  to  only  about 
$1  per  hearer. 

Course  in  agriculture  for  soldiers. — In  Europe  military  service  takes 
away  a very  large  number  of  young  men  from  agricultural  pursuits. 
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Iii  Belgium  an  attemjit  is  made  to  remedy  this  mistake  in  part  by  giving 
the  sons  of  farmers  in  five  garrisons  instruction  in  agriculture  during 
the  years  of  their  military  service. 

Lectures  by  State  agriculturists. — A corps  of  nine  State  agriculturists 
and  ten  assistant  agriculturists  residing  in  the  provinces  is  charged 
with  disseminating  agricultural  information  by  the  establishment  of 
experimental  fields  and  by  numerous  lectures. 

Courses  in  agriculture  in  the  normal  schools  and  for  teachers  on  duty. — 
In  order  to  introduce  instruction  in  agricultural  science  in  the  primary 
.schools,  it  was  necessary  to  train  teachers.  For  this  purpose  the  Min- 
istry of  the  Interior  and  of  Public  Instruction  reorganized  the  course 
of  study  in  the  normal  schools  so  as  to  give  considerable  attention  to 
agriculture.  For  the  teachers  on  duty  who  had  not  had  the  oppor- 
tunity of  acquiring  such  knowledge  when  they  were  at  the  normal 
school,  the  Ministry  conducts,  each  year,  temporary  courses,  by  pursu- 
ing which  these  teachers  can  secure  a certificate  of  competency  in  this 
branch  of  instruction. 

Courses  in  agriculture  in  the  primary  schools. — Belgium  is  one  of  the 
countries  in  which  primary  education  is  very  thoroughly  organized. 
Within  the  last  few  years  the  Ministry  of  the  Interior  and  of  Public 
Instruction  has  formulated  detailed  instructions  with  a view  to  giving 
a much  greater  development  to  the  teaching  of  agriculture  in  the  pri- 
mary schools  of  the  rural  communes.  From  a pedagogical  point  of 
view  these  instructions  are  quite  remarkable.  Their  author  is  Mr. 
Germain,  Director-General  of  Primary  Education. 

Demonstrative  courses  in  dairying. — Each  year  the  department  of  agri- 
culture organizes  courses  in  dairying  for  six  days  or  more,  in  which 
able  dairy  women  give  practical  demonstrations  on  the  making  of  butter 
and  cheese  according  to  the  most  advanced  methods.  These  demon- 
strations are  extraordinarily  well  attended  and  contribute  much  to  the 
progress  of  the  dairy  industry. 

Courses  and  lectures  on  various  special  topics. — These  have  special 
reference  to  horticulture,  kitchen  gardening,  zootechnics,  horseshoe- 
ing, apiculture,  viticulture,  etc. 

Such  is  an  outline  of  our  system  of  agricultural  instruction,  strictly 
speaking,  i.  e .,  the  instruction  imparted  by  the  teacher  to  the  pupil. 
Every  three  years,  in  conformity  with  the  law,  the  Honorable  Minister 
of  Agriculture  makes  a report  on  the  condition  of  this  instruction.  The 
last  triennial  report  for  the  years  1888-’90  formally  declares  that  great 
progress  has  been  made  over  the  work  of  previous  years. 

Besides  the  direct  instruction,  the  organization  of  which  we  have  set 
forth,  a great  number  of  institutions  have  a share  in  the  agricultural 
education  of  the  farmers  by  other  means.  Such  are  the  agricultural 
societies,  the  laboratories  for  analysis,  the  agricultural  newspapers,  etc. 
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METEOROLOGY. 

Weather  report  for  1892,  J.  G.  Lee  (. Louisiana  Stas.  Bui.  No.  21, 
2d  ser .,  p.  656). — The  maximum,  minimum,  and  average  temperature 
of  the  air,  and  the  rainfall  by  months  are  tabulated. 

Meteorological  observations  at  Massachusetts  Hatch  Station, 

0.  D.  Warner  ( Massachusetts  Hatch  Sta.  Met.  Buis.  Nos.  49,  50,  51, 
and  52,  Jan.,  Feb.,  Mar.,  and  Apr.,  1893 , pp.  4 each). — Daily  and  monthly 
summaries  of  observations  for  January,  February,  March,  and  April, 
1893,  at  the  meteorological  observatory  of  the  station. 

Meteorological  summaries  for  North  Carolina  for  July,  August, 
September,  October,  November,  and  December,  1892,  H.  B. 
Battle,  C.  F.  Yon  Herrmann,  and  R.  Nunn  ( North  Carolina  Sta. 
Buis.  Nos.  87a,  Aug.  20,  1892,  pp.  16;  87b,  Sept.  20,  1892,  pp.  15;  87c, 
Oct.  20,  1892,  pp.  15;  87e,  Nov.  28,  1892,  pp.  16;  87f. \ Bee.  20,  1892,  pp. 
15;  and  88a,  Jan.  20,  1893,  pp.  15). — Notes  on  the  weather  and  tabu- 
lated daily  and  monthly  summaries  of  observations  by  the  North  Caro- 
lina weather  service  cooperating  with  the  U.  S.  Weather  Bureau. 

Meteorological  summaries  for  North  Carolina  for  January  and 
February,  1893,  H.  B.  Battle,  C.  F.  Yon  Herrmann,  and  R.  Nunn 
(North  Carolina  Sta.  Buis.  Nos.  88d  and  89b,  March  1 and  March  20, 
1893 , pp.  16  and  15,  maps  2). — Notes  on  the  weather  and  tabulated  daily 
and  monthly  summaries  of  observations  by  the  North  Carolina  weather 
service  cooperating  with  the  TJ.  S.  Weather  Bureau.  Maps  show  the 
isothermal  lines  and  normal  precipitation. 

Meteorology  of  Wyoming  for  1892,  B.  C.  Buffum  ( Wyoming  Sta . 
Bui.  No.  10,  Dec.,  1892,  pp.  60). — This  bulletin  u is  a full  report  on  the 
climate  of  the  State  for  1892  as  observed  by  the  experiment  station,”  and 
includes  detailed  tabulated  data  and  summaries  of  observations  on 
evaporation  (from  a water  surface),  temperature,  terrestrial  radiation, 
saturation  of  the  air  and  temperature  of  the  dew-point,  precipitation,  soil 
temperatures,  atmospheric  pressure,  and  movement  and  velocity  of  wind 
at  the  station  at  Laramie;  on  temperatures,  saturation  of  air  and  tem- 
perature of  dew-point,  and  precipitation  at  the  substation  at  Lander; 
and  on  temperatures  and  precipitation  at  the  substations  at  Saratoga, 
Sheridan,  Sundance,  and  Wheatland.  In  addition,  summaries  of  ob- 
servations by  voluntary  observers  in  different  parts  of  the  State  are 
22004— No.  9 2 709 
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tabulated.  The  summary  for  the  year  is  as  follows : Air  temperature  (de- 
grees F.). — Highest  109,  at  Wheatland,  July  21 ; lowest— 46,  at  Sheri- 
dan, January  11;  highest  annual  mean  49.2,  at  Wheatland;  lowest 
annual  mean  40.5,  at  Laramie;  average  annual  mean  for  six  stations 
43.1;  greatest  daily  range  57,  at  Lander,  December  22,  and  at  Wheat- 
land,  March  17 ; greatest  annual  mean  daily  range  29.4,  at  Wheatland; 
lowest  annual  mean  daily  range  22.6,  at  Sundance;  average  annual  mean 
daily  range  for  the  six  stations  26.7.  Precipitation. — Greatest  annual 
24.69  inches,  at  Sundance;  lowest  annual  8.91  inches,  at  Saratoga; 
average  annual  for  1892  for  the  six  stations  14.84  inches. 

Notes  on  climate. — Differences  in  altitude  and  exposure  cause  a diversity  of  climate 
in  tlie  different  parts  of  the  State  treated  in  this  bulletin.  With  the  exception,  per- 
haps, of  the  extreme  southwestern  portion  and  the  Big  Horn  Basin,  all  portions  of 
the  State  are  well  represented  by  the  six  experiment  farms.  It  is  probable,  there- 
fore, that  the  average  annual  mean  temperature  given  in  the  general  summary  for 
1892  is  near  the  mean  temperature  for  the  whole  State. 

The  amount  of  precipitation  varying  so  greatly  in  different  localities,  the  average 
annual  precepitation  given  can  not  be  relied  upon  as  the  average  rainfall  for  the 
State.  There  are  large  areas  over  which  the  rainfall  is  less  than  in  several  of  the 
places  named,  which  would  decrease  the  general  average. 

As  in  other  parts  of  the  arid  region,  the  climate  of  the  State  is  characterized  by 
comparatively  few  stormy  days  and  a large  amount  of  sunshine ; the  air  is  dry,  giv- 
ing low  relative  humidities  and  dew-points. 

The  southern  and  western  parts  of  the  State  are  at  high  altitudes — from  5,500  feet 
to  over  7,000  feet.  The  mean  annual  temperature  is  correspondingly  lower,  but  the 
cold  is  not  more  intense  in  winter  than  at  lower  altitudes.  On  these  high  plateaus, 
which  are  not  sheltered  by  mountains,  there  is  a large  amount  of  wind,  as  indicated 
by  the  observations  at  Laramie,  though  the  amount  is  not  as  great  as  in  eastern 
Kansas. 

On  still,  clear  nights  the  terrestrial  radiation  is  great,  which  may  cause  light  frosts 
late  and  early  in  the  season. 

In  general,  the  climate  is  favorable  to  the  production  of  hay,  the  cereals,  tjax,  root 
crops,  strawberries,  and  other  hardy  small  fruits,  while  in  sheltered  positions  the 
more  hardy  orchard  fruits  are  successfully  grown. 

In  the  eastern,  central,  and  northern  portions  the  altitude  is  lower — from  5,500  feet 
to  3,500  feet.  The  growing  season  is  longer  and  climate  favorable  to  all  crops  grown 
in  adjoining  States.  In  the  northeastern  portion  crops  are  matured  without  irriga- 
tion, though  drouth  is  sometimes  felt  when  the  rainfall  is  not  distributed  through 
the  growing  season.  The  spring  of  1892  was  remarkable  for  the  large  amount  of 
precipitation,  giving  crops  and  grass  an  early  start  and  good  growth. 


SOILS. 

W.  H.  Beal,  Editor. 

Terrestrial  radiation  and  soil  temperatures,  B.  C.  Buffum 

(' Wyoming  Sta.  Bui.  No.  10 , Dec.,  1892 , pp.  11,  17). — Tabulated  daily 
and  monthly  summaries  of  observations  on  terrestrial  radiation  and 
weekly  means  of  soil  temperatures  in  irrigated  ground. 

Some  soil  analyses,  G.  L.  Holter  and  J.  O.  Neal  (Oklahoma  Sta. 
Bui.  No.  5,  Jan.,  1893,  pp.  16). — This  is  a report  of  analyses  of  three 
soils  with  their  subsoils,  which  u may  be  regarded  as  typical  for  the. 
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part  of  Oklahoma  in  which  the  experiment  station  is  located.”  This 
report  is  stated  to  be  merely  preliminary  to  an  extended  examination 
of  the  soils  *of  the  Territory. 

The  general  contour  of  this  section  is  that  of  a very  undulating  surface;  terraces, 
hill  upon  hill,  ancient  water  levels,  inclosing  shallow  basins,  evidently  formed  by 
the  juncture  of  creeks  and  rivers. 

Isolated  tower-like  masses  of  sand  rock  occasionally  occur,  though  generally  the 
rock  crops  out  at  the  highest  points,  or  forms  broad  shelves  at  the  bases  of  the  clay  hills. 

The  streams  are  as  a rule  narrow,  rapid,  and  exceedingly  crooked,  with  very  steep 
banks.  The  alluvial  “first  bottoms”  are  subject  to  overflows  when  the  heavy  rains  of 
spring  and  autumn  occur,  every  gorge  or  “ draw”  becoming  a torrent  for  a few  hours. 

These  “bottoms”  are  often  heavily  timbered  with  pecan,  oaks,  hickory,  walnut,  ash, 
redbud,  and  cottonwood,  with  occasionally  an  elm  or  box  elder.  The  undergrowth  is 
sumach,  dogwood,  elder,  haw,  and  wild  plum,  with  green  briar  and  wild  grapevines. 

The  second,  third,  and  fourth  plateaus  are  fairly  good  farming  lands,  loamy  or 
gravelly,  occasionally  with  beds  of  waterworn  pebbles,  marking  an  ancient  stream 
whose  muddy  current  brought  these  fragments  from  regions  further  west  and  north 
and  left  them  in  the  eddy  at  the  base  of  the  terrace  bank,  while  “ black  jack”  clay 
ridges  show  the  deposit  of  quieter  waters  perhaps  at  the  same  time. 

But  little  is  known  of  the  minerals  of  this  region;  limonite,  iron  ore,  is  found  in 
great  masses  on  the  surface  near  the  station,  and  crystalized  gypsum  is  very  plenti- 
ful. * * * 

The  botany  of  this  part  of  the  Territory  has  not  been  well  studied,  and  details 
cannot  yet  be  given.  The  common  grasses  are:  blue  stem  and  blue  joint  ( Agro - 
pyrum),  grama  and  bunch  grass  ( Bouteloua  and  Buchloe),  bent  grass  ( Agrostis ),  panic 
grass  ( Panicum ),  dropseed  ( Sporoholus  and  Mulilenbergia) , reed  grass  ( Deyeuxia ), 
meadow  grass  (Poa),  and  poverty  grass  ( Aristida ). 

These  furnish  a thin  covering  for  the  soil  except  in  the  damp  draws  or  arroyos, 
but  in  no  place  do  they  furnish  a good  sod  or  sward.  * * * 

The  occurrence  of  vast  quantities  of  gypsum,  the  alkali  spots,  and  the  great  amount 
of  soda,  as  shown  by  analysis,  is  proof  that  this  section  once  was  the  bed  of  an  in- 
land ocean. 

Analyses  of  the  different  samples  of  soils  gave  the  following  results: 


Analyses  of  Oklahoma  soils. 


Upland. 

Alluvial. 

Clay  ridge. 

Alkali. 

Soil. 

Subsoil 

1-3 

feet. 

Soil. 

Subsoil 
to  2 
feet. 

Subsoil 
to  3 
feet. 

Soil, 

Subsoil 

1-3 

feet. 

Soil. 

Pr.  ct. 

Pr.  ct. 

Pr.  ct. 

Pr.  ct. 

Pr.  ct. 

Pr.  ct. 

Pr.  ct. 

Pr.  ct. 

Fine  earth* 

36.  87 

2. 48 

42.  85 

23.42 

32.  92 

41. 38 

5.16 

16.  29 

Coarse  material 

63.13 

97.  52 

57. 15 

76.  88 

67.  08 

58.  62 

94.  84 

83.71 

Water  and  volatile  matter 

4. 10 

2. 92 

3.  69 

1. 82 

2. 18 

2. 06 

2.  39 

1.  96 

Soluble  silica 

7.  76 

13. 10 

5.  65 

7. 95 

7.  68 

4. 47 

14.  91 

6.  00 

Insoluble  silica 

79.  99 

70.  52 

84.  97 

81.98 

81.77 

87.  91 

65. 13 

82.  87 

Lime  (Ca  0) 

0.  95 

0.  86 

0.44 

0.  27 

0.  32 

0.  76 

1.  75 

1. 06 

Magnesia  (Mg  0) 

0.  21 

0.  26 

0. 16 

0. 12 

0. 18 

0. 18 

0. 26 

0. 06 

Soda  (Na,  0) 

0.  31 

0.  33 

0. 48 

0.  88 

0. 39 

0.  36 

0.44 

0.  69 

Potash  (K2  0) 

0. 44 

0.  45 

0.  80 

0.  76 

1.21 

0.  32 

0.  33 

0.  52 

Manganese  (Mn304) 

0.  07 

0.  08 

0.  03 

0. 06 

0.  03 

0.  06 

0.11 

0.  07 

Iron  oxide  (Fe2  03) 

3.40 

4.31 

2.  71 

3. 11 

3.  07 

2.  80 

4.92 

3. 64 

Alumina  (Al2  03) 

Sulphuric  acid  (S03) 

2.  78 
0. 15 

7.  33 
0. 11 

1.42 

3. 32 

3.  33 

1.05 
0. 16 

9.09 

0.04 

4.06 
0. 03 

Phosphoric  acid  (P2  0S) 

0.  06 

0.  04 

0. 04 

0. 11 

0.05 

0.  06 

0.  81 

Humus 

0.  51 

0. 20 

0.62 

0.69 

1.54 

0. 51 

0.53 

0.  62 

*Passed  0.5  mm.  mesh  seive. 


[Taking  the  figures  of  Hilgard  for  composition  of  a good  soil]  as  correct,  even  our 
poorest  lands  stand  well.  The  weak  points  are  easily  supplied  by  phosphate  and  gyp- 
sum, and  the  most  costly  ingredient,  potash,  is  in  quantity  to  endure  a generation  or  so, 
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Chemical  composition  of  Texas  soils,  H.  H.  Harrington  ( Texas 
Sta.  Bui . JVo.  25 , J)ec.,  1892 , pp.  16). — The  practical  benefit  to  be  derived 
from  analysis  of  the  soils  is  briefly  discussed,  and  directions  for  sampling 
are  given. 

A rough  general  classification  of  the  soils  of  the  State  is  described 
as  follows : 

The  coast  belt. — Under  this  head  we  place  two  divisions  as  classified  geologically 
by  E.  T.  Dumble,  State  Geologist:  The  coast  clays  proper  and  the  soils  of  the 
Payette  beds.  The  coast  clays  comprise  a prairie  region  50  to  100  miles  inland  from 
the  coast,  the  surface  of  the  country  being  generally  very  level,  in  many  places 
too  much  so  for  proper  drainage.  The  soil  is  a dark  sandy  loam  (prairie)  usually ; 
hut  in  many  places  is  almost  “ black  waxy”,  containing  an  abundance  of  lime  and 
clay.  The  subsoil  is  clay,  usually  red  or  yellow.  Almost  the  entire  area  is  suscepti- 
ble of  cultivation  and  some  of  it  very  fertile.  The  district  is  given  up  mostly  to 
cattle  raising;  hut  in  certain  localities  very  fine  farms  are  maintained.  It  is  well 
adapted  to  fruit,  and  the  Alvin  and  Hitchcock  localities  are  acquiring  a wide  reputa- 
tion in  this  respect.  Corn,  cotton,  oats,  sorghum,  sugar  cane,  and  rice  are  the  lead- 
ing field  crops.  Joining  the  coast  prairies  on  the  north  there  is  a belt  of  black  sandy 
soil,  giving  way  in  some  places  to  a sandy  loam  that  is  very  fertile. 

The  East  Texas  belt. — The  soils  of  this  division  vary  very  widely  in  composition, 
the  timber  growth  itself  being  widely  different  in  character;  the  vast  body  of  tim- 
ber in  the  southern  part  being  long-leaf  pine,  but  on  the  western  border  especially 
this  gives  way  to  post  oak,  black  jack,  sweet  gum,  and  hickory,  intermixed  with 
other  varieties  of  oak,  sweet  gum,  and  cottonwood.  The  upland  soil  of  the  pine 
region  is  gray  sand  usually;  not  different  from  the  same  soil  occurring  in  the  pine 
belts  of  the  older  Gulf  States.  It  is  almost  pure  sand,  as  shown  by  analysis.  * * * 

Of  course  such  a soil  can  have  very  little  fertility;  but  the  lowlands,  valleys, 
and  alluvial  soils  are  in  many  places  very  fertile.  * * * The  hillsides  also  fre- 

quently embrace  a sandy  loam  rich  in  vegetable  matter  and  underlaid  by  clay.  This 
soil  produces  well  and  is  generally  easily  cultivated. 

The  Black  Prairie  belt. — There  are  four  divisions  of  this  with  only  slight  variations. 
The  first  on  the  east,  next  to  the  timber  belt,  is  distinguished  by  the  presence  of 
sand  in  the  soil — with  occasional  pure  beds  of  sand — illustrated  by  the  analysis  of 
soil  samples  from  Terrell  and  Pecan  Gap.  West  of  this  strip  comes  the  main  black- 
waxy  area,  characterized  by  a substructure  of  light  blue  or  yellow  calcareous  clay, 
called  by  the  residents  “ soapstone”  and  u joint  clay,”  from  its  laminated  structure. 
Small  depressions  in  the  surface  of  the  soil,  called  “liogwallows,”  are  quite  com- 
mon. These  are  caused  by  the  unequal  drying  and  expansion  of  the  calcareous  clays 
in  poorly  drained  places. 

Fort  Worth  Prairie  belt. — This  extends  across  the  State  immediately  west  of  the 
Black  Prairie,  and  parallel  with  it.  The  soils,  except  in  the  valleys,  are  generally 
shallow  and  rocky,  tending  to  a yellow  or  chocolate  brown  in  color.  No  samples  of 
soils  from  this  locality  have  been  collected. 

The  Pan  Handle  soils. — This  includes  the  Pan  Handle  proper,  and  much  of  what  is 
known  as  the  u arid  portions”  of  the  State.  The  Pan  Handle  is  the  grain-producing 
portion  of  the  State — wheat,  oats,  barley,  and  rye.  The  amount  of  rainfall  is  limited, 
Varying  from  five  inches  to  thirty  inches.  In  some  localities  the  rainfall  is  sufficient 
for  the  maturity  of  corn,  cotton,  and  sorghum.  It  is  devoted  principally  to  stock 
raising,  the  native  mesquite  grass  affording  good  pasturage  in  summer  and  drying 
in  winter  where  it  grows.  There  is  not  sufficient  rain  at  this  season  to  destroy  its 
nutritive  value.  * * * 

The  alluvial  soils. — It  is  impossible  to  treat  fairly  of  Texas  alluvial  soils.  From  the 
black  hammock  of  the  smallest  stream  to  the  chocolate  loam  of  the  Brazos  there  is 
every  possible  variety,  all  vieing  with  each  other  in  fertility ; a richness  that  is 
annually  increased  in  many  instances  by  inundation  from  tfi©  streams,  But  while 
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much  of  this  land  is  subject  to  overflow,  this  overflow  comes  at  a time  not  to  seriously 
interfere  with  growing  crops,  or  can  be  easily  and  safely  leveed.  Perhaps  the  rich- 
est type  of  Texas  alluvial  soil  is  that  of  the  Brazos,  a valley  300  miles  in  length, 
from  Waco  to  the  Gulf,  averaging  4 miles  in  width.  It  comprises  a body  of  land  not 
surpassed  for  fertility  and  endurance  in  the  State,  and  that  will  compare  favorably 
with  the  richest  alluvial  land  in  the  world.  Much  of  it  is  annually  inundated  with 
water,  carrying  silt  that  is  itself  almost  a commercial  fertilizer.  Indeed  the  whole 
river  valley  is  made  of  asoil  similar  in  composition  to  this  silt,  for  fifty  feet  of  the  same 
general  character.  * * * 

The  Brazos  bottom  perhaps  may  be  said  to  carry  three  distinct  types  of  soil : One 
is  the  chocolate  loam  already  mentioned,  the  most  common  type.  Then  a sandy  loam, 
sometimes  giving  way  to  almost  pure  sand.  The  third  type  is  a black  soil,  11  peach 
ridge,”  as  it  is  called,  from  the  characteristic  growth  of  the  wild  peach.  The  Brazos 
soil  is  not  diflicultto  cultivate,  gives  itself  good  natural  drainage,  and  is  adapted  to 
a great  variety  of  crops,  the  only  difficulty  being  that  small  grain  grows  too  heavy, 
and  falls  down  usually  before  ripe  enough  for  harvesting.  Compared  to  the  growth 
along  the  rivers  in  the  other  Gulf  States,  the  timber  is  light  and  the  ground  easily 
put  in  cultivation. 

Analyses  by  D.  Adriance  and  P.  S.  Tilson  of  soils  and  subsoils  from 
some  of  these  areas,  as  well  as  of  samples  of  clay  from  the  college  grounds, 
and  of  a supposed  phosphate  rock,  are  given  in  the  following  table: 


Analyses  of  Texas  soils  and  corresponding  subsoils. 


Locality. 

Moisture. 

Volatile  and  or- 
ganic matter. 

Insoluble  matter 
and  sand. 

Iron  oxide. 

Aluminum  oxide. 

Calcium  oxide. 

Magnesium  oxide.  1 

1 

o 

‘C 

- % 

w 

Phosphoric  acid. 

Potash. 

Soda. 

Carbon  dioxide. 

The  East  Texas  belt. 

Cherokee  County,  Lusk 

Pr.  et. 

Pr.  ct. 

Pr.  ct. 

Pr.  ct. 

Pr.  ct. 

Pr.  ct. 

Pr.  ct. 

Pr.  ct. 

Pr.  ct. 

Pr.  ct. 

TV.  ct. 

Pr.  ct. 

Valley  soil 

1. 32 

4.  60 

83.  22 

5. 82 

2. 11 

0.  555 

0. 126 

0.  243 

0.  48 

0. 40 

0.44 

Subsoil 

1.02 

3.  31 

85.  91 

6.44 

1.71 

0.  255 

0. 197 



0. 141 

0. 442 

0. 486 

0. 187 

Hiclge  soil 

0.42 

1.96 

95. 25 

1.22 

0. 69 

0. 16 

Trace 

Trace 

0.  07 

Trace 

Trace 

Subsoil 

0.  30 

0.  92 

96. 38 

1. 18 

0.  66 

Trace 

0. 18 

0. 10 

0. 15 

Trace 

Trace 

Pine  ridge 

0.  80 

2.05 

96.21 

0.  776 

Trace 

Trace 

Trace 

Trace 

0.  34 

Subsoil 

0.  40 

0.  73 

97.  76 

0.  92 

0. 009 

Trace 

Trace 

Trace 

Trace 

0.21 

Tyler  County  creek  bot- 

tom   

2.30 

3. 22 

89. 49 

3.  94 

0.44 

0. 08 

Trace 

0. 03 

0. 06 

0. 07 

Subsoil 

1.  77 

2.  56 

91.  09 

4. 12 

0. 36 

0. 15 

Trace 

0. 03 

0. 12 

0. 16 

Tyler  County  upland  soil. 

0.37 

1.18 

97. 58 

0. 75 

0.  08 

Trace 

Trace 

Trace 

Trace 

Subsoil 

0.  30 

0.67 

98. 17 

0.  78 

Trace 

Trace 

Trace 

Trace 

: The  Black  Prairie  belt. 

Pecan  Gap  prairie 

6.  34 

7. 88 
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2.09’ 

6.  84 

85.  96 

1.08 
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2.  71 

0.  37 

0.  32 

0. 11 
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Kaufman  hammock 
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6. 92 
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4.  53 
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Subsoil 
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2.  27 

5.  59 
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0.  64 
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7.  78 

Kaufman  prairie  soil 
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Manor 
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7.26 
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5.  84 

Subsoil 
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4.  74 
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0.  507 
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New  Braunsfels 
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0.  35 

0.  04 
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Subsoil 

7.  64 
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0. 65 
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Bell  County  black  waxie. 
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Subsoil 

1.94 
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Bell  County  hammock . . . 

3.  56 
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77. 05 

2.66 

1 4.91 

1.  03 

0.  73 
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1.45 

1.  96 

0.  81 

Subsoil 
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2.  51 
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| 7.74 
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1. 07 
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Analyses  of  Texas  soils  and  corresponding  subsoils — Continued* 


Locality. 

|Moisture. 

Volatile  and  or- 
ganic matter. 

Insoluble  matter 
and  sand. 

Iron  oxide. 

Aluminum  oxide. 
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The  Panhandle  soils. 
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Pr.  ct. 

Pr.  ct. 

Pr.  ct. 

Pr.  ct. 

Pr.  ct. 

Pr.  ct. 

Pr.  ct. 

Pr.  ct. 

Pr.  ct. 

Pr.  ct. 
0.  96 
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Taylor  County,  Abilene . 

4.  52 

3. 05 

73.78 

1.78 

6.  51 

4.  04 

1.41 
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2.  69 
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2.  23 
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1.10 

4. 23 
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Wichita* 
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3.01 

88.46 
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No.  I red  sandy 

No.  II  sandy  loam 
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3. 83 
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0. 38 
0.  73 

0.  52 
0.43 

0.  46 
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The  alluvial  soils. 

Brazos  River  silt 

3.26 

2.  69 

70. 92 

3.62 

0.558 

5.  66 

1. 85 

0.  29 

0. 34 

0.  885 

0.  224 

4. 00 

Brazos  bottom,  Harlem . . 

1.17 

1.544 

84.31 

2.36 

3.87 

2.  74 

0.24 
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0. 37 

2.24 

Subsoil 

2.  26 

2.91 

79.  50 

2.  91 

5.  87 

2.  01 

0. 23 
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1.24 

1. 25 
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Brazos  bottom,  chocolate 

loam 

3.  04 

3. 00 

78.  59 

2.  80 

6.  05 

1.  66 
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0. 136 

1.  091 

0. 856 

2. 04 

Subsoil 

3.  28 

2. 50 

77.  57 

3. 18 

8.  28 

1.82 

0. 18 
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0. 128 

0.  841 

0. 443 
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Brazos  bottom,  peach 

ridge 

4.  62 

9.  39 

76. 45 

2.  60 

3.51 
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0.  73 

0. 079 
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0. 32 

0.  34 

Subsoil 

3. 11 

4. 70 

82.  97 

2.  33 

4. 73 

0. 424 

0.  338 

0. 134 

0. 154 

0.  482 

0. 262 
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Miscellaneous. 

College  clay 

5.  82 

3.  94 

76. 17 

2.  99 

8.  33 

0.  60 

0.  55 

0. 106 

0.  083 

0. 80 

Trace 

0.47 

Phosphate  rock  (?) 

1.64 

2. 90 

38.  84 

4.  22 

28. 82 

0. 237 

0. 955 

0. 338 

0. 468 

0. 397 



* Subsoil  of  same  character  as  surface  soil. ' 


The  nature  and  occurrence  of  alkali  in  Texas  soils  is  briefly  discussed 
and  analyses  are  given  of  samples  of  alkali  from  Ysleta,  Laredo,  and 
the  Eio  Grande  valley,  with  suggestions  as  to  means  of  reclamation. 

[Alkali]  spots  are  common  in  tlie  western  part  of  the  State,  and  are  not  unknown 
even  in  the  eastern  part;  hut  it  is  the  exception  to  find  any  large  body  of  land  un- 
suited for  agricultural  purposes  from  the  presence  of  alkali.  The  alkali  of  Texas 
generally  consists  of  common  salt — sodium  chloride.  Sometimes  there  may  he  pres- 
ent sodium  carbonate,  and  in  one  instance  I have  found  calcium  chloride — chloride 
of  lime. 

Analyses  of  soils,  R.  DeRoode  ( West  Virginia  Sta.  Bui.  No.  28 , Dec ., 
1892 , p.  65). — The  percentages  of  nitrogen,  phosphoric  acid,  potash,  and 
lime  in  13  samples  of  soil  from  different  parts  of  the  State  are  tabulated. 

Pit  experiments  with  prairie  soil,  W.  L.  Hutchinson  and  L.  G. 
Patterson  (Mississippi  Sta.  Technical  Bui.  No.  1,  Dec.,  1892 , pp.  4 , 14, 
15.) — Brick  pits  3 by  3 by  3 feet,  cemented  and  having  their  bottoms  of 
uncemented  brick,  were  entirely  filled  with  the  surface  soil  (from  first 
six  inches)  of  the  Mississippi  prairies.  A stalk  of  cotton  was  grown 
in  each  pit.  Different  fertilizers  were  applied.  Experiments  extending 
over  two  years  led  to  no  definite  conclusions  as  to  the  fertilizers  needed 
by  the  soils.  The  first  year,  when  the  loosely  filled  pits  were  in  a 
better  mechanical  condition,  the  yield  of  cotton  was  much  larger  than 
in  the  second  year.  u Other  crops  do  not  seem  to  be  as  sensitive  to  the 
evils  of  a soil  in  poor  mechanical  condition,  since  Indian  corn,  clovers, 
a great  variety  of  grasses,  and  a number  of  garden  crops  grow  well 
on  these  [prairie]  soils.” 
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Use  of  fertilizers  in  North  Louisiana,  J.  G-.  Lee  {Louisiana  Stas. 
Bui.  No.  21,  2nd  ser.,  Feb.,  1893,  pp.  654,  655). — General  statements  as 
to  manurial  needs  of  dilferent  crops  on  the  soils  of  northern  Louisiana. 

Seaweeds,  H.  J.  Wheeler  and  B.  L.  Hartwell  (Bhode  Island 
Sta.  Bui.  No.  21,  Jan.,  1893,  pp.  37,  figs.  11). — The  principal  purpose  of 
this  bulletin  is  to  throw  more  light  on  u the  relative  and  absolute  value 
of  the  various  seaweeds  n from  an  agricultural  standpoint.  Informa- 
tion from  a great  variety  of  sources  is  summarized  under  the  following 
heads:  The  use  and  value  of  seaweed  as  a manure;  Methods  of  treat- 
ing and  applying  seaweeds;  Seaweed  as  a manure  for  potatoes;  Less 
objection  to  chlorine  in  manures  if  applied  the  preceding  season;  Sea- 
weed temporary  in  its  effect;  Seaweed  not  an  evenly  balanced  manure; 
Seaweeds  contain  no  objectionable  weeds;  Seaweeds  grow  rapidly; 
Seaweed  as  human  food;  Seaweed  as  a food  for  animals;  and  Miscel- 
laneous uses  of  seaweeds. 

Analyses  by  the  authors  and  others,  with  illustrations  and  notes  on 
distribution  and  habits,  are  given  for  the  following  species:  Ribbon- 
weed  or  kelp  (Laminaria  saccharina),  broad  ribbon-weed  or  broad-leaved 
kelp  (L.  digitata ),  dulse  (Bhodymenia  palmata),  round- stalked  rock- 
weed  ( Ascophyllum  [. Fucus ] nodosum),  flat-stalked  rock-weed  (Fucus 
vesiculosus),  Phyllophora  membranifolia , Irish  or  carrageen  moss  (Chon- 
drus  crispus),  Cladostephus  rerticillatus , eel-grass  ( Zostera  marina), 
JPolyides  rotundus , and  Almfeldtia  plicata. 

Fertilizer  analyses  and  fertilizer  control  in  North  Carolina,  H. 
B.  Battle  ( North  Carolina  Sta.  Bui.  No.  88,  Jan.  16,  1893,  pp.  23).— 
Notes  on  valuation,  a digest  of  the  State  fertilizer  law,  freight  rates 
from  the  seaboard  to  the  interior  of  the  State,  and  tabulated  analyses 
of  195  samples  of  commercial  fertilizers  collected  during  the  spring 
and  fall  of  1892.  This  bulletin  includes  analyses  published  in  Bulle- 
tins Nos.  82a,  Feb.  13,  1892;  82 b,  Feb.  27,  1892;  83Z>,  Mar.  12,  1892; 
83 c,  Mar.  26,  1892;  83e,  Apr.  16,  1892,  and  8 6b,  June  15,  1892. 

Fertilizer  analyses  and  fertilizer  control  in  North  Carolina,  H. 
B.  Battle  ( North  Carolina  Sta.  Buis . Nos.  88b  and  88c,  Feb.  18  and 
Mar.  4,  1893,  pp.  8 and  Id).— Notes  on  valuation  in  1893,  a digest  of 
the  fertilizer  law  of  the  State,  freight  rates  from  the  seaboard  to  inte- 
rior points,  and  tabulated  analyses  of  92  samples  of  commercial  fertil- 
izers collected  during  1893. 

Fertilizer  inspection  in  West  Virginia,  J.  A.  Myers  ( West  Vir- 
ginia Sta.  Bui.  No.  26,  Sept.,  1892,  pp.  15-29).— This  includes  the  text 
of  the  fertilizer  law  with  comments,  a description  of  the  method  of 
conducting  the  inspection,  notes  on  valuations  for  1892,  and  tabulated 
analyses  of  130  samples  of  commercial  fertilizers. 
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Field  experiments  with  fertilizers  on  corn,  potatoes,  and  to- 
bacco, M.  A.  Scoyell  ( Kentucky  Sta.  Bui.  No.  45 , Apr.,  1893 , pp.  18). — 
These  are  continuations  of  experiments  reported  in  Bulletins  Nos.  28, 
33,  and  37,  of  the  station  (E.  S.  B.,  vol.  ii,  pp.  225,  724;  vol.  ill,  p. 
791).  The  experiments  with  corn  and  potatoes  were  on  10  tenth-acre 
plats,  and  with  tobacco  on  10  twentieth- acre  plats  of  worn  soil.  The 
fertilizers  used  were,  for  corn  and  potatoes,  muriate  of  potash  160 
pounds,  nitrate  of  soda  160  pounds,  acid  phosphate  140  or  150  pounds 
per  acre;  for  tobacco,  160,  80,  and  140  pounds,  respectively,  singly, 
two  by  two,  and  all  three  together.  The  financial  results  and  meteoro- 
logical data  are  tabulated  for  each  test.  The  following  summary  is 
given : 

Results  obtained  in  1892  are  almost  identical  with  those  of  the  last  four  years, 
that  is,  wherever  potash  was  one  of  the  ingredients  of  the  fertilizer  used,  whether 
on  corn,  tobacco  or  potatoes,  there  was  an  increased  yield.  Where  phosphoric  acid 
or  nitrogen  or  both  were  used  without  potash,  there  was  scarcely  any  increase  in 
yield  over  those  plots  receiving  no  fertilizer.  There  was  a profit  in  the  use  of  ferti- 
lizer in  every  instance  where  potash  was  one  of  the  ingredients.  There  was  a loss 
by  the  use  of  fertilizer  where  potash  was  not  one  of  the  ingredients,  except  in  the 
tobacco  experiments.  Potash  fertilizer  applied  on  corn  has  shown  its  effect  for  four 
seasons  after  the  application. 

Soil  tests  with  corn,  cotton,  and  tobacco  during  1891  and  1892, 

E.  E.  Emery  (North  Carolina  Sta.  Bui.  No.  89 , Mar.  1 , 1893, pp.  3-18 , 35- 
39). — These  included  three  experiments  with  corn  in  different  parts  of 
the  State,  three  with  cotton,  and  one  with  tobacco  in  1891 ; two  with  corn 
and  two  with  cotton  in  1892.  The  experimental  fields  were  located  u on 
representative  soils  of  the  chief  geological  areas  in  the  State  v and  the 
results  obtained  u may  be  regarded  as  in  a measure  general  for  a con- 
siderable area  around  them.’7  On  the  corn  and  cotton,  acid  phosphate, 
cotton-seed  meal,  kainit,  and  barnyard  manure  were  applied  singly  and 
in  various  combinations;  on  the  tobacco,  muriate  of  potash  and  sul- 
phate of  potash  were  used  in  addition,  to  test  the  best  form  of  potash 
for  this  crop.  The  results  in  each  case  are  tabulated  and  summarized. 
For  corn  and  cotton  the  results  vary  with  the  different  tests.  On 
tobacco,  potash  gave  the  best  results  of  any  single  element,  but  the 
highest  returns  were  obtained  where  three  elements  were  combined. 

Those  plats  on  which  potassium  chloride  was  used  have  been  shown  to  have  ex- 
celled all  others  in  total  product,  in  net  cash  value,  and  in  total  cash  value,  save  that 
the  heaviest  application  of  kainit  balanced  the  lowest  of  potassium  chloride  in  total 
cash  value,  and  stood  next  to  it  in  net  result,  while  the  lowest  application  of  potas- 
sium sulphate  resulted  in  giving  the  highest  price  per  pound. 

The  results  of  experiments  on  corn  to  test  the  effectiveness  of  kainit 
as  a protection  against  cutworms  and  wireworms  were  inconclusive,  but 
indicate  that  the  application  was  in  a measure  effective. 

Tests  of  fertilizers  on  corn,  D.  O.  Nourse  ( Virginia  Sta.  Bui.  No. 
23 , Dec.,  1892 , pp.  6). — The  results  of  inconclusive  experiments  with 
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muriate  of  potash,  nitrate  of  soda,  and  dissolved  bone  black,  singly  and 
in  combination,  and  at  different  rates  per  acre,  on  22  duplicate  plats  of 
exhausted  soil  are  tabulated  and  discussed. 

Experiments  with  commercial  fertilizers  on  corn,  D.  D.  John- 
son ( West  Virginia  Sta.  Bui.  No.  28,  Dec.,  1892,  pp.  53-67). — Notes  and 
tabulated  data  for  experiments  with  fertilizers  on  corn  on  10  tenth- 
acre  plats  in  five  counties  of  the  State.  The  fertilizers  used  were 
kainit,  muriate  of  potash,  sulphate  of  potash,  sylvinit,  nitrate  of  soda, 
dried  blood,  dried  fish,  acid  phosphate,  floats,  and  stable  manure.  The 
percentages  of  nitrogen,  phosphoric  acid,  potash,  and  lime  in  samples 
of  the  soils  used  in  the  experiments  and  of  seven  other  soils  in  different 
parts  of  the  State,  as  determined  by  R.  De  Roode,  are  tabulated,  and 
the  chemical  composition  of  the  soils  discussed. 

Summarizing  the  results  with  the  different  forms  of  potash  for  which 
the  data  are  most  complete,  the  following  conclusions  are  drawn : 

The  average  increased  yield  produced  by  1 pound  of  potash  contained  in  kainit  is- 
31.33  pounds.  The  average  increased  yield  produced  by  1 pound  of  potash  contained, 
in  sulphate  of  potash  is  25.74  pounds.  The  average  increased  yield  produced  by  11- 
pound  of  potash  contained  in  muriate  of  potash  is  15.91  pounds.  The  average  cost 
of  kainit  required  to  produce  1 bushel  of  corn  is  9.06  cents.  The  average  cost  of  sul- 
phate of  potash  required  to  produce  1 bushel  of  corn  is  16.32  cents.  The  average 
cost  of  muriate  of  potash  required  to  produce  1 bushel  of  corn  is  19.35  cents. 


FIELD  CROPS. 

A.  C.  True,  Editor. 

Corn  experiments,  J.  G.  Lee  ( Louisiana  Stas.  Bui.  No.  21,  2d  ser:r 
Feb.,  1893 , pp.  636-644). — These  are  continuations  of  experiments  re- 
ported in  Bulletin  No.  16  (second  series)  of  the  Louisiana  Stations 
(E.  S.  R.,  vol.  IV,  p.  137).  They  include  fertilizer  experiments  and  tests- 
of  varieties. 

Special  nitrogen  tests  occupied  40  plats.  The  tabulated  yields  are1 
given.  The  gain  over  no  manure  due  to  nitrogen  was  12.3  bushels  per 
acre  j 24  and  48  pounds  of  nitrogen  combined  with  mixed  minerals  gave 
an  increase  over  the  minerals  of  10  bushels  and  17.5  bushels,  respec- 
tively. The  corn  responded  generously  to  every  form  of  nitrogen.  The- 
difference  in  yield  from  the  different  forms  was  very  slight.  Cotton  seed 
and  its  products  were  most  convenient  and  economical.  The  most- 
profitable  quantity  of  nitrogen  was  24  pounds  per  acre. 

Special  phosphoric  acid  experiments  occupied  24  plats.  A mixture1 
of  cotton-seed  meal  and  kainit  was  combined  with  different  quantities* 
of  dissolved  boneblack,  superphosphate,  bone  meal,  South  Carolina- 
floats,  and  Thomas  slag.  The  results  indicated  that  phosphoric  acid  iu 
small  quantities  and  combined  with  nitrogen  was  needed;  that  a large- 
amount  was  unprofitable ; that  the  soluble  forms,  superphosphate,  and, 
dissolved  boneblack,  were  best. 


718 


experiment  station  record. 


Special  potash  experiments  occupied  18  plats,  and  the  results  indicate 
that  u potash  is  not  needed  in  any  form,  quantity,  or  combination  to 
grow  corn  on  this  soil.” 

In  an  experiment  on  the  time  of  applying  manure,  made  on  12  plats, 
nitrate  of  soda,  ammonium  sulphate,  and  cotton- seed  meal,  with  mixed 
minerals  were  applied,  in  single  applications,  at  time  of  planting,  and 
in  fractional  applications.  The  average  yield  from  one  application  was 
30.3  bushels ; two  applications,  32.1  bushels $ three  applications,  35.5 
bushels.  In  this  wet  season,  as  in  previous  years,  fractional  applica- 
tions were  best  for  corn. 

Corn , test  of  varieties. — Tabulated  results  of  tests  of  28  varieties,  em- 
bracing yield  and  per  cent  of  grain,  cob,  and  shucks.  Calhoun  Red  Cob 
gave  the  heaviest  yield,  followed  by  Mosby. 

Corn  growing,  C.  F.  Curtiss  {Iowa  Sta.  Bui.  No.  19 , Nov.,  1892 , pp. 
605-609). — Experiments  during  two  years  have  indicated  that  green 
manuring  of  corn  with  rye  or  clover  is  not  profitable  on  the  station  farm. 
Tankage  did  not  increase  the  yield  of  corn  or  stover.  Late  cultivation, 
especially  when  deep,  somewhat  decreased  the  yield  of  corn.  Topping 
decidedly  decreased  the  yield  of  corn. 

Cooperative  variety  tests  of  corn  and  cotton  during  1891  and 
1892,  F.  E.  Emery  (North  Carolina  Sta.  Bui.  No.  89,  Mar.  1,  1893, 
pp.  19-33 , 39-45). — Notes  and  tabulated  data  for  tests  in  different  parts 
of  North  Carolina  of  13  varieties  of  corn  and  18  of  cotton  in  1891? 
and  6 varieties  of  corn  and  18  of  cotton  in  1892.  u Judging  from  the 
averages  at  five  points  in  the  State,  the  varieties  [of  corn]  now 
being  grown  were  more  prolific  than  those  bought  outside  of  the  State.” 
The  results  of  tests  of  varieties  of  cotton  were  variable  in  the  different 
experiments. 

Experiments  with  cotton,  J.  Gr.  Lee  ( Louisiana  Stas.  Bui.  No . 21, 
2d  ser .,  Feb.,  1893,  pp.  622-636). — These  are  in  continuation  of  the  experi- 
ments reported  in  Bulletin  No.  16  (second  series)  of  the  Louisiana  Sta- 
tions (E.  S.  R.,  vol.  iv,  p.  138).  They  embrace  (1)  fertilizer  tests,  (2) 
variety  tests,  and  (3)  experiments  to  determine  the  best  distances  for 
cotton  stalks. 

Cotton,  fertilizer  tests. — Nitrate  of  soda,  sulphate  of  ammonia,  cotton- 
seed meal,  cotton  seed  (raw  and  composted),  dried  blood,  and  fish  scrap 
were  each  used  in  such  quantities  as  to  supply  24  pounds  of  nitrogen 
per  acre  (single  ration)  and  48  pounds  (double  ration).  The  variety 
planted  was  Eureka  (long  staple)  cotton. 

The  yields  of  cotton  at  three  different  pickings  are  tabulated.  The 
land  was  uneven,  but  the  results  showed  that  nitrogen  was  needed.  The 
average  yield  where  no  manure  was  used  was  340  pounds  of  seed  cotton 
per  acre.  Nitrogen  alone  produced  a gain  of  287  pounds  per  acre,  and 
mixed  minerals  58  pounds ; when  24  pounds  of  nitrogen  was  added  to 
the  minerals  the  gain  was  302  pounds,  and  when  48  pounds  of  nitrogen 
was  added  395  pounds. 

The  average  per  cent  of  increase  due  to  nitrate  of  soda  was  83,  to  sul- 
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phate  of  ammonia  49,  to  dried  blood  49,  to  fish  scrap  107,  to  cotton  seed 
meal  89,  to  crushed  cotton  seed  87,  and  to  rotton  cotton  seed  71. 

The  average  increase  from  the  two  mineral  forms  of  nitrogen,  sodium 
nitrate  and  ammonium  sulphate,  was  66  per  cent;  from  the  two  animal 
forms,  dried  blood  and  fish  scrap,  78  per  cent;  and  from  the  three 
vegetable  forms,  cotton-seed  meal,  crushed  cotton  seed,  and  rotten  cot- 
ton seed,  82  per  cent.  The  mineral  forms,  which  are  most  soluble,  gave 
poorest  results  this  very  wet  year,  though  previously  they  had  given 
somewhat  better  results  than  the  organic  forms.  The  vegetable  forms 
proved  most  convenient  and  economical.  u Concurrent  results  of  four 
years  strongly  indicate  that  on  these  soils  one  ration,  or  24  pounds,  of 
nitrogen  per  acre  is  more  profitable  than  larger  quantities.” 

Special  phosphoric  acid  experiments  occupied  25  plats.  Different 
amounts  of  dissolved  boneblack,  superphosphate,  bone  meal,  South 
Car  olina  floats,  and  Thomas  slag  were  used  alone  and  combined.  Phos- 
phates did  not  give  such  large  increase  in  the  yield  as  in  the  three 
years  previous.  The  average  increase  of  uncombined  phosphates  over 
no  manure  was  102  pounds,  but  when  added  to  a combination  of  cotton 
seed  meal  and  kainir  there  was  no  increase  over  the  latter.  The  solu- 
ble forms,  dissolved  boneblack  and  acid  phosphate,  proved  most  effect- 
ive. In  every  instance  the  double  ration  of  phosphoric  acid  involved 
financial  loss. 

In  the  special  potash  experiments,  which  occupied  21  plats,  different 
amounts  of  potash  in  the  forms  of  kainit,  cotton-hull  ashes,  and  muriate 
and.  sulphate  of  potash  were  applied.  The  variety  planted  was  Kennith 
(long  staple)  cotton.  Potassic  fertilizers  caused  a slight  loss  when 
applied  alone  or  in  combination. 

Two  experiments,  each  on  4 plats,  made  to  compare  yields  of  cotton 
with  fertilizers  (superphosphate,  muriate  of  potash,  and  cotton-seed 
meal)  as  a top-dressing  and  applied  at  depths  of  from  3 to  8 inches, 
gave  results  in  favor  of  shallow  applications. 

The  tabulated  results  are  given  of  an  experiment  on  12  plats,  in 
which  nitrate  of  soda,  sulphate  of  ammonia,  and  cotton-seed  meal,  used 
in  connection  with  mixed  minerals,  were  applied  ail  at  time  of  planting, 
and  in  fractional  applications  during  the  growing  season.  The  results, 
as  in  previous  years,  were  in  favor  of  the  application  at  time  of  planting. 

Cotton , varieties. — Tabulated  data  for  34  varieties  are  given.  The 
soil  of  the  plats  on  which  the  varieties  were  grown  was  uneven,  and 
the  table  shows  great  differences  in  yield.  The  low  per  cent  of  lint 
found  was  ascribed  to  dullness  of  the  gin  saws. 

A chemical  study  of  the  cotton  plant,  W.  L.  Hutchinson  and 
L.  G.  Patterson  (Mississippi  Sta.  Technical  Bui.  No.  1,  Dee .,  1892,  pp. 
3-14). — The  cotton  crops  of  1890  and  1891,  grown  on  a different  field 
each  year,  were  studied.  Analyses  of  two  soils  are  given,  also  proxi- 
mate and  ash  analyses  of  the  young  plants.  Later  the  roots,  stems, 
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leaves,  and  bolls  were  analyzed  at  intervals  of  ten  days,  until  most  of 
the  bolls  had  matured  and  some  of  them  had  opened.  As  the  plants 
matured,  crude  fiber  increased  in  the  roots,  stems,  and  bolls;  the  nitro- 
gen and  ash  ingredients  decreased  in  the  roots  and  stems. 

The  author  concludes  that  deficient  fruiting  and  shedding  of  forms 
are  not  due  to  either  the  quantity  or  quality  of  fertilizing  constituents. 

Comparisons  are  made  with  results  published  in  Bulletin  vol.  iv,  No. 
5 of  the  Tennessee  Station  (E.  S.  B.,  vol.  hi,  pp.  540-573). 

Varieties  of  cotton,  E.  R.  Lloyd  ( Mississippi  Sta.  Bui.  No.  23, 
Feb.,  1893 , pp.  3). — This  consists  of  a tabular  statement  concerning  26 
varieties  of  cotton,  and  embracing  data  on  the  following  points : Date 
of  heaviest  picking;  weight  of  seed  and  lint  per  acre;  per  cent  of  lint; 
price  per  pound  of  lint;  and  value  of  lint,  seed,  and  total  crop  per 
acre.  The  five  varieties  giving  the  highest  values  per  acre  were  Warren 
$35.72,  Jones  Long  Staple  Prolific  $32.53,  Drake’s  Cluster  $32.43,  King 
$30.63,  and  Smith  Standard  $29.51.  The  highest  price  per  pound,  13 
cents,  was  obtained  for  the  W.  A.  Cook  cotton. 

Fertilizers  for  cotton,  W.  L.  Hutchinson  (Mississippi  Sta.  Bui. 
No.  24,  Feb.,  1893 , pp.  4).— This  bulletin  consists  of  a brief  statement  of 
the  manurial  needs  of  the  cotton  plant  on  different  soils.  The  conclu- 
sions are  based  on  experiments  in  Mississippi  and  elsewhere.  For 
sandy  and  sandy  loam  soils  the  author  recommends  from  200  to  600 
pounds  of  a fertilizer  containing  2J  per  cent  of  nitrogen,  8 per  cent  of 
water-soluble  phosphoric  acid,  and  2 per  cent  of  potash.  Red,  sandy 
lands  with  clay  subsoil  respond  to  a fertilizer  containing  3 per  cent  of 
nitrogen  and  8 to  10  per  cent  of  water-soluble  phosphoric  acid.  Potash 
is  not  required.  Black  and  gray  prairie  soils  do  not  respond  to  com- 
mercial fertilizers,  but  need  tile  drainage  and  leguminous  crops.  Yel- 
low loam  lands  demand  a fertilizer  rich  in  potash  with  a small  percentage 
of  nitrogen  and  phosphoric  acid.  The  brown  loam  soils  of  the  bluff 
formation  respond  well  to  fertilizers,  and  require  the  same  plant  food 
as  the  sandy  loam  soils.  There  are  also  brief  directions  for  the  care  of 
stable  manure,  making  compost,  and  applying  fertilizers. 

Depth  of  covering  grass  seed,  J.  Wilson  and  C.  F.  Curtiss  (Iowa 
Sta.  Bui.  No.  19,  Nov.,  1892,  pp.  610-612). — An  experiment  on  sandy 
loam  soil,  in  which  grass  seed  was  planted  at  depths  of  from  one  half 
to  3 inches,  gave  the  following  indications: 

The  indications  for  such  a season  as  that  of  1892  are  that  clover,  covered  2 and  3 
inches  deep,  stands  a severe  fall  drouth  better  than  that  covered  less,  while  lighter 
coverings  give  better  yields  at  first  cutting. 

Timothy  covered  1 inch  deep  gave  most  hay  at  first  cutting;  but  that  sowed  2 
inches  deep  stood  drouth  best. 

Tall  meadow  oat  grass,  covered  2 inches  deep,  gave  the  most  hay  at  first  cutting 
and  showed  the  best  fall  conditions. 

Bromus  inermis,  covered  1 inch  deep,  gave  most  hay  at  first  cutting,  and  that  cov- 
ered 2 inches  deep  showed  the  best  fall  condition. 
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Experiments  with  oats,  corn,  spring  wheat,  and  potatoes,  A.  0. 

Magkruder  {Oklahoma  Sta.  Bui.  No.  4 , Oct.,  1892 , pp.  8,  plate  1).— A 
brief  account  of  the  first  year’s  test  of  ten  varieties  of  oats  and  three 
varieties  of  spring  wheat.  The  oats  were  greatly  damaged  by  smut  and 
the  wheat  by  chinch  bugs.  Most  of  the  varieties  of  corn  tested  did  not 
mature,  owing  to  late  planting.  In  a small  experiment  with  potatoes, 
whole  tubers  yielded  163  bushels  per  acre,  halves  92,  and  eyes  155. 

Northern  vs.  Southern  seed  potatoes,  E.  H.  Brinkley  (. Maryland 
Sta.  Bui.  No.  17,  June,  1892,  pp.  256,  257). — A brief  account  of  a test  of 
Queen  potatoes  from  seed  grown  in  Maine  and  Maryland.  This  work 
was  in  continuation  of  that  recorded  in  the  Annual  Report  of  the  station 
for  1891,  p.  374  (E.  S.  R.,  vol.  iv,  p.  38).  The  Maryland  seed  yielded  95 
and  the  Maine  seed  72  bushels  per  acre. 


Experiments  with  sorghum,  G.  H.  Failyer  and  J.  T.  Wil- 
lard ( Kansas  Sta.  Bui.  No.  36,  Dec.,  1892 , pp.  121-137 ). — This  is  a con- 
tinuation of  work  reported  in  Bulletin  No.  25  of  the  station  (E.  S. 

R.,  vol.  hi,  p.  696),  and  includes  tests  of  varieties,  improvement  by  seed 
selection,  and  trials  with  fertilizers.  Analyses  of  the  juice  are  tabu- 
lated for  general  samples  and  for  single  stalks. 

April  and  May,  1892,  were  extremely  wet.  A drouth  extending  from 
the  early  part  of  June  until  after  the  middle  of  July  checked  the  growth 
of  the  plants.  Occasional  rains  after  this  time  did  not  cause  a full  recov- 
ery. The  close  of  the  season  was  favorable.  The  plants  were  inferior 
in  size  and  the  percentage  of  juice  was  less  than  usual. 

Large  samples  of  variety  “208”  analyzed  19.36  per  cent  of  cane  sfigar 
and  0.76  per  cent  of  glucose  sugar;  TJndendebule,  18.71  per  cent,  ^iul 
0.87  per  cent;  Kansas  Orange,  17.26  per  cent,  and  1.12  per  cenfev 
cross  of  Amber  and  Orange  (Coleman),  17.33  per  cent,  and  1.21  per  cent^Q 
cross  of  Amber  and  Orange  (not  the  same  as  preceding),  17.17  per  cent, 
and  1.04  per  cent;  “ 8x,”  16.98  per  cent,  and  0.68  per  cent;  Nearly  Seed- 
less, 16.18  per  cent,  and  0.66  per  cent;  McLean,  16.34  per  cent,  and 
1.21  per  cent;  Early  Amber,  15.48  per  cent,  aud  1.45  per  cent. 

Improvement  by  seed  selection. — The  work  of  improving  sorglium  by 
selecting  seed  from  individual  stalks  of  special  merit  has  been  in  prog- 
ress for  five  years. 

The  following  table  shows  the  improvement  effected,  which,  after 
allowing  somewhat  for  acclimatization  and  perhaps  for  favorable  sea- 
sons in  1891  and  1892,  remains  largely  to  the  credit  of  persistent  scien- 
tific seed  selection. 
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Cane  sugar  in  sorghum  juice  during  jive  years. 


Kansas  Orange. 

Early  Amber. 

Link  Hybrid. 

Cross  of  Orange 
and  Amber. 

Undendebule. 

Aver- 

age. 

Best 

single 

stalk. 

Aver- 

age. 

Best 

single 

stalk. 

Aver- 

age. 

Best 

single 

stalk. 

Aver- 

age. 

Best 

single 

stalk. 

Aver- 

age. 

Best 

single 

stalk. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

1888 

12.  62 

15. 51 

14. 01 

14.  27 

12. 70 

14.18 

1889 

18.  88 

16.  79 

13. 95 

]5. 56 

15.  32 

16.  94 

14. 83 

17.  47 

1890 

11.65 

Frozen 

14. 37 

16.  01 

10.  95 

14.47 

14.  59 

16.  03 

13.47 

15.  79 

1891 

16.  82 

18.  59 

12.  75 

16.  48 

16.  37 

17. 41 

16.  49 

18.  25 

17.  21 

18. 95 

1892 

17.  30 

19.  26 

15.  62 

17.  23 

16.  40 

17.  88 

16. 72 

18. 95 

18.27 

20. 39 

lizer  tests. — Fertilizers  were  applied  on  different  plats  as  fol- 
^^\lbws : Two  hundred  pounds  of  nitrate  of  soda,  200  pounds  of  sulphate 
of  potash,  300  pounds  of  superphosphate,  and  100  pounds  of  plaster; 
20  bushels  of  lime  per  acre;  600  pounds  of  superphosphate;  400  pounds 
of  nitrate  of  soda;  400  pounds  of  sulphate  of  potash;  200  pounds  of 
plaster;  150  pounds  of  salt.  Alternate  plats  received  no  manure.  The 
analyses  of  the  juice  and  average  weight  of  the  dressed  canes  are  tab- 
ulated; also  the  difference  between  the  juice  from  fertilized  and  unfer- 
tilized plats  for  three  years.  In  all  three  years  nitrate  of  soda  gave  a 
slight  increase  in  sucrose  over  no  manure,  the  average  difference  being 
0.47  per  cent.  All  other  fertilizers  showed  an  average  loss,  though  a 
gain  in  some  years.  The  experiment  will  be  continued. 

Experiments  with  sorghum  and  sugar  cane,  J.  G.  Lee  ( Louisiana 
Stas.  BwL<No.  21 , 2d  ser .,  Feb.,  1893 , pp.  650-654). — These  embrace  a test 
of  iyir&vieties  of  sorghum  with  analyses  of  juice  and  an  experiment  in 
^ -sugar-making;  and  analyses  of  raw,  limed,  and  sulphured  juice,  of  masse 
'cuite,  and  of  centrifugal  sugar.  Coleman  sorghum  was  ground  and 
worked  up  into  sugar  on  a small  open  pan,  and  yielded  74.2  pounds  of 
dry  sugar  per  ton,  polarizing  90.3.  Cane  worked  up  in  the  same  way  as 
sorghum  gave  122  pounds  of  sugar  and  5.98  gallons  of  molasses  per  t on. 
Analyses  of  cane  fertilized  with  different  substances,  of  the  juice  which 
exudes  from  the  butt  of  cane  in  grinding,  and  of  different  varieties  of 
sugar  cane  are  given. 

Experiments  with  sugar  beets,  G.  H.  Failyer  and  J.  T.  Wil- 
lard ( Kansas  Sta.  Bui  No.  36,  Dec.,  1892,  pp.  138-150 ). — In  1892  beet 
seeds  were  sent  to  251  farmers  in  Kansas.  Only  85  sent  in  beets  for 
analysis.  Analyses  of  the  juice  of  all  the  samples  received  are  given. 
There  is  a tabular  statement  embracing  the  names  and  locations  of 
growers,  kind  of  soil,  depth  of  preparation,  date  of  planting,  distance 
between  plants,  character  of  cultivation,  and  variety,  form,  and  weight 
of  beets.  The  season  was  unfavorable  and  the  results  “can  not  be  re- 
garded as  lending  great  encouragement  to  the  hope  of  successful  estab- 
lishment of  the  beet  sugar  industry  in  this  State.  There  are,  however, 
a considerable  number  of  samples  showing  a high  percentage  of  sugar.” 

Beets  grown  on  the  statiop  farm  were  faulty  in  form  and  gave  a low 
percentage  of  sugar. 
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The  article  also  contains  instructions  for  growing  sugar  beets  and 
for  taking  samples. 

Sugar  beets,  H.  Snyder  ( Minnesota  Sta.  Bui.  No.  27 , Feb.,  1893,  pp. 
63-72). — Analyses  are  reported  of  samples  of  a large  number  of  varie- 
ties of  beets  grown  at  the  station  and  collected  at  different  dates  be- 
tween September  24  and  October  26,  together  with  analyses  of  beets 
grown  on  farms  in  twenty-one  different  counties  in  the  State.  The 
average  of  73  samples  grown  at  the  station  showed  14.9  per  cent  of 
sugar  in  the  juice  and  a purity  of  86.3.  The  beets  grown  in  different 
counties  of  the  State  ranged  from  12.5  per  cent  of  sugar  in  the  juice  with 
a purity  of  78.3  to  17.8  per  cent  ot  sugar  and  a purity  of  90.8.  u The 
purity  of  the  juice  and  high  per  cent  of  sugar  of  the  beets  grown  on  the 
sandy  loams  of  Anoka  County  under  direction  of  an  expert  is  signifi- 
cant, as  is  the  small  size  of  the  beets  sent  for  analysis.” 

Sugar  beets  in  Oregon,  G.  W.  Shaw  ( Oregon  Sta.  Bui.  No.  23,  Feb., 
1893,  pp.  22,  map  1,  charts  4). — An  account  of  experiments  in  1892  in 
continuation  of  those  reported  in  Bulletin  No.  17  of  the  station  (E.  S. 
R.,  vol.  m,  p.  806).  Tabulated  analyses  are  given  of  160  samples  grown 
in  different  parts  of  the  State  during  two  years.  The  average  of  65 
analyses  in  1892  was  15.7  per  cent  of  sugar  in  the  juice. 

Tobacco  growing  in  Louisiana,  W.  C.  Stubbs  ( Louisiana  Stas.  Bui. 
No.  20,  2d  ser.,  Jan.,  1893,  pp.  566-588,  figs.  6). — This  consists  of  an  ad- 
dress read  before  the  State  Agricultural  Society.  It  embraces  notes  on 
the  history,  statistics,  and  classification  of  tobacco.  The  geological 
formations  of  Louisiana  are  reviewed  and  the  conclusion  is  reached  that 
a large  proportion  of  the  soils  of  the  State  is  suited  to  tobacco  culture. 
A description  of  the  growth  and  method  of  curing  of  Perique  is  given, 
with  directions  for  preparing  seed  beds,  transplanting,  cultivating, 
topping,  suckering,  priming,  worming,  cutting,  curing,  assorting,  and 
packing  tobacco.  There  are  also  specifications  for  building  modern 
tobacco  barns  with  illustrations,  and  directions  for  curing  by  the  leaf 
system. 

Tobacco  experiments  at  the  North  Louisiana  Experiment  Sta- 
tion, J.  G.  Lee  (. Louisiana  Stas.  Bui.  No.  20, 2d  ser.,  Jan.,  1893,  pp.  589- 
606). — The  methods  of  cultivating  and  caring  for  tobacco  are  given, 
together  with  accounts  of  variety  and  fertilizer  tests. 

Tobacco,  varieties. — Ten  varieties  of  tobacco  were  tested.  The  yellow 
varieties  succeeded  best,  Hester  and  Ragland  Improved  leading,  with 
Conqueror,  Long  Leaf  Gooch,  and  Sweet  Oronoco  closely  following. 
The  cigar  varieties  produced  lighter  yields  and  a poorer  quality. 

Tobacco,  fertilizer  tests. — Duplicate  experiments  with  different  soils 
showed  that  potash  Avas  not  greatly  needed,  while  every  form  of  nitrog- 
enous manure  produced  an  increase  of  yield.  The  average  of  all  ferti- 
lized plats  was  1,280  pounds  per  acre;  the  average  of  all  unfertilized 
plats,  712  pounds  per  acre.  The  expert  who  cured  the  tobacco  was 
most  pleased  with  the  quality  of  that  which  had  been  fertilized  with  a 
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mixture  of  cotton  seed  meal,  acid  phosphate,  and  sulphate  of  potash. 
In  three  experiments  to  test  the  quantity  of  a complete  fertilizer  that 
should  be  applied,  240  pounds,  360  pounds,  and  450  pounds  per  acre 
were  compared.  In  two  cases  360  pounds  gave  the  most  profitable 
result,  and  in  one  case  480  pounds. 

Winter  wheat,  J.  Wilson  and  O.  F.  Curtiss  ( Iowa  8ta.  Bui.  Wo. 
19 , Nov.)  1892 , p.  613). — Of  12  varieties  seeded  September  24  and  25, 
1891,  Turkish  Red  alone  escaped  the  attack  of  rust.  It  lodged  badly, 
but  yielded  24  bushels  per  acre  of  good  grain. 

Soiling  crops,  J.  Wilson,  C.  F.  Curtiss,  and  W.  H.  Heilman 
f Iowa  Sta.  Bui.  No.  19 , Nov.,  1892 , pp.  622-626). — “One  of  the  objects 
of  this  experiment  was  to  ascertain  for  Iowa  farmers  how  they  could 
economically  grow  crops  with  sufficient  nitrogen  to  balance  the  corn 
crop  of  the  State.  The  flax,  wheat,  oats,  rye,  and  barley  crops  that 
are  resorted  to  for  this  purpose  are  depleting  crops,  while  the  legumes 
are  recuperating  crops.” 

Oats  and  peas  (pp.  623-625). — Eight  varieties  of  peas  were  sown  with 
oats  at  the  rate  of  1J  bushels  of  oats  and  If  bushels  of  peas  per  acre. 
The  peas  were  sown  broadcast  with  an  ordinary  grain  seeder  and  culti- 
vated both  ways.  Then  the  oats  were  sown  and  harrowed  in.  The 
crops  were  cut  from  July  7 to  29.  The  yield  of  green  and  dried  crop 
cut  July  23  is  given  for  6 varieties  as  follows: 


Yields  of  peas  grown  for  soiling. 


Tons, 

dry.* 

Tons, 

green. 

Scotch  green  peas  ........ ......... ......... 

2.8 

2.8 

3.  28 

3.4 

2.8 

3.2 

9.6 

10.2 

10.9 

9.6 

8.8 

8.4 

Greenfi  eld.  - - ------------------------------------------- 

Rennie  No  10  - - 

"White  Marrowfat  ... ...... .......... .... 

Golden  Vine 

Black-Eyed  Marrowfat 

* The  dry  weight  reported  in  yields  per  acre  is  from  the  sun-dried  sample  hy  process  of  ordinary 
curing. 


The  following  table  gives  the  analyses  of  a mixture  of  the  8 varieties 
of  peas  and  oats  cut  July  7 and  July  29: 


Composition  of  oat  and  pea  fodder. 


Green  material. 

Water-free 

material.* 

Cut 
July  7. 

Cut 

July  29. 

Cut 
July  7. 

Cut 

July  29. 

Moisture 

Per  cent. 
83. 07 

Per  cent. 
67.  78 

Per  cent. 

Per  cent. 

Crude  ash 

1.  56 

2. 12 

9.19 

6.  61 

Crude  fat 

0.  64 

1. 14 

3. 78 

3.53 

Crude  protein 

3.  21 

4.  51 

18. 94 

13.99 

Crude  fiber 

5. 01 

9. 63 

29.  62 

29.87 

Nitrogen-free  extract 

6.51 

14. 82 

38.47 

46.  00 

* Calculated. 
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I “The  foregoing  table  shows  that  a composite  sample  of  the  8 
I varieties  taken  July  29  contained  a higher  proportion  of  carbohydrates, 

! and  correspondingly  less  of  protein  and  fat.  The  nutritive  ratio  is  1 
to  3.9.  The  last  sample  was  too  ripe  for  hay  making.” 
j Analyses  are  also  given  of  4 varieties  of  the  peas  alone. 

1 Rape  (pp.  625,  626). — English  field  rape  was  sown  in  drills  at  several 
dates,  beginning  May  27.  Some  rows  were  left  unthinned  and  others 
were  thinned  out  to  from  1 to  8 inches  in  the  rows,  four  rows  in  each 
case  receiving  the  same  treatment.  The  yield  ranged  from  12.8  to  16.8 
tons  per  acre. 

The  heaviest  yield  came  from  thinning  to  8 inches  in  the  row,  hut  the  stems  were 
heavier,  and  when  fed  to  sheep  and  other  stock  there  was  more  waste  in  the  rape 
grown  this  way  than  that  grown  with  finer  stems.  The  indications  from  this  trial 
are  that  it  does  not  pay  to  thin.  * * * The  crop  was  attacked  by  grasshoppers, 

cabbage  worms,  and  lice,  and  this  occurred  to  all  plantings  on  all  soils.  The  plants 
were  injured  to  the  extent  of  half  of  their  foliage.  All  kinds  of  stock  relished  it. 
Calves  would  leave  their  grain  for  it,  but  when  it  became  lousy  stock  refused  it. 

The  results  of  growing  and  feeding  rape  were  very  satisfactory,  and  were  it  not 
for  the  insect  enemies  there  is  no  doubt  but  that  the  crop  would  soon  take  an 
important  place  in  farm  management  for  soiling  and  late  fall  feeding. 

Field  experiments  with  sundry  crops,  J.  G.  Lee  ( Louisiana  Stas. 
Bui.  No.  21,  2d  ser.,  Feb.,  1893,  pp.  645-647). — Tabulated  yields  of  pparl 
millet,  Jerusalem  corn,  yellow  millo  maize,  white  millo  maize,  large  Afri- 
can millet,  Kaffir  corn,  German  millet,  soja  bean,  and  7 varieties  of 
sorghum.  African  millet  yielded  the  greatest  weight  of  cured  fodder. 
The  yields  of  seed  from  Jerusalem  corn,  yellow  millo  maize,  white  millo 
maize,  African  millet,  and  Kaffir  corn  are  given,  ranging  from  8 bushels 
for  Jerusalem  corn  to  37.8  bushels  for  African  millet.  Brief  notes  are 
also  given  on  Spanish  peanuts,  sunflower,  castor  bean,  jute,  lintless 
cotton,  and  14  varieties  of  field  peas. 

Rotation  of  crops,  J.  G.  Lee  (Louisiana  Stas.  Bui.  No.  21,  2d  ser., 
Feb.,  1893,  pp.  620-622). — Tabulated  results  are  given  of  the  *$tads  Of 
crops  on  two  series  of  plats.  The  same  rotation  has  been  in  use  on  both 
series  for  four  years.  One  series  received  no  fertilizer;  the  other  wash 
regularly  fertilized.  The  rotation  consists  of  corn,  oats  followed  in  the 
same  season  by  cowpeas,  and  cotton.  It  is  preferred  that  corn  should 
precede  cotton,  but  cotton  can  not  be  removed  in  time  to  sow  rust-proof 
oats  in  the  fall,  while  corn  can  be  harvested  in  time  for  this.  The  short 
time  during  which  this  experiment  has  been  running  does  not  admit  of 
conclusions  regarding  the  renovating  influence  of  such  a rotation. 
“The  earlier  maturity  of  the  fertilized  crops,  especially  cotton,  is  dis- 
tinctly marked  every  year.” 

Root  crops,  J.  Wilson  and  0.  F.  Curtiss  (Iowa  Sta.  Bui.  No.  19, 
Nov.,  1892,  pp.  601-604). — A brief  account  of  an  experiment  in  the 
culture  of  mangel- wurzels,  ruta-bagas,  carrots,  and  sugar  beets. 

22004— Ko.  9 3 
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HORTICULTURE. 

A.  C.  True,  Editor . 

On  the  crossing  of  cucurbits,  L.  H.  Pammel  (Ioiva  Sta.  Bui.  No. 

19,  Nov .,  1892 , $2?.  595-600 ). — Experiments  by  the  author  are  reported 
which  confirm  results  obtained  elsewhere,  in  indicating  that  the  differ- 
ent species  of  cucurbits  will  not  produce  hybrids  under  any  ordinary 
conditions. 

To  insure,  if  possible,  a perfect  intermingling  of  the  varieties  of  melons,  cucum- 
bers, pumpkins,  and  squashes,  they  were  planted  as  follows:  Watermelons,  various 
varieties,  in  one  row ; second  row,  muskmelons  and  sugar  melons  and  Sweet  Sugar 
pumpkins,  followed  by  a row  of  American  Turban  and  Bush  Scalloped,  Italian  Striped, 
and  Improved  Long  Green  cucumbers.  Then  a row  of  several  varieties  of  cucumbers, 
Perfect  Gem  squash,  and  New  Mediterranean.  The  fifth  row  was  planted  with  com- 
mon pumpkins,  watermelons,  and  citrons.  The  sixth  row  with  muskmelons,  Dipper 
Gourd,  and  Hubbard  squashes.  The  seventh,  Marrow  squashes,  New  Prolific  Mar- 
row, and  Vegetable  Marrow  and  Dipper  Gourd.  The  eighth  with  common  pumpkins. 
# * # 

In  all  of  the  varieties  grown  in  the  field  where  pollination  was  brought  about  by 
insects  no  immediate  effects  were  observed.  Some  of  the  varieties  showed  great 
variability,  especially  CucurMta  pepo  and  G.  maxima.  This  variability  was  due  to 
the  character  of  the  seed  planted.  In  some  cases  the  varieties  are  not  sufficiently 
stable,  or  perhaps  they  showed  the  effects  of  a previous  cross.  These  variations  were 
noticeable  especially  in  the  Nest  Egg  Gourd,  Perfect  Gem,  Long  Warted,  and  Vege- 
table Marrow.  The  Hubbard  Improved  Vegetable  Marrow,  American  Turban 
squashes,  and  the  Sweet  Sugar  and  common  pumpkins  came  true  to  the  type.  In  all 
of  these  the  deviations  were  traced  to  plants  coming  from  distinct  seeds,  and  in  no 
case  was  any  immediate  effect  of  crossing  observed. 

About  400  careful  hand  pollinations  were  made.  * * * Out  of  this  number 

quite  a number  set  and  produced  perfect  fruit.  These  fruits  fully  bear  out  the  gen- 
eral statement  that  there  is  no  immediate  effect  on  the  fruit  either  in  shape,  size,  or 
quality,  nor  is  there  any  difference  in  the  seed.  * * * 

I found  that  several  varieties  [of  muskmelons],  like  the  Montreal  Improved  and 
Miller  Orange  Cream,  produce  perfect  flowers.  At  Ames  quite  a number  were  cov- 
ered to  see  if  self-fertilization  would  occur,  but  in  no  case  was  there  any  develop- 
ment. 

Variety  tests  of  sweet  potatoes,  J.  G.  Lee  ( Louisiana  Stas.  Bui. 
No.  21 , 2d  ser .,  Feb.,  1893 , pp.  647-649). — Descriptive  notes  and  tabular 
statement  of  yield  of  14  varieties  of  sweet  potatoes.  Peabody  gave  the 
highest  yield,  379  bushels  per  acre;  it  was  followed  by  Barbadoes,  Hay- 
man,  Southern  Queen,  and  Shanghai,  in  order  named. 

Sweet  potatoes,  E.  H.  Brinkley  ( Maryland  Sta.  Bui.  No.  18,  Oct. 
1892,  pp.  8). — Tables  from  the  Tenth  U.  S.  Census  are  quoted  showing 
the  acreage,  total  yield,  and  yield  per  acre  of  sweet  potatoes  in  the 
several  States,  and  also  in  the  different  counties  of  Maryland.  Tabu- 
lated results  of  a fertilizer  test  are  given.  Phosphatic  fertilizers  gave 
good  results,  though  the  figures  indicate  that  the  soil  was  not  uniform. 
There  are  also  notes  on  the  cultivation  of  the  sweet  potato. 
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Sweet  potatoes,  J.  C.  Neal  (Oklahoma  Sta.  Bui.  No.  4 , Oct..  1892 , 
pp.  7,  8). — A brief  account  of  a first  year’s  test  of  15  varieties. 

Experiments  with  new  orchard  fruits,  trees,  and  shrubs,  J.  L. 

Budd  (Iowa  Sta.  Bui.  No.  19 , Nov.,  1892,  pp.  535-565). — “In  the 
spring  of  1883  a bulletin  was  issued  [by  the  Iowa  Agricultural  College] 
giving  an  outline  of  the  author’s  experiments  with  and  investigations 
of  some  of  the  fruits  and  ligneous  plants  of  the  steppe  sections  of  east 
Europe  and  north  central  Asia.  Since  that  time  we  have  made  several 
importations  of  scions  and  rooted  plants  from  the  parts  of  east  Europe 
where  the  summer  heat  is  nearly  or  quite  equal  to  ours,  and  we  have 
sent  out  many  thousands  of  plants  for  trial  across  the  continent  on  our 
northern  borders.  The  present  notes  are  a summary  of  the  reports 
received  from  our  trial  stations  and  of  our  observations  on  the  college 
grounds  up  to  date,  of  a part  of  the  varieties  and  species  which  we 
now  have  in  the  nursery  for  distribution  in  the  spring  of  1893.” 

Brief  descriptive  notes  are  given  on  the  following  varieties,  which 
tests  have  shown  to  be  valuable : 

Apples — Summer  varieties — Yellow  Transparent,  Blushed  Calville, 
Breskovka,  Plodovitka,  Yoronesh  Arkad,  Anisette,  Bevel  Pear,  Boro- 
vinka,  Lubsk  Queen,  and  Early  Sweet;  autumn  varieties — Bevel  Bors- 
dorf,  Longfield,  Bosy  Bepka,  Bepka  Aport,  Green  Crimean,  Hibernal, 
Keiv  Beinette,  Gipsy  Girl,  Mallett,  Large  Anis,  Antonovka,  Aport 
Orient,  Golden  Beinette,  Posarts  Nalivia,  Kursk  Beinette,  Sandy  Glass, 
Bambour  Queen,  Silken  Leaf,  Pointed  Pipka,  Bergamot,  and  Ilarry 
Kaump;  winter  varieties — Aport  Yoronesh,  Arabskoe,  Bogdanoif,  Bog- 
danoff  White,  Sklanka  Bogdanoff,  Yolga  Cross,  Cross,  Marmalade, 
Ostrakoff,  Ledenets,  Lead,  Boyal  Table,  Aport,  Borsdorf,  Bepka  Ma- 
lenka,  Begel,  Zuzoff  Winter,  Bomna,  Yoronesh  Bosy,  Grandmother, 
Swinsovka,  Bed  Queen,  Boiken,  Citron,  Battulen,  Winsted  Pippin,  and 
Burlington. 

Crab  apples . — Longfield,  Marble,  and  Becumbent. 

Bears. — Bessemianka,  Limber  Twig,  Gakovsky,  Autumn  Bergamot, 
Kurskaya,  Yictorina,  Early  Bergamot,  Elat  Bergamot,  Winter  Pear, 
Dula,  Saccharine,  Lemon,  Mongolian  Snow  Pear,  and  Golden  Busset. 

Cherries. — Early  Morello,  June  Morello,  Griotte  Precoce,  Boquet 
Morello,  King  Morello,  Griotte  du  Nord,  Sklanka,  Orel  Sweet,  Strauss 
W^eiehsel,  Bessarabian,  Frauendorfer  Weichsel,  Cerise  d’Ostheim, 
George  Glass,  Double  Natte,  Lithauer  Weichsel,  Lutovka,  24  Orel, 
Yladimir,  Brussel er  Braun,  27  Orel,  Orel,  Shubianca,  Shadow  Morello, 
Spate  Morello,  and  Large  Long  Late;  varieties  for  south  Iowa — Heart- 
Shaped  Weichsel,  Bed  Oranien,  Bunte  Morello,  Yellow  Glass,  and 
Yilne  Sweet. 

Plums. — Native  varieties — De  Soto,  Wolf,  Wyant,  Bollings  tone, 
Cheney,  Hawkeye,  Chippewa,  Pottawattamie,  Forest  Bose,  and  Maquo- 
keta.  East  European  varieties — Early  Bed,  Mohlavka,  Yoronesh  Yel- 
low, Leipzig,  Dame  Aubert,  Hungarian  Prune,  Ungarish  Prune,  Hun- 
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garian  No.  1,  Black  Prune  No.  1,  Beer  Plum,  Wyzerka,  Long  Red,  Long 
Blue,  Minnesota,  Communia,  Richland,  Prunus  Simoni,  and  Shense 
Apricot. 

Trees  for  shelter  belts  and  timber. — White  poplar,  silver- white  poplar, 
Asiatic  poplar,  Petrovsk  poplar,  red  willow,  golden  willow,  and  pointed- 
leaved willow. 

Ornamental  trees. — Bolle’s  poplar,  laurel-leaved  willow,  Napoleon 
willow,  silver-leaved  willow,  rosemary-leaved  willow,  wild  olive,  Prunus 
maacki , bird  cherry,  Acer  ginnala , and  Alnus  incana. 

Ornamental  shrubs. — Amur  tamarix,  Viburnum  lantana,  Russian  snow- 
ball, mock  orange,  Amur  barberry,  Chinese  barberry,  privet,  Lonicera 
splendens,  L . xylosteum , L.  alberti , climbing  honeysuckles,  Rosa  rugosa , 
and  spiraeas. 

The  station  orchard  and  vineyard,  J.  G.  Lee  ( Louisiana  Stas.  Bui. 
No.  21 , 2d  ser.,Feb.,  1893,  pp.  610-617). — A list  is  given  of  varieties  of 
peaches,  apples,  pears,  persimmons,  and  grapes  recently  added  to  the  sta- 
tion orchard  and  vineyard,  and  notes  on  26  varieties  of  peaches,  of  which 
the  following  are  recommended  for  northern  Louisiana:  General  Jack- 
son,  Oriole,  General  Lee,  Early  Rivers,  Alexander,  Newington,  Old 
Mixon  Cling,  Sylphide  Cling,  Picquett  Late,  Early  Crawford,  Stump 
the  World,  and  Pineapple.  There  are  also  notes  on  9 varieties  of  plums, 
6 of  nectarines,  3 of  Japanese  persimmons,  6 of  figs,  6 of  apples,  the 
black  apricot,  the  Angers  quince,  and  the  Dr.  Jules  Guyot  pear. 

Strawberries,  J.  S.  Robinson  ( Maryland  Sta.  Bui.  Wo.  13 , June , 

1891 , pp.  10). — Tabulated  data  for  30  varieties  tested  at  the  station.  The 
10  most  productive  varieties  were  Staymen  No.  1,  Sadie,  Warfield  No. 
2,  Mrs.  Cleveland,  Cling-to,  Staymen  No.  2,  Thompson  No.  7,  Yan  De- 
man, Crescent,  and  Cloud. 

Strawberries,  J.  S.  Robinson  ( Maryland  Sta.  Bui.  No.  17,  June, 

1892,  pp.  252-255 ). — Brief  descriptive  notes  on  23  varieties  tested  by  R. 
L.  Gulick  at  East  New  Market,  Maryland.  The  best  varieties  were 
Acme,  Michel  Early,  Hoffman,  Bubach  No.  5,  Daisy,  May  King,  Ala- 
bama, Parker  Earle,  and  Gandy. 

Bush  fruits,  W.  B.  Alwood  ( Virginia  Sta.  Bui.  No.  22,  Nov.,  1892 , 
pp.  103-110). — A summary  of  the  results  of  tests  made  at  the  station 
since  1889.  The  following  varieties  are  recommended : Gooseberries. — 
Downing,  Houghton,  and  Pale  Red.  Currants. — Cherry,  Red  Dutch, 
and  Lee  (black).  Raspberries. — Brandywine,  Cuthbert,  and  Turner — 
red  varieties ; Doolittle  and  Hilborn— black;  Caroline — yellow ; Musk- 
ingum and  Shaffer — purple.  Blackberries. — Wilson,  Ancient  Briton, 
and  Taylor.  Juneberries. — Success. 

Notes  on  pruning,  C.  Becker  ( West  Virginia  Sta.  Bui.  No.  27, 
Nov.,  1892 , pp.  33-49, plates  3,  Jigs.  17). — Illustrated  directions  for  prun- 
ing orchard  and  small  fruits,  grapes,  and  shade  trees. 
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Cooperative  horticultural  work,  W.  F.  Massey  (North  Carolina 
Sta.  Bui.  No.  89,  March  1 , 1893,  pp.  46). — Abrief  report  on  experiments 
with  fertilizers  on  vegetables,  and  tests  of  fruits  at  Newbern,  North 
Carolina,  and  on  fertilizer  experiments  on  grapes  at  Southern  Pines, 
North  Carolina. 

DISEASES  OE  PLANTS. 

Walter  H.  Evans,  Editor. 

Preventive  treatment  of  some  fungous  diseases,  E.S.  Goff  ( Wis- 
consin Sta.  Bui.  No.  34,  Jan.,  1893,  pp.  13,  figs.  5). — Popular  descriptions 
are  given  and  preventive  treatment  is  recommended  for  apple  scab, 
downy  mildew  and  brown  rot  of  the  grape,  potato  blight,  and  smut  of 
wheat  and  oats.  For  the  apple  and  potato  diseases  Bordeaux  mixture  is 
recommended,  for  the  grape  diseases  Bordeaux  mixture  until  the  berries 
begin  to  color,  after  which  ammoniacal  carbonate  of  copper  is  advised; 
while  for  the  smut  of  wheat  and  oats  the  hot-water  treatment  is 
favored.  The  fungicides  are  prepared  according  to  standard  formulas. 
A spraying  apparatus  is  described  and  figured,  showing  a new  device 
to  keep  the  solution  well  stirred. 

ENTOMOLOGY. 

Experiments  with  the  tar  pan  for  leaf  hoppers  on  pasture  land, 

H.  Osborn  (Iowa  Sta.  Bui.  No.  19,  Nov.,  1892,  pp.  566-571). — An  account 
of  observations  and  experiments  in  continuation  of  those  reported  in 
Bulletins  Nos.  13  and  14  of  the  station  (E.  S.  B.,  vol.  in,  pp.  218  and 
222).  Two  pieces  of  blue  grass  pasture  land,  each  containing  about  If 
acres,  were  selected  to  test  the  advantages  of  using  the  hopper-dozer 
for  the  repression  of  leaf  hoppers.  One  lot  was  left  untreated.  Over 
the  other  lot  the  hopper-dozer,  consisting  of  a heavy  pan  of  sheet-iron, 
8 by  3 feet,  coated  with  coal  tar,  was  dragged  June  4,  8,  9,  24,  and  25, 
and  July  7 and  20.  The  untreated  lot  furnished  pasturage  for  one 
Shorthorn  cow,  weighing  1,200  pounds,  during  103  days,  and  the  treated 
lot  for  two  cows  86  days,  equivalent  to  172  days  for  one  cow.  This 
result  confirmed  that  of  previous  experiments  in  indicating  that  pastur- 
age may  be  increased  one-third  to  one-half  by  the  use  of  the  hopper- 
dozer. 

■ The  life  history  of  the  two  most  injurious  species  now  being  known,  it  seems  that 
the  dozer  may  be  used  most  effectively  at  three  different  dates  throughout  the  year, 
viz,  when  the  first  brood  of  both  species  occurs  as  larvae,  from  May  25  to  June  10; 
again  from  July  15  to  25,  when  second  brood  of  debilia  is  to  be  taken ; and  again 
about  August  10,  when  second  brood  of  inimicus  is  to  be  taken.  If  more  applications 
are  desired  they  should  be  adjusted  so  as  to  catch  the  third  brood  of  larvae  as  they 
appear.  Evidently  thorough  and  successful  work  upon  the  first  brood  should  reduce 
the  necessity  for  latar  operations. 

The  experience  of  the  present  year  shows  that  the  tar  pan  will  give  the  best  results 
if  used  in  the  afternoon  of  a warm  day  (perhaps  best  from  3 to  6 p.  m.),  and  when 
there  is  little  or  no  breeze.  This  is  necessary  when  grass  is  in  bloom. 
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With  regard  to  the  cost  incurred,  it  may  he  said  that  the  cost  of  sheet  iron,  which 
will  last  for  a long  time,  is  only  $1  or  $1.50.  The  tar  used  is  scarcely  to  he  counted  an 
expense,  and  the  cost  may  he  considered  as  limited  to  the  labor  involved.  In  oper. 
ation  two  men  have  usually  covered  the  plat  mentioned,  If  acres,  in  about  two  hours, 
lapping  strips  so  that  the  ground  is  covered  twice.  One  man  working  alone  can 
cover  the  same  ground  in  hut  little  longer  time,  hut  needs  a somewhat  lighter  sheet 
for  rapid  work. 

At  the  first  rate  it  cost,  counting  a man’s  services  at  $1  a day,  about  20  cents  per 
acre  for  treatment. 

On  a larger  scale  and  placing  three  or  fcWsuch  sheets  in  line,  or  using  a continu- 
ous sheet,  so  as  to  cover  a strip  30  or  40  feePwrde  at  once,  four  men  could  easily  cover 
6 acres  per  hour,  at  a cost  of  about  7 cents  per  acre.  Horse  power  could  doubtless 
he  used  at  still  less  expense,  provided  the  ground  was  smooth  enough  to  permit  the 
sheet  to  run  without  catching. 

Clover  seed  caterpillar,  H.  A.  Gossard,  [Iowa  Sta.  Bui.  No.  19, 
Nov.,  1892 , pp.  571-589,  fig.  1).— An  account  of  observations  in  1892  on 
GrapJiolitUa  inter stinctana  in  continuation  of  those  reported  in  Bulletins 
Nos.  14  and  15  of  the  station  (E.  S.  R.,  vol.  hi,  pp.  222  and  784),  to- 
gether with  a summary  of  previous  work  on  this  insect  at  the  station 
and  elsewhere.  The  following  are  some  of  the  observations  reported 
in  1892: 

[In  1892  the  spring  brood]  was  extremely  late  in  this  section,  and  the  first  moth 
was  taken  on  May  23,  another  May  25,  and  three  on  June  2.  It  was  not  until  the 
middle  of  June  that  the  brood  reached  its  maximum,  though  it  disappeared  but 
little  later  than  the  corresponding  brood  disappeared  last  year,  the  bulk  of  each  go- 
ing during  the  last  week  of  June.  One  adult  was  observed  June  30,  or  six  days 
later  than  the  last  adult  of  the  same  brood  was  seen  last  year.  * * * 

Observations  during  the  season  of  1892,  upon  this  brood,  are  as  follows:  June  28, 
eighty-seven  heads  of  clover  were  selected  at  random,  from  the  same  field  upon  which 
observations  were  made  last  year,  the  clover  having  been  cut  for  hay  the  day  before, 
June  27.  Seventy-four  heads  were,  and  apparently  had  been,  free  from  the  cater- 
pillar, two  heads  had  been  doubtfully  infested,  and  eleven  heads  were  infested  at 
the  time  of  examination.  This  would  show  that  about  15  per  cent  of  the  heads 
were  infested  this  season  at  the  time  of  cutting.  We  believe  that  this  was  a lower 
percentage  than  the  field  actually  averaged,  and  it  certainly  does  not  represent  the 
percentage  of  damage  that  the  insect  inflicted  upon  this  cutting  as  will  be  readily 
seen  in  the  subsequent  discussion  of  the  habits  of  the  third  or  hibernating  brood  of 
caterpillars:  An  examination  of  stored  hay,  made  this  year,  confirmed  last  year’s 

observation  as  to  the  fate  of  the  caterpillars.  Clover  near  the  outside  of  the  mass 
may  develop  worms  that  are  nearly  mature  at  the  time  of  storing,  and  we  found  an 
empty  cocoon  in  such  a situation,  suggesting,  but  not  proving,  that  the  moth  had 
emerged,  since  the  caterpillar  sometimes  spins  a cocoon  for  some  time  before  pupa- 
ting, and  if  disturbed  duriug  the  interval,  will  take  up  its  abode  elsewhere,  leaving 
its  cocoon  empty)  as  was  thip  one.  Heads  of  clover  taken  from  the  interior  of  the 
pile  showed  the  dead  and  shriveled  caterpillars  as  in  former  observations.  * * * 

Examination,  July  1,  of  some  heads  of  clover  left  uncut  along  the  borders  of  the 
field,  revealed  that  the  few  moths  living  at  the  date  of  cutting,  and  perhaps  adjacent 
to  the  edge  of  the  field,  had  congregated  on  them  for  the  purpose  of  ovipositing,  as 
many  as  seven  larvse  being  found  in  a single  head,  and  ranging  in  size  from  the 
newly  hatched  caterpillar  to  the  well  matured  specimen.  Hardly  a head  could  be 
found  in  this  situation  that  was  not  infested  with  from  three  to  five  worms.  We 
think  that  possibly  this  habit  may  bo  turned  to  economic  account,  by  leaving  nar- 
row swaths  of  bloom  uncut  at  regular  intervals  through  the  field,  where  part  of 
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the  eggs  for  the  first  brood  of  caterpillars,  and  most  of  the  eggs  for  the  second  brood, 
will  probably  be  deposited,  and  the  larvse  can  be  destroyed  with  comparative  ease 
as  soon  as  the  second  brood  of  moths  disappears. 

We  believe  that  if  this  is  done  the  attack  upon  the  mown  portion  of  the  field  will 
be  in  some  measure  lessened.  * * * 

In  1892  the  adults  of  the  second  brood  were  found  in  the  field  July  21,  and  began 
appearing  in  our  breeding  jars  July  22.  They  had  probably  appeared  some  days 
before  they  were  observed,  and  we  have  no  record  of  when  they  disappeared.  * * * 

In  1892  a few  fresh  moths  were  seen  August  24,  which  proved  to  be  the  pioneers  of 
the  third  brood. 

In  1891  we  thought  we  found  some  indications  of  a tendency  of  the  moth  to  be- 
come four-brooded.  We  had  a record  of  some  adults,  observed  October  9,  which  led 
to  this  inference.  The  observations  made  upon  the  third  brood  of  1891,  however, 
were  somewhat  disconnected,  and  we  now  believe  that  if  it  had  been  continuously 
watched  we  would  have  found  the  last  adults  observed  to  be  stragglers  of  the  third 
brood.  * * * 

The  present  season,  1892,  has  furnished  continuous  observation  upon  the  brood, 
which  had  not  wholly  disappeared  by  September  25.  * * * 

Observations  made  during  the  warmer  days  of  February,  1892,  showed  great  num- 
bers of  the  worms  to  be  apparently  dead.  No  signs  of  their  remains  could  be  discov- 
ered in  the  spring,  but  the  number  of  caterpillars  to  be  found  at  this  time  were  cer- 
tainly reduced  75  per  cent  from  the  numbers  observed  in  the  fall.  * * * 

April  22  the  larvse  were  found  secreted  beneath  rubbish,  particularly  in  barnyard 
manure,  which  had  been  heavily  spread  over  some  parts  of  the  field.  Most  of  the 
worms  were  full  fed  at  this  date  and  pupated  in  their  sheltered  retreats  without 
returning  to  the  clover  plants  to  feed.  Some  were  still  immature  and  feeding  in  the 
crowns  of  the  plants  which,  it  seems,  they  had  never  left.  The  most  careful  and 
diligent  searching  at  this  date  failed  to  find  the  caterpillars  in  any  position  of  the 
field  except  where  it  was  heavily  manured,  and  this  was  too  remote  from  the  parts 
that  seemed  uninfested  to  admit  of  supposing  that  the  caterpillars  had  migrated  to 
it  for  protection.  * * * 

The  most  abundant  parasite  at  Ames  is  Microdus  laticinctus,  Cress.  * * * 

Another  ichneumonid  that  is  associated  with  Grapholitlia  in  marked  numbers  and 
corresponds  with  it  very  closely  m time  of  appearing  is  Bracon  vernonia},  Aslim., 
which  has  been  reared  from  Platynota  sentana  and  Eudemis  botrana  in  the  seed  cap- 
sules of  Vernonia  noveboraccnsis  (Insect  Life,  vol.  n,  p.  349).  * * * 

Platynota  sentana  and  Eudemis  botrana  are  not  in  our  collection  and  while  it  is 
possible  that  they  occur  here  the  presumption  is  quite  strong  in  our  mind  that  Bra- 
con vernonia ? also  preys  upon  Grapholitlia  inter stinctana , although  it  has  not  yet  been 
reared  from  this  host. 

Potato  stalk  weevil,  F.  A.  Sirrine  ( Iowa  Sta.  Bui.  No.  19,  Nov., 
1892,  pp.  589-594,  Jig.  1). — An  account  of  observations  on  Trichobaris 
trinotaca,  which  was  very  injurious  to  potato  vines  in  Iowa  in  1892. 
Previous  work  on  this  insect  is  reported  in  Bulletins  Nos.  11  and  12  of 
the  station  (E.  S.  B.,  vol.  ii,  pp.  332  and  719).  No  means  of  repres- 
sion are  suggested,  except  the  familiar  one  of  pulling  the  vines  as  soon 
as  they  wilt  and  burning  them. 

Biology  of  the  cattle  tick,  0.  Curtice  (Texas  Sta.  Bui.  No.  2B 

Dec.,  1892,  pp.  237-252,  plates  2). — A life  history  of  the  common  cattle 
tick  ( BoopUlus  bovis , Biley).  There  are  four  stages:  (1)  an  egg,  (2)  a 
six-legged  seed  tick,  (3)  an  eight-legged  asexual  nymph,  and  (4)  an 
eight-legged  adult.  The  adult  female  drops  from  the  host  and  lays 
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her  eggs  in  the  soil  or  litter  of  barn  or  pasture,  from  which  the  young 
ticks  find  their  way  to  cattle. 

The  cattle  tick,  preventive  measures  for  farm  and  range  use, 

M.  Francis  {Texas  Sta.  Bui.  Wo.  24,  Bee.,  1892, pp.  253-256,  fig.  1). — Cat- 
tle ticks  are  most  abundant  during  hot  dry  seasons.  They  are  found  in 
Texas  during  the  entire  year.  They  u prefer  the  Durham  to  any  other 
breed  of  cattle,”  and  are  most  abundant  on  cattle  in  thickly  wooded 
pastures  or  where  there  is  much  underbrush  and  decaying  vegetable 
matter.  “In  pastures  that  have  been  [recently]  under  cultivation  and 
where  rotation  of  crops  is  practiced  ticks  are  practically  unknown.  It 
is  well  to  keep  sulphur  and  salt  in  reach  of  the  cattle.  External 
applications  of  lard  and  sulphur  and  of  lard  and  kerosene  gave  good 
results,  but  several  brands  of  sheep  dip  were  more  satisfactory. 

A few  dairy  cows  are  easily  treated  with  mops,  brushes,  dr  syringes. 

A device  for  rapidly  spraying  range  cattle  is  described.  Its  capacity 
is  30  animals  per  hour,  at  a cost  of  5 cents  per  head  for  labor  and 
material. 

FOODS— ANIMAL  PRODUCTION. 

E.  W.  Allen,  Editor. 

Investigation  of  the  cattle  foods  of  California,  M.  E.  Jaffa 

( California  Sta.  Bui.  Wo.  100,  Feb.  12, 1893 , pp.  7). — This  is  the  first  bul- 
letin on  the  subject  of  cattle  foods  issued  by  the  station,  and  is  to  be 
followed  by  others.  It  contains  a popular  discussion  of  the  constituents 
of  feeding  stuffs,  their  digestibility,  feeding  standards,  etc.;  and  analy- 
ses made  at  the  station  of  Lathyrus  sylvestris,  oat  hay,  alfalfa  hay,  burr 
clover,  wild  hays,  wheat  bran,  middlings,  and  linseed  meal.  Some  of 
these  analyses  are  compared  with  the  average  composition  of  American 
feeding  stuffs. 

Analyses  of  a number  of  California-grown  feeding  stuffs  are  given 
below,  together  with  the  calculated  amounts  of  digestible  ingredients 
in  100  pounds  of  material : 


Composition  of  California  feeding  stuffs. 


Composition. 

Amount  digestible  in 
100  pounds. 

Potential  energy  in 
one  pound. 

Nutritive  ratio. 

Moisture. 

Ash. 

Crude  protein. 

Crude  fiber. 

Nitrogen- free 
extract. 

Crude  fat. 

Crude  protein. 

Crude  fat. 

Crude  fiber. 

Nitrogen -free 
extract. 

Calo- 

P.ct. 

P.  ct. 

P.ct. 

P.ct. 

P.  ct. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

ries. 

Lathyrus  sylvestris 

. 

(green)  

63.48 

3. 18 

8. 18 

9.  76 

13.77 

1.63 

6. 23 

0.98 

5. 27 

8. 94 

422 

1:  2.4 

Lathyrus  sylvestris 

(hay)  

10.  00 

7. 83 

20. 16 

24.  05 

33.  94 

4. 02 

15.32 

2. 41 

13.  94 

22. 06 

1,070 

1:  2.7 

Oat  hay,  first  quality . . . 

10. 38 

6. 75 

8.  31 

23.  85 

47.91 

2.  80 

4. 74 

1.34 

13. 83 

29.  70 

594 

1:  9.9 

Oat  hay,  second  quality. 

9. 80 

7. 24 

6.  57 

25.75 

48.  54 

2. 10 

3. 74 

1.00 

14.93 

30.  09 

949 

1 :12.  7 

Burr  clover  hay 

11. 25 

6. 91 

10.  50 

26. 19 

44. 92 

2. 23 

5.  99 

1.  29 

11.79 

27. 90 

942 

1:  7.1 

Wild  hay  ( Eleoeharis 

palustris) 

11. 55 

7.  66 

5.  69 

22.27 

51. 18 

2.  65 

2.  89 

1. 06 

11. 36 

31.  73 

&00 

1:15.7 

Wild  hay  (Atropis  cali- 

fornica) 

10.10 

6. 82 

5.  30 

27.  34 

48.44 

2. 00 

2.65 

0.  80 

13. 94 

30. 03 

901 

1:17.3 
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“So  far  as  examined,  where  representative  samples  have  been  used, 
the  California  products  compare  quite  closely  with  those  of  the  Eastern 
States.” 

Composition  of  fodders  and  grains,  H.  Snyder  ( Minnesota  Sta. 
Bui.  No.  27,  Feb.,  1893 , pp.  43-49). — The  maximum,  minimum,  and 
average  composition  are  given  for  18  samples  of  wheat,  16  of  wheat 
flour,  8 of  wheat  germ,  6 of  wheat  shorts,  5 of  wheat  bran,  8 of  corn, 
silage,  5 of  corn  kernels,  4 of  corii-and-cob  meal,  4 of  barley,  5 of  oats 
and  4 of  peas,  together  with  a single  analysis  of  flaxseed,  germ  meal, 
gluten  meal,  wild  buckwheat,  corn  stover,  corn  tops,  corn  butts,  corn 
fodder,  corn  silage,  wheat  and  oat  straw,  rape  ( dried  leaves  and  whole 
plant),  and  hay  of  clover,  timothy,  millet,  alfalfa,  and  peas.  With  the 
exception  of  the  wheat,  the  grains  and  fodders  were  grown  upon  the 
experiment  station  farm  during  the  seasons  of  1891  and  1892. 

The  starch  and  dextrin  (soluble  starch  1 were  separately  determined  in  each  sam- 
ple [of  wheat  and  flour].  The  flour  was  made  from  eight  of  the  eighteen  samples  of 
wheat  whose  analyses  are  reported,  and  contains  morejstarch  and  less  gluten  and 
nitrogenous  matters  than  the  original  wheat.  The  small  amount  of  ether  soluble 
matter  (mainly  fat)  is  noticeable.  In  the  wheat  it  will  be  seen  that  the  ratio  of  the 
gluten  to  the  starch  is  about  1 to  4;  in  the  flour  1 to  6.5. 

The  composition  of  the  wheat  germ  is  extremely  interesting,  inasmuch  as  there  is 
more  nitrogenous  matter  in  this  product  than  in  the  original  wheat  or  any  of  the 
other  products.  * * * On  the  average  there  is  more  water  in  the  flour  and  each 

one  of  the  products  than  was  present  in  the  original  wheat.  Whether  this  is  true 
in  general  yet  remains  to  be  seen.  Wheat  starch  is  quite  hygroscopic,  and  without 
doubt  many  of  the  discrepancies  in  the  weighings  of  large  quantities  of  wheat  are  due  to 
the  differences  in  the  amounts  of  hygroscopic  moisture  present.  * * * In  the 

wheat  97  per  cent  of  the  nitrogen  is  in  the  form  of  gluten  and  other  albuminoids ; in 
the  flour  98.  Practically  all  of  the  nitrogen  is  in  the  form  of  gluten  and  albumi- 
noids. This  is  not  in  accord  with  statements  found  in  many  chemical  journals  aud 
books,  but  it  must  be  remembered  that  the  chemical  methods  for  the  determination 
of  nitrogen  have  been  materially  improved  within  comparatively  recent  years. 

The  per  cent  of  starch  and  dextrin  in  the  wheat  ranged  from  62.4  to  nearly  68,  with 
an  average  of  about  65.  The  starch  and  gluten  make  up  about  90  per  cent  of  the 
total  composition  of  the  dry  organic  matter  of  the  wheat.  The  extremes  reached 
in  the  composition  of  these  wheats  were  marked  by  the  Ladoga  wheat.  It  contained 
the  most  mineral  matter,  fiber  (woody  material),  and  the  least  gluten  of  any  of  the 
wheats  examined;  and  the  same  was  true  of  the  Ladoga  flour. 

Digestion  experiments,  H.  Snyder  ( Minnesota  Sta.  Bui . No.  26 , 
Jan.,  1893 , pp.  40). 

Synopsis. — Experiments  with  milch  cows  on  the  digestibility  of  a ration  of  pea  silage 
and  wheat  bran,  and  with  pigs  on  the  digestibility  of  corn,  shorts,  barley,  peas, 
bran,  and  various  combinations  of  these  foods.  The  value  of  the  manure  from 
these  different  rations  is  given. 

Pea  silage  and  wheat  bran  (pp.  3-19). — The  peas  were  cut  while  green 
and  placed  in  a compartment  of  a silo,  which  was  opened  early  in 
March,  1892.  The  silage  was  sweet  and  in  good  condition,  and  was 
generally  relished  by  cows,  especially  when  mixed  with  bran,  timothy, 
or  corn.  A ration  consisting  of  34  pounds  of  pea  silage  and  12  pounds 
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of  wheat  bran  was  fed  to  two  milch  cows  for  twen  ty  days  to  determine 
its  digestibility.  The  excreta  were  collected  during  the  last  five  days. 
Full  tabulated  data  are  given  from  which  the  following  summary  of 
the  coefficients  of  digestibility  of  the  ration  is  deduced : 


Coefficients  of  digestibility  found  for  pea  silage  and  bran. 


Dry 

matter. 

Ash. 

Organic 

matter. 

Crude 

protein. 

Cr;  le 
fat. 

Crude 

fiber. 

Nitrogen  - 
free 
extract. 

Bess  

75.  5 

61.4 

77.0 

80.6 

79.  6 

56.9 

82.  0 

Sully ......................... 

76.9 

63.  9 

77.8 

81.2 

80.3 

58.9 

82.3 

The  yield  and  the  composition  of  the  milk  of  each  cow  is  also  given. 

From  the  same  number  of  pounds  of  food  Bess  gave  10  pounds  more  milk  than 
Sully;  but  the  108  pounds  of  milk  from  Bess  contained  less  fat  and  solids  than  the 
98.5  pounds  given  by  Sully.  Sully’s  milk,  although  10  pounds  less;  produced  0.89 
pounds  more  fat.  * * * 

In  the  case  of  Bess  8.58  per  cent  of  the  solid  matter  of  the  food  was  returned  in  the 
solid  matter  of  the  milk,  while  with  Sully  9.85  per  cent  was  returned.  * * * 

The  per  cent  of  nitrogen  returned  by  each  cow  was  somewhat  less  than  the  amount 
in  the  food.  Sully  returned  nearly  95  per  cent,  while  Bess  returned  a little  over  91 
per  cent,  indicating  that  none  of  the  vital  functions  had  been  carried  on  at  the  ex- 
pense of  the  muscles  of  the  body  without  due  compensation  from  the  protein  of  the 
food.  Nearly  the  same  per  cent  of  ash  was  returned  by  each  cow.  * * * 

About  82  pounds  of  dry  matter  were  burned  up  in  the  body  of  each  cow,  equiva- 
lent to  a little  over  16  pounds  per  day.  * * * 

The  more  complete  digestive  work  of  Sully,  with  no  tendency  to  gain  in  llesh  or 
retain  the  nitrogen  of  the  food,  gave  better  milk  returns  than  the  less  complete  di- 
gestive work  of  Bess,  with  a tendency  to  gain  in  weight  and  to  retain  more  of  the 
nitrogen  of  the  food.  * * * Of  the  total  nitrogen  in  the  food,  about  20  per  cent 

was  returned  in  the  dung,  from  20  to  25  per  cent  in  the  milk,  and  over  50  per  cent  in 
the  urine.  Nearly  all  of  the  phosphoric  acid  was  returned  in  the  dung. 

The  results  show  that  the  urine  is  of  greater  commercial  value  than  the  dung, 
since  half  of  the  nitrogen  of  the  food  was  returned  in  the  urine  and  only  a fifth  in 
the  dung.  The  nitrogen  in  the  urine  is  soluble  and  more  available  as  plant  food, 
while  the  nitrogen  in  the  dung  is  largely  insoluble,  as  the  determinations  of  albumi- 
noid nitrogen  show.  The  value  of  the  manure  depends  mainly  upon  the  nitrogen, 
and  this  is  contained  largely  in  the  urine. 

Digestion  trials  with  pigs  (pp.  20-40). — Digestion  trials  are  reported 
with  barley,  corn,  shorts,  peas,  and  bran,  fed  separately,  and  with  ra- 
tions of  barley  and  shorts,  corn  and  shorts,  corn  and  bran,  and  peas 
and  bran.  One  pig  was  used  in  each  trial.  The  pigs  used  ranged  in 
weight  from  135  to  275  pounds.  The  data  of  the  trials,  including  anal- 
yses of  the  feeding  stuffs  fed,  are  tabulated. 
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Following  is  a summary  of  the  coefficients  found: 


Summary  of  digestion  coefficients. 


Kind  of  grain. 

Dry 

matter. 

Ash. 

Ether 

extract. 

Crude 

protein. 

Crude 

fiber. 

Nitrogen- 

free 

extract. 

Albumi- 

noids. 

Corn  and  shorts 

84.2 

4. 15 

87.3 

82.4 

48.3 

90.3 

81.3 

Corn ...... 

89.7 

77.6 

, 89.9 

48.7 

93.9 

89.0 

Shorts 

79.0 

4.15 

76.0 

48.0 

88.0 

Barley  and  shorts 

77.6 

6.  09 

78  9 

77.7 

34.0 

85.9 

77.1 

Barley 

80.1 

5.  39 

67.3 

81.4 

48.7 

86.6 

81.0 

Shorts  

74.0 

6.  63 

71.0 

25.0 

85.5 

Corn  and  bran 

71.7 

2.46 

70.1 

78.3 

30.6 

78,2 

78.1 

"Rr  an  •_ 

53.7 

65.4 

75.8 

26.9 

56.0 

Peas  and  bran 

79.0 

3. 35 

74.5 

82.7 

57.6 

85.0 

85.0 

Peas 

89.  8 

4.  00 

t 88.  6 

77.9 

95.0 

90.0 

Bran 

77.8 

3.01 

78.1 

74.4 

39.1 

75.0 

75.8 

From  these  coefficients  and  the  composition  of  the  feeding  stuffs  a 
table  is  calculated  showing  the  pounds  of  digestible  food  ingredients  in 
100  pounds  of  each  of  the  materials  tested. 

Manurial  values  of  feeding  stuffs  (pp.  20-38). — From  the  data  obtained 
in  the  above  digestion  trials  with  pigs  calculations  were  made  of  the 
fertilizing  value  of  the  food  consumed  by  each  animal  per  day,  together 
with  the  corresponding  values  of  the  excreta.  The  basis  used  for  the 
valuation  was  nitrogen  17  cents,  phosphoric  acid  7 cents,  and  potassium 
oxide  4 cents  per  pound. 


Value  of  manure  from  pigs  on  different  foods. 


Kind  of  food. 

Eood  per 
day. 

Nitrogen 
retained 
in  body. 

Fertilizer 
value  of 
the  food 
con- 
sumed. 

Value  of 
the  urine 
per  day. 

Value  of 
the  dung 
per  day. 

Total 
value  per 
day. 

Initial 
weight  of 
pigs. 

Barley  and  shorts 

Barley 

Corn  and  shorts 

Corn 

Peas  and  bran 

Corn  and  bran 

Pounds. 

n 

6 

6| 

4? 

41 

Per  cent. 
35 
06 
00 
22 
28 
25 

$0. 043 
.020 
.021 
.016 

$0.  016 
.010 
.012 
.010 
.010 
.008 

$0. 012 
.006 
.006 
.003 
.007 
.006 

$0.  028 
. 016 
.018 
.013 
.017 
.014 

Pounds. 
254 
. 275 
235 
258 
135 
141 

The  value  of  the  manure  returned  in  one  day,  it  will  he  seen,  depends  upon  the 
quantity  and  kind  of  food  and  the  per  cent  of  nitrogen  retained  in  the  body.  The 
dung  returned  from  a hundred  pounds  of  the  barley  is  more  valuable  than  that  re- 
turned from  a hundred  pounds  of  the  corn.  The  addition  of  shorts  to  either  barley 
or  corn  very  noticeably  increased  the  value  of  the  dung. 

1 Nitrogen  balance  (pp.  39,  40). — This  is  given  for  the  barley  and  shorts, 
shorts  and  corn,  barley,  and  corn  in  a table  showing  the  nitrogen  in  the 
food  and  in  the  excreta,  the  amount  of  nitrogen  retained  in  the  body,  the 
amount  of  digestible  protein  in  the  food,  and  the  changes  in  live  weight. 

When  no  nitrogen  was  retained  in  the  body  there  was  a slight  loss  of  weight,  and 
when  only  a small  quantity  of  nitrogen  was  retained  a slight  gain  resulted.  An  in- 
crease in  weight  was  accompanied  by  an  increase  of  the  nitrogen  stored  up  in  the 
body.  With  about  half  a pound  of  digestible  protein  per  day  in  the  food  the  pigs 
fed  on  barley,  and  corn  and  shorts  made  no  appreciable  gains,  but  when  the  diges- 
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tiLle  protein  waa  increased  to  three  quarters  of  a pound  per  day,  and  the  other  com- 
pounds increased  in  the  same  ratio,  the  pig  made  a fair  gain ; and  when  the  amount 
was  still  further  increased  to  nearly  a pound  per  day  the  pig  gained  19  pounds  in  a 
week.  A little  over  half  a pound  of  nitrogen  per  week  was  passed  in  the  urine  of 
each  animal,  and  this  occurred  whether  the  animal  was  gaining  or  losing  in  weight. 
The  amount  of  nitrogen  carried  off  in  the  dung  varied  according  to  the  amount  of 
indigestible  nitrogen  to  he  disposed  of  in  the  food.  The  nitrogen  in  the  urine  repre- 
sents nearly  all  of  the  digestible  nitrogen  of  the  food  that  was  used  in  the  body  for 
mechanical  purposes,  while  the  nitrogen  in  the  dung  represents  mainly  the  indiges- 
tible nitrogen  of  the  food. 

When  the  digestible  nitrogen  in  the  food  was  increased  above  the  amount  required 
to  maintain  the  animal  nearly  all  of  this  increase  was  stored  up  in  the  body. 

To  the  farmer  these  results  mean  that  for  every  pounds  of  barley  or  corn  fed  to  a 
pig  weighing  250  pounds  about’  6 pounds  are  used  up  mechanically  in  the  body  and 
only  about  half  a pound  goes  to  make  flesh.  The  chief  benefits  that  are  derived  from 
the  food  comes  from  the  small  amount  that  is  in  excess  of  that  required  for  mainte- 
nance. These  figures  show  how  unprofitable  it  is  to  deal  out  small  or  unbalanced 
rations  for  fattening  mature  animals  since  a certain  amount  must  go  for  supplying 
fuel  and  doing  work,  and  nearly  all  above  this  amount  is  made  into  flesh.  It  is 
economical  to  feed  a liberal  ration. 

Digestion  experiments,  F.  E.  Emery  and  B.  W.  Kilgore  (North 
Carolina  Sta.  Bui.  No.  87d,  Nov .,  1892,  pp.  53). — Detailed  accounts  are 
given  of  experiments  on  the  digestibility  of  pulled  corn  fodder  (cured 
corn  leaves),  crimson  clover  hay,  cowpea  vine  hay,  soja  bean  silage, 
corn  silage,  raw  cotton  seed,  roasted  cotton  seed,  and  cotton  hulls 
and  rations  of  corn  silage  and  cotton  seed  meal,  and  cotton  hulls 
and  cotton-seed  meal.  These  trials  were  with  sheep,  goats,  steers,  and 
cows.  The  animals  were  fed  in  a preliminary  period  of  at  least  eight 
days  and  the  excreta  collected  for  six  days  following.  The  coarse  fod- 
ders were  fed  alone  and  in  quantities  to  suit  the  appetites  of  the 
animals.  The  raw  and  roasted  cotton  seed  were  each  fed  in  connection 
with  corn  silage.  Average  samples  were  taken  of  each  feeding  stuff 
used,  and  the  analyses  of  these,  together  with  the  amounts  of  food 
eaten  and  refused  and  analyses  of  the  excreta,  formed  the  basis  for  the 
detailed  tables.  The  coefficients  of  digestibility  found  are  summarized 
in  the  table  below,  in  which  u under  the  heading  of  total  sugars  is 
presented  all  the  cold  water  extract  substances  capable  of  reducing 
Fehling’s  copper  solution,  and  is  really  more  than  the  true  sugars, 
while  under  the  heading  of  starch  is  included  all  copper-reducing 
bodies  obtained  by  treating  the  residue  from  the  total  sugars  with 
150  c.  c.  of  water  and  4 c.  c.  of  hydrochloric  acid  in  an  Erlenmeyer  flask, 
with  a reflux  condenser,  on  a water-batli  for  twelve  hours.  This  of 
course,  is  not  all  starch,  for  other  bodies  besides  starch  have  no  doubt 
been  converted  into  sugars,  but  duplicate  determinations  gave  fairly 
concordant  results,  showing  pretty  constant  conversion  power  of  the 
acid.” 
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Coefficients  of  digestibility. 


Total 

dry 

mat- 

ter. 

Crude 

ash. 

Crude 

pro- 

tein. 

Albu- 

mi- 

noids. 

Crude 

fat. 

Nitro- 

gen-free 

extract. 

Crude 

fiber. 

Total 

sugars. 

Starch. 

Unde- 
termin- 
ed car- 
bohy- 
drates. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Pulled  corn  fodder: 

Goat 

54.  85 

15.  67 

68. 76 

63. 50 

65.42 

57. 08 

54. 27 

100.  00 

63. 45 

42. 38 

Sheep 

56.  22 

11.  29 

43. 15 

41. 56 

60. 59 

60.  65 

67. 04 

100.  00 

69. 98 

42. 58 

Crimson  clover  hay : 

Goat 

59. 44 

53.44 

68.52 

59. 39 

43.  72 

69.34 

42. 57 

100.  00 

65.  66 

67.  85 

Sheep 

65.00 

53.  65 

69.  75 

61. 06 

53. 96 

73.63 

54.82 

100.  00 

70.  67 

72. 17 

Cownea-vine  hay : 

Goat 

59. 28 

53.89 

65. 14 

48. 52 

53.  71 

70,  61 

41.24 

100.  00 

61.  88 

71.05 

Sheep 

59. 18 

36. 40 

63. 94 

46. 56 

46.  36 

70. 71 

44. 59 

100.  00 

65. 49 

69.  02 

Soja-hean  silage: 

Black  goat 

52.  26 

47. 09 

71.  31 

60.  06 

66.43 

45. 88 

47. 13 

100.  00 

63.23 

0.-42 

Gray  goat 

65. 79 

66. 34 

80. 19 

72. 15 

77. 30 

58. 16 

62. 47 

100. 00 

73.  59 

Com  silage : 

Cow 

53.17 

26. 89 

34.41 

26. 39 

66.  04 

60.  53 

43. 17 

100. 00 

55. 16 

61.43 

Raw  cotton  seed : 

Cow,  first  trial 

69. 31 

48.  32 

70.  02 

66. 62 

87. 00 

49. 23 

85. 91 

100. 00 

76. 54 

14. 92 

Cow,  second  trial  . . 

62. 94 

38.  28 

65.  68 

60. 49 

87. 20 

50.  00 

65. 07 

100. 00 

74. 73 

27.  37 

Roasted  cotton  seed : 

Heifer - 

58.  40 

49.  56 

46. 25 

74.  95 

52. 99 

69.  32 

100.  00 

77.  80 

8.  34 

Steer 

53. 46 

44. 34 

42.21 

68.  51 

49. 77 

62. 51 

100.  00 

78.  03 

8.  62 

Cotton -seed  hulls : 

Cow  1 

44.97 

21.52 

89.  33 

45.  68 

47. 28 

100. 00 

50.  24 

38. 91 

Cow  2 

35. 92 

27. 14 

24.  61 

' 80.  61 

40. 30 

27.42 

100.  00 

40.13 

38.  91 

Grav  eroat 

37.  38 

21.90 

88.98 

28. 01 

47. 25 

100. 00 

44.  37 

4.  01 

Black  goat 

41.02 

9.00 

2.  04 

81.59 

33.  51 

50. 70 

100. 00 

49. 73 

10.55 

Average  of  four 

trials  

39. 82 

19. 89 

6.  75 

85. 13 

36.88 

43.14 

100. 00 

46. 11 

23. 09 

As  will  be  seen  from  tlie  [above],  the  sugars  were  in  all  cases  completely  digested. 
The  coefficients  of  digestibility  of  the  “ undetermined  carbohydrates  ” of  corn  fodder, 
soja-bean  silage,  rations  of  raw  and  roasted  cotton  seed  and  corn  silage,  raw  and 
roasted  cotton  seed,  and  cotton  hulls  are  much  lower  than  the  corresponding  ones 
for  starch  for  the  same  fodders  and  rations,  but  with  the  remaining  fodders  and 
rations  there  was  very  little  difference  in  the  digestibility  of  starch  and  “ undeter- 
mined carbohydrates.” 

The  coefficients  show  [pulled]  corn  fodder  to  be  superior  in  feeding  value  to  timothy 
or  redtop,  and  almost  equal  to  clover  hay. 

A ration  for  a 1,000-pound  horse  or  mule  would  be  5 or  6 bundles  of  fodder  with  21 
ears  of  corn  per  day  for  light  work. 

[The  cowpea  hay  was  from  vines  cut  so  late]  that  the  leaves  were  fast  falling 
and  the  coarse  stems  tod  ripe  for  good  hay.  * * * Comparison  with  the  other 

analyses  show  this  hay  to  be  low  in  content  of  ash,  protein,  and  fat,  and  to  have  a 
greater  amount  of  crude  fiber.  * * * The  animals  ate  it  nearly  as  well  as  they 

did  the  pulled  corn  fodder  and  the  clover  hay.  j * * * Soja-bean  silage  has  been 

fed  in  our  stable  long  enough  to  give  assurance  of  its  value.  For  milch  cows  it  has 
seemed  to  arrest  the  natural  decline  in  yield  for  a time,  when  fed  after  a long  period 
on  corn  silage.  This  may  have  been  partly  due  to  other  causes,  as  changes  in  grain 
fed  and  approach  of  spring.  Fed  to  a bull  of  a little  under  1,000  pounds  weight  for 
over  five  weeks,  at  the  rate  of  45  pounds  per  day,  the  bull  made  a slow  but  steady 
gain  in  weight.  * * * 

Comparison  of  the  digestibility  of  raw  cotton  seed  with  that  of  roasted  cottonseed 
shows  the  dry  matter,  protein,  albuminoids,  fats,  and  fiber  of  the  roasted  seed  to  be 
less  digestible,  while  the  nitrogen-free  extract  is  more  digestible  in  the  roasted 
than  in  the  raw  seed.  The  analyses  of  raw  and  roasted  seed  reveal  little  difference 
in  the  composition  of  the  two  beyond  a slight  increase  in  fat  and  fiber  in  roasted 
over  raw  seed  and  a decrease  in  nitrogen-free  extract.  These  experiments  show  a 
clear  and  heavy  loss  of  digestible  material  from  roasting,  to  say  nothing  of  the  in- 
creased cost  of  roasting  the  seed.  * * * 
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[Considerable  variation  was  noticed  in  tbe  amount  and  the  proportion  of  protein 
digested  from  tbe  cotton-seed  bulls  by  different  animals.]  Tbis  is  most  likely  due 
to  bile  compounds,  mucus,  and  other  intestinal  products  not  belonging  to  tbe  undi- 
gested food  residue  proper.  Extraction  of  tbe  feces  witb  etber,  alcohol,  hot  water, 
and  cold  limewater  failed  to  lower  tbe  nitrogen  in  them.  The  coefficients  for  dry 
matter  and  nutrients  other  than  protein  make  a first-rate  showing  for  cotton  hulls. 
A low  protein  coefficient  would  be  expected  in  a coarse  fodder  having  so  wide  a 
nutritive  ratio. 

Four  trials  are  reported  on  tlie  digestibility  of  rations  of  corn  silage 
and  cotton  seed  meal,  and  five  trials  of  mixtures  of  cotton-seed  meal 
and  hulls,  containing  1 pound  of  meal  to  4,  6,  and  7 pounds  of  hulls, 
respectively.  Calculations  made  from  the  trials  with  mixtures  of  cot- 
ton seed  meal  and  silage  u indicate  that  the  highly  nitrogenous  cotton- 
seed meal  very  favorably  affects  the  digestibility  of  the  corn  silage. 
The  total  dry  matter  of  the  combination  of  silage  and  meal  was  more 
digestible  that  silage  alone  and  meal.” 

There  has  been  a gradual  increase  in  the  digestibility  of  the  rations  of  hulls  and 
meal  with  the  increased  addition  of  meal.  The  digestibility  of  the  dry  matter  of 
the  1 to  7 ration  was  45  j>er  cent,  of  the  1 to  6 ration  49  per  cent,  of  the  1 to  4 ration 
53.5  per  cent.  This  increase  here,  as  .with  the  rations  of  silage  and  meal,  is  in  excess 
of  the  average  between  the  digestibility  of  hulls  alone  and  of  meal,  as  obtained 
from  the  rations  referred  to.  * * * 

It  would  seem,  therefore,  in  the  light  of  the  foregoing  experiments,  that  a still 
narrower  ration  of  cotton-seed  hulls  and  meal  could  often  be  advantageously  fed  for 
economic  production  of  beef,  milk,  or  work,  as  it  is  believed  that  a still  larger 
amount  of  digestible  nutrients  would  thus  be  obtained  than  are  shown  in  the  pre- 
ceding rations  of  hulls  and  meal. 

From  tbe  analyses  of  the  feeding  stuffs  given  in  the  bulletin  and  the 
coefficients  of  digestible  food  in  these  experiments,  calculations  are 
made  of  the  amounts  of  digestible  food  nutrients  in  100  pounds  of  the 
several  feeding  stuffs  and  rations. 

Comparative  digestive  power  of  sheep  and  goats , and  of  cotvs  and  goats 
for  the  same  food  (pp.  48  and  49). 

The  digestion  experiments  on  corn  fodder,  crimson  clover  hay,  and  cowpea-vine 
hay,  with  one  goat  and  one  sheep  on  each,  furnish  data  for  comparing  the  digestive 
powers  of  sheep  and  goats  for  these  three  fodders,  while  experiments  on  cotton-seed 
hulls  with  two  goats  and  two  heifers  furnish  data  for  making  like  comparisons  for 
goats  and  cows.  Combining  the  coefficients  for  the  sheep  and  cows  for  the  four  fod- 
ders, we  have  data  for  comparing  the  digestive  powers  of  sheep  and  cows  with  goats 
for  the  four  fodders.  There  is  practically  no  difference  in  the  amounts  of  dry  matter 
digested  by  goats  and  sheep  and  by  goats  and  cows  from  these  fodders.  Making 
comparison,  however,  of  the  goats  and  sheep  on  the  individual  nutrients,  the  goats 
digested  more  protein,  practically  the  same  amount  of  fats,  and  less  nitrogen-free 
extract  and  fiber  than  the  sheep.  In  comparison  with  the  cows  on  cotton-seed  hulls, 
the  goats  digested,  on  an  average,  less  protein,  practically  an  equal  amount  of  fats, 
less  nitrogen-free  extract,  and  more  fiber. 

Feeding  silage  vs.  dried  food,  J.  W.  Sanborn  ( Utah  Sta . Bui.  No. 

19 , Oct.,  1892 , pp.  11). — A comparison  is  given  of  corn  silage  and  field- 
cured  corn  fodder  for  steers  and  sheep,  and  of  grain  alone  vs.  grain  and 
silage  for  pigs.  The  silage  and  corn  fodder  were  made  from  the  same 
field  of  corn.  The  corn  fodder  stood  in  the  field  ten  to  seventeen  days. 
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u It  was  placed  in  tlie  barn  too  quickly  and  went  through  the  heating 
process.” 

Lots  of  three  steers  each  were  fe$  dry  corn  fodder,  dry  hay,  and  si- 
lage, respectively.  From  December  23  to  April  4 the  lot  on  hay  gained 
200  pounds,  the  lot  on  corn  fodder  46  pounds,  and  the  lot  on  silage  109 
pounds.  The  dressed  weight  of  the  lots  fed  on  corn  fodder  and  silage  were 
nearly  equal.  Analyses  of  the  carcasses  showed  that  the  silage-fed  lot 
contained  slightly  less  water  than  the  other. 

Two  lots  of  sheep  of  three  each  were  fed  from  December  21  to  April 
4.  The  gains  were  small,  averaging  12  pounds  per  sheep  for  the  lot  on 
silage  and  16  J pounds  for  the  lot  on  corn  fodder.  u In  flesh  the  silage-fed 
lot  contained  11  per  cent  more  water  and  11.2  per  cent  less  fat.” 

In  the  trial  with  pigs  one  lot  was  fed  all  it  would  eat  of  the  grain 
ration  of  oats,  peas,  barley,  and  wheat,  and  the  other  a restricted  grain 
ration  with  silage.  The  first  lot  received  more  than  twice  as  much  grain 
as  the  latter.  The  amount  of  dry  matter  eaten  in  the  trial  (December 
22  to  April  8)  was  1,009  pounds  for  the  lot  on  grain  alone,  and  648  pounds 
for  the  lot  on  grain  and  silage.  It  is  not  surprising,  then,  that  the  lot 
fed  grain  ad  libitum  made  somewhat  the  larger  gain. 

The  author  believes  that  u the  balance  of  results  are  against  silage, 
even  when  compared  with  heated  air- dried  corn  fodder.” 

Calf  feeding,  C.  F.  Curtiss  ( Ioiva  Sta.  Bui.  No.  19,  Nov.,  1892,  _p_p. 
614-617). 

Synopsis. — Linseed  meal,  ground  oats,  and  a mixture  of  corn  meal  and  ground  fax- 
seed  were  compared  as  supplements  to  separator  skim  milk.  Like  amounts  of 
grain  were  fed  to  all.  The  gain  was  largest  and  the  cost  per  pound  of  gain 
least  with  the  mixture  of  corn  meal  and  flax  meal. 

Six  heifer  calves,  3 Holstein s and  3 Shorthorns,  were  fed  in  lots  of 
two  each  from  June  14  to  August  13  the  following  rations:  Lot  1,  lin- 
seed meal  and  skim  milk ; lot  2,  ground  oats  and  skim  milk ; and  lot  3, 
a mixture  of  nine  parts  corn  meal  and  one  part  ground  flaxseed,  and 
skim  milk.  The  grain  was  gradually  increased  from  1 pound  per  head 
at  first  to  2 pounds.  The  milk  was  separated  in  a Baby  separator  and 
the  skim  milk  fed  while  warm.  Each  calf  had  20  pounds  of  skim  milk 
per  day.  They  were  in  a pasture  the  early  part  of  the  trial  and  later 
received  green  peas  and  oat  forage.  They  ranged  in  weight  from  132 
to  223  pounds  at  the  beginning  of  the  trial.  The  results  for  the  60  days 
are  as  follows : 


Gain  in  weight  and  food  eaten  by  calves. 


Total 

gain. 

Cost  of 
food  per 
pound  of 
gain. 

Digestible  nutrients  in  food. 

Protein. 

Carbo- 

hydrates. 

Fat. 

Nutritive 

ratio. 

Lot  1 : Linseed  meal  and  skim  milk 

Pounds. 

115i 

Cents. 

5.4 

Pounds. 
72. 60 

Pounds. 

97.6 

Pounds. 

2.1 

1:  1.4 

Lot  2:  Ground  oats  and  skim  milk 

128 

4.4 

52. 14 

106.8 

4.9 

1:  1.6 

Lot  3:  Com  meal,  ground  flax,  and  skim 
milk 

15SJ 

3.0 

52. 02 

118.5 

7.9 

1:  2.7 
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The  cost  of  food  is  based  on  the  following  prices:  Linseed  meal  1J 
cents,  ground  oats  1 cent,  cornjneal  J cent,  and  ground  flax  1 cent  per 
pound,  and  skim  milk  15  cents  per  100  pounds. 

uThe  protein  of  these  rations  does  not  seem  to  have  been  the  control- 
ling factor  in  determining  gain.  On  the  contrary,  we  find  the  greater 
influence  exerted  by  fat  and  carbohydrates,  a principle  in  feeding  that 
I believe  always  prevails  where  protein  is  fed  in  excess  as  in  quite  nar- 
row rations.” 

The  nutritive  ratios  given  are  all  very  much  narrower  than  those 
generally  recommended  for  cattle  at  this  stage  of  growth.  Evidently 
the  pasture  grass  and  oat  and  pea  forage  was  not  taken  into  account 
in  calculating  the  nutritive  ratio. 

Rations  for  dairy  cows,  E.  W.  Woll,  (Wisconsin  Sta.  Bui.  No.  33 , 
Oct.,  1892 , pp.  22). — The  basis  of  this  bulletin  is  the  reports  received 
from  sixteen  farmers  and  dairymen  in  the  State  in  reply  to  a circular 
letter  sent  out  in  the  spring  of  1892,  asking  for  information  as  to  the 
rations  fed  to  dairy  cows  during  the  preceding  winter.  The  object  was 
to  find  out  what  rations  were  being  fed  by  successful  farmers,  and  what, 
if  any,  improvements  could  be  made  in  them.  These  rations  are  given 
in  detail,  and  calculations  based  on  the  average  composition  and  cost 
of  the  feeding  stuffs  in  the  State  are  made  of  the  digestible  nutritive 
ingredients  furnished  by  each,  and  the  cost  of  the  ration  per  day.  The 
rations  are  also  compared  with  the  standards  of  Wolff  and  Kiihn.  A 
summary  of  15  of  these  rations  is  given,  as  follows : 

Components  of  rations  for  milch  cows  fed  by  fifteen  Wisconsin  dairymen. 


Feeding  stuff. 


II. 


III. 


IV. 


V. 


VI. 


VII. 


VIII. 


IX. 


X. 


XI. 


XII. 


xm. 


XIV 


xv. 


Corn  silage 

Clover  silage 

Clover  hay 

Timothy  nay 

Mixed  hay 

Marsh  hay 

Fodder  corn 

Corn  stalks 

Barley  straw 

Oat  straw 

Wheat  bran  

Wheat  middlings . . 

Corn  meal 

Corn-and-cob  meal 

Oats 

Cotton-seed  meal.. 

Linseed  meal 

Malt  sprouts 

Pea  meal 


Lbs. 

30 


Lbs. 

27 


Lbs. 

40 


Lbs. 

50 


Lbs. 

50 


Lbs. 

35 


Lbs. 

30 


Lbs. 

45 


Lbs. 


Lbs. 


Lbs. 

30 


Si- 


15 


6i 


11 


Lbs. 
32 
22 
2 h 
2* 


Lbs. 


Lbs. 

25 


16 


13 


10 


4 4 


3| 


Lbs. 

35 


17.7 


14.6 


15.2 


10.4  14.6  11.9  15.1  14.2  16.5 


3i 


14.8  13.9  19.1  11.0  13.4  15.1 


Cost  of  ration,  cents 
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Summary  of  nutrients  in  rations  fed  by  fifteen  Wisconsin  dairymen. 


Fh  ® 
<D 


Breed. 


I 

60 

II 

27 

III 

17 

IV 

18 

V 

30 

VI 

16 

VII 

29 

vm 

45 

IX 

31 

X 

8 

XI 

28 

XII 

30 

XIII 

7 

XIV 

49 

XV 

25 

Shorthorns  and  Bed 

Polls 

Grade  Jerseys*  

Guernseys 

Holstein's 

Holstein  s 

Grade  Jersey s{ 

Grade  Jerseys  and 

natives 

Jerseys  and  grade 

Jerseys 

Grade  Jerseys 

Shorthorns 

Jerseys  

Guernseys 

Jerseys  and  natives. 
Holstein  s and  grade 

Holsteins 

Jerseys  


Average  for  15  herds 

Standard  ration  according  to 
Kuhn  

Standard  ration  according  to 
Wolff 


a£ 

•1-9.1 

Digestible  matter. 

Nu- 

tritive 

ratio. 

Annual 
product 
per  cow. 

d 

.2 

Ph 

Protein 
(X  X 
6.25.) 

Carbo- 

hy- 

drates. 

o 

m 

o 

Fat. 

Total 

Milk. 

But- 

ter. 

o 

O 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Cts. 

19.61 

1.  80 

10.  66 

0.  70 

13. 16 

1:6.  9 

6. 000 

260 

17.7 

27. 59 

2. 09 

14. 45 

0. 75 

17. 29 

1:7.7 

5,  500 

320 

13.7 

22.  64 

2.  46 

11.  26 

0. 76 

14. 48 

1:5.3 

6, 143 

15.2 

25. 18 

2. 11 

13.  58 

0.79 

16.  48 

1:7.3 

(t) 

7,  000 

19.4 

27.12 

1.79 

12. 49 

0. 70 

14.  98 

1:7.8 

300 

14.6 

28.  00 

3.  39 

15. 14 

0. 96 

19.49 

1:4.8 

300 

15.3 

29.  96 

2. 22 

15. 12 

0. 76 

18. 10 

1:7.6 



300 

15.1 

29.  00 

2.  97 

14.83 

0.  96 

18.  76 

1:5.7 

4,  000 

14.2 

34.81 

2. 64 

18.  82 

1. 03 

22.  49 

1:8.0 



16.5 

26.  29 

1.33 

13.50 

0.  46 

15.  29 

1:10.9 



175 

14.8 

25.  85 

1.80 

14.  70 

0.  75 

17. 25 

1:9.1 



350 

13.9 

24.  50 

2.  87 

11.  56 

0. 96 

15. 39 

1:4.8 

7,  500 

400 

19.1 

22.47 

1.  75 

12.  06 

0.  57 

14. 38 

1:7.6 

4,  500 

210 

11.0 

25.  29 

1. 77 

13. 54 

0.  61 

15.  92 

1:8.4 

13.4 

24.  00 

2.  28 

11. 99 

0. 78 

15.05 

1:6.0 

15.1 

26.  09 

2.  22 

13.  58 

0. 76 

16. 56 

1:6.9 

5,  806 

291 

15.3 

20-33. 5§ 

1.  5-2. 4(| 

12. 14 

0.4-0.7 

13.  9-17. 1 

1:5.  5-8.0 

...... 



... 

24.0 

2.5 

12.5 

0.4 

15.4 

1:5.4 

* Average  of  two  rations.  § Total  dry  matter, 

t 6,000-16,000  pounds.  j|  Albuminoids. 

J Average  of  four  rations. 


A study  of  tlie  above  tables  will  disclose  many  points  of  interest  to  the  student  of 
cattle  feeding.  It  will  be  noticed  that  tbe  cost  of  the  ration  for  a cow  in  Wisconsin 
ranges  between  11.0  and  19.4  cents,  and  tbe  average  cost  is  15.3  cents;  this  may  be 
taken  to  represent  wbat  it  costs  to  keep  a good  cow  a day  under  our  conditions, 
when  she  is  in  full  flow  of  milk  and  receiving  a full  ration. 

The  cost  of  the  feeding  stuffs  stated  makes  no  allowance  for  the  value 
of  manurial  ingredients. 

A comparison  is  made  between  the  average  composition  of  these  fif- 
teen rations  and  that  of  eight  rations  reported  by  the  New  York  State 
Station  (Eeport  for  1889,  p.  91;  E.  S.  B.,  vol.  I,  p.  226),  and  one  ration 
reported  by  the  Connecticut  State  Station  (Eeport  for  1891,  p.  99;  E.  S. 
B.,  vol.  hi,  p.  764.) 

In  all  three  cases  there  is  a very  striking  similarity  between  the  rations,  and 
although  there  are  some  differences  for  the  herds  within  each  State,  the  average 
rations  fed  in  each  of  the  three  States  are  practically  the  same.  This  means  that, 
under  conditions  existing  in  our  country,  practical  business  farmers,  with  the  ques- 
tion of  dollars  and  cents  before  them,  and  with  no  scientific  hobby  of  any  kind  as 
their  guide,  have  found  that  a cow  ought  to  receive  such  daily  rations  as  will  con- 
tain about  2.2  pounds  digestible  protein,  13.3  pounds  digestible  carbohydrates, 
and  8 pounds  digestible  fat,  in  order  to  produce  a large  flow  of  milk  at  the  most 
profit;  such  rations  will  have  a nutritive  ratio  of  about  1 : 6.9. 

It  would  appear  then  that  our  cows  need  less  protein  and  more  carbohydrates  and 
fat  in  their  ration  than  is  recommended  by  Wolff, 
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In  conclusion,  the  author  gives  formulas  for  six  rations  calculated  to 
furnish  digestible  nutrients  in  the  amounts  stated  in  the  above  aver- 
ages. 

The  teachings  of.  the  bulletin  may  briefly  be  stated  as  follows : Keep  only  cows 
that  respond  to  good  feeding ; feed  liberally,  but  not  to  waste ; select  such  feeding 
stuffs  as  will  supply  a fair  quantity  of  protein;  raise  and  feed  more  oats  and  clover; 
use  bran,  shorts,  and  oil  meal  whenever  needed  and  when  obtainable  at  a reasonable 
price. 

Experiments  in  feeding  buttermilk  to  pigs,  D.  A.  Kent  and  O. 
O.  Van  Houten  ( Iowa  Sta.  Bui.,  No.  19,  Nov.,  1892,  pp.  618-621). 

Synopsis. — A comparison  of  churn  washings  with  buttermilk  and  of  soaked  corn  with 
shelled  corn,  and  corn  ad  libitum.  The  buttermilk  proved  decidedly  superior  to 
the  churn  washings,  and  corn  ad  libitum  gave  better  gains  than  2 pounds  of  soaked 
corn  or  4 pounds  of  shelled  corn. 

Four  lots  of  three  pigs  each,  averaging  from  200  to  265  pounds  per 
pig  at  the  beginning  of  the  trial,  were  fed  to  compare  soaked  corn,  a 
limited  amount  of  shelled  corn,  corn  ad  libitum , and  no  corn,  and  also  to 
compare  washings  of  the  creamery  churn  with  buttermilk.  In  the  first 
period  of  twenty  days  one  lot  received  churn  washings  alone,  and  the 
other  three  lots  received,  in  addition  to  the  churn  washings,  2 pounds  of 
soaked  corn,  4 pounds  of  shelled  corn,  or  corn  ad  libitum . The  pigs  on 
churn  washings  alone  lost  one-half  pound  per  day  each.  The  others  all 
gained  from  one-half  to  pounds  per  day,  the  largest  gain  being  by 
the  lot  on  corn  ad  libitum . 

In  a second  period  immediately  following  and  lastin  g about  two  months, 
the  food  was  the  same  for  all  the  lots  except  that  buttermilk  was  fed  in 
place  of  churn  wash  water.  The  lot  on  buttermilk  alone  gained  well  at 
first,  but  lost  later  on.  As  before,  the  lot  fed  corn  ad  libitum  made  the 
largest  gain,  followed  by  the  lot  fed  4 pounds  of  shelled  corn. 

In  a third  period  of  forty-eight  days,  the  lot  which  had  previously 
received  no  corn  was  given  ear  corn  and  buttermilk  ad  libitum.  They 
increased  rapidly  in  weight,  especially  the  first  month. 

Feeding  experiments  with  horses,  E.  B.  Voorhees  and  L.  A. 
Voorhees  (New  Jersey  Stas.  Bui.  No.  92,  Feb.,  1893,  pp.  28). 

Synopsis. — A comparison  is  given  of  dried  brewers’  grains  and  oats,  pound  for  pound, 
for  work  horses.  The  trial  was  made  on  eight  horses  heavily  worked  during  sum- 
mer. The  results,  as  shown  by  the  weight  and  the  general  condition  of  the  ani- 
mals, indicated  that  the  brewers’  grains  were  fully  equal  to  the  oats,  pound  for 
pound.  The  cost  of  the  brewers’  grains  was  considerably  less  than  that  of  the 
oats,  so  that  by  substituting  them,  the  cost  of  the  daily  ration  was  diminished 
about  5 cents  per  day  per  animal.  Data  on  the  composition  of  the  rations,  on 
the  methods  of  drying  brewers’  grains,  and  on  the  output  of  brewers’  grains  are 
given. 

“In  1890  a number  of  farmers  of  the  State,  acting  on  the  suggestion  ■ 
of  the  station,  substituted  dried  brewers’  grains  for  oats  in  a ration 
for  work  horses.  The  dried  grains  were  cheaper,  pound  for  pound, 
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than  the  oats,  and  being  richer  in  the  valuable  nutrients,  protein  and 
fat,  permitted  of  a very 'material  reduction  in  the  cost  of  the  ration. 
The  work  performed  by  the  animals  was  quite  as  great,  and  their 
health  and  vigor  quite  as  good,  as  when  oats  constituted  the  main  part 
of  the  ration.” 

To  further  study  the  relative  values  of  oats  and  dried  brewers’  grains 
for  work  horses  an  experiment  was  made  in  cooperation  with  the  city 
horse  railway  on  eight  horses  which  were  found,  on  examination  by  a 
veterinarian,  to  be  sound  and  in  vigorous  health.  These  were  divided 
as  nearly  as  possible  into  two  equal  lots.  Beginning  June  12  the 
horses  in  lot  1 received  a ration  containing  dried  brewers’  grains,  and 
lot  2 a similar  ration  containing  oats.  August  12  the  rations  were 
reversed,  and  September  11  both  lots  were  fed  a like  ration  consisting 
of  oats,  ground  corn,  and  oats  and  hay.  This  was  continued  until 
October  1,  when  lot  1 was  placed  upon  the  dried  brewers’  grain  ration, 
and  lot  2 on  the  oats  ration,  and  so  fed  until  the  close  of  the  month. 

The  grain  mixtures  consisted  of  2 pounds  of  wheat  bran,  4 pounds  ol 
hulled  corn,  and  8 pounds  of  oats  or  dried  brewers’  grains.  Like  quan- 
tities of  hay  were  fed  with  each  ration.  The  two  heavier  horses  in 
each  lot  were  given  15  pounds  of  food,  and  the  others  13J  pounds  each 
per  day.  The  rations  were  weighed  out  by  an  employee  of  the  station. 
The  constituents  in  the  daily  rations  (15  pounds)  were  as  follows: 


Composition  of  daily  rations  of  horses. 


Protein. 

Fat. 

Carbo- 

hydrates. 

Nutritive 

ratio. 

Dried  brewers’  grains  ration 

Pounds. 
2. 57 
1.  76 

Pounds. 
0. 58 
0. 57 

Pounds. 
9. 85 
10. 17 

1:4.4 

1:6.6 

Oats  ration 

The  dried  brewers’  grains  ration  was,  therefore,  the  richer  in  protein, 
containing  46  per  cent  more  protein  than  the  oats  ration.  This  ration 
contained  13  pounds  and  the  oats  ration  12.5  pounds  of  digestible  dry 
matter. 

The  work  performed  by  the  horses  was  practically  identical,  consisting 
of  at  least  four  trips  of  about  6 miles  each  daily,  although  on  some 
days  the  trips  were  increased  to  five  and  sometimes  six,  but  in  all  such 
cases  the  food  of  the  horses  in  the  experiment  was  increased  propor- 
tionately. 

The  analyses  of  the  feeding  stuffs  used  and  the  live  weights  are  fully 
tabulated.  A summary  of  the  gains  and  losses  for  each  animal  for  each 
period  is  given  as  follows; 
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Changes  in  live  weight  of  horses  hy  periods. 


Periods. 


Lot. 


Food. 


Gain  (+)  or  loss  (— ) in  weight  Average 
during  period.  gain(+) 

or  loss 


No.  1. 


No.  2. 


No.  3. 


No.  4. 


(— ) per 
horse. 


July  12-  Aug.  11. . 
Aug.  12-Sept.  11  . 
Sept.  12-Sept.  30.. 
Oct.  1-Oct.  31 


1 

2 

1 

2 

1 

2 

1 

2 


Dried  hrewers’  grains. 

Oats 

Oats 

Dried  brewers’  grains. 

Stable  ration* 

Stable  ration* 

Dried  brewers’  grains. 
Oats 


Pounds. 

—15 

0 

+15 

0 

—35 

—40 

+80 

+60 


Pounds. 

— 15 

0 

— 10 
+ 50 

0 

— 50 
+ 30 
+115 


Pounds. 

—10 


+ 50 
+25 


—25 

—45 

—20 


+80 

+40 


Pounds. 
+15 
+ 40 
—15 
—15 
0 

+ 5 
+50 
+40 


Pounds. 
— 6. 25 
+ 22.  50 
+ 15. 00 
+ 2.50 
—20. 00 
—26.  25 
+60.  00 
+46.  70 


* Oats,  ground  corn,  and  oats  and  hay. 

The  results  of  this  experiment  indicate  that  (1)  in  both  rations  the  nutrients  fur- 
nished were  sufficient  to  maintain  the  weight  of  the  animals  under  average  work ; 
(2)  on  the  whole,  a pound  of  dried  brewers’  grains  was  quite  as  useful  as  a pound  of 
oats  in  a ration  for  work -horses;  (3)  rations  which  contained  at  least  as  much  of  fat 
and  protein,  but  less  of  carbohydrates  than  the  standard,  maintained  and  even  in- 
creased the  weight  of  the  animals ; and  (4)  a ration  that  contained  less  fat  and  pro- 
tein but  more  of  carbohydrates  than  either  of  the  others  [stable  ration]  resulted  in 
a decrease  in  weight. 

There  was  evidently  a waste  of  protein  in  the  dried  brewers’  grains  ration,  since 
the  oats  ration,  containing  30  per  cent  less  protein  but  practically  the  same  fat  and 
carbohydrates,  gave  relatively  as  good  results. 

At  the  close  of  the  experiment  the  veterinarian  reported  as  follows : 
u I have  watched  the  horses  closely  from  the  beginning  to  the  end  of 
the  experiment  and  have  failed  to  discover  any  ill  effects  from  the  use 
of  dried  brewers7  grains.  The  horses  fed  the  grains  have  been  as 
healthy  as  I have  ever  known  them  to  be.77 

Economy  of  the  dried  brewers’  grains  ration  (pp.  14-18). — The  cost  per 
ton  of  the  feeding  stuffs  used  in  the  above  experiment  was  as  follows: 
Hay,  $18;  wheat  bran,  $22;  corn,  $22;  oats,  $30,  and  dried  brewers7 
grains,  $18.  The  cost  per  day  of  the  dried  brewers’  grains  ration  was 
19.4  cents,  and  of  the  oats  ration  24.3  cents  per  horse. 

Tlic  substitution  of  dried  brewers’  grains  for  oats  resulted  not  only  in  a mainte- 
nance of  tbe  weight  of  the  animals  under  equivalent  work,  but  in  a saving  of  4.9  cents 
per  day  per  borse,  or  25  per  cent  of  tbe  cost  of  tbe  ration.  Tbis  saving,  tbougb  ap- 
pearing small  in  itself,  means  considerable  in  tbe  aggregate ; if  applied  to  tbe  forty 
borses  at  the  car  stables,  it  would  represent  a saving  of  $1.96  per  day,  or  over  $700 
per  year,  a sum  sufficient  to  pay  tbe  interest  on  a capital  of  $12,000.  * * * 

Another  point  which  should  be  regarded,  especially  by  farmers  who  make  tbe  ex- 
change, is  tbe  relative  content  and  value  of  tbe  fertilizer  constituents  contained  in 
these  feeds.  A ton  of  oats  sold  from  tbe  farm  carries  away,  on  an  average,  37  pounds 
of  nitrogen,  15  of  phosphoric  acid,  and  12  of  potash.  A ton  of  dried  brewers’  grains 
will  bring  to  tbe  farm  77  pounds  of  nitrogen,  19  pounds  of  phosphoric  acid,  and  2 
pounds  of  potash ; a gain  to  the  farm,  by  the  exchange,  of  40  pounds  of  nitrogen  and 
4 of  phosphoric  acid,  and  a loss  of  10  pounds  of  potash,  or  a net  gain  of  $6.19  on  the 
basis  of  their  fertilizing  values.  The  gain  would  be  proportionately  the  same  if  the 
feeds  were  used  on  the  farm,  since  under,  uniform  conditions  of  feeding  the  same 
relative  amounts  of  the  constituents  would  be  retained  in  the  manure.  At  the  same 
cost  per  ton  for  the  two  feeds,  therefore,  there  would  be  a considerable  gain  in  fer- 
tility by  a pound-for-pound  substitution  of  the  dried  brewers’  grains  for  the  oats. 
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The  rations  commonly  fed  to  work  horses  by  farmers  and  in  Govern- 
ment work  are  cited  and  criticised.  u They  are  too  rich  in  carbohy- 
drates, and  in  their  preparation  the  character  and  composition  of  the 
grains  used  are  disregarded,  thus  giving  widely  different  proportions  of 
the  various  nutrients  for  the  same  work.  * # # In  what  are 

regarded  as  the  best  rations  the  fat  approaches  0.6  of  a pound,  and  the 
protein  1.8  pounds  per  day,  while  the  carbohydrates  range  from  10.17 
to  14.68  pounds.” 

Formulas  for  four  different  rations  are  given,  together  with  the 
amounts  of  protein,  fat,  and  carbohydrates  which  they  contained. 

Composition  of  wet  and  dried  breivers ’ grains  and  methods  of  drying 
{pp.  18-27). — Analyses  are  given  of  a number  of  samples  of  wet  and 
dried  brewers’  grains  collected  from  different  sources,  and  of  the  liquid 
expressed  from  the  wet  grains.  In  the  dried  grains  examined  the  water 
varied  from  8 to  nearly  12  per  cent,  the  protein  from  18.7  to  26  per  cent, 
and  the  fat  from  5.6  to  7.4  per  cent ; but  the  difference  in  composition 
is  believed  to  be  due  to  differences  in  the  raw  material  rather  than  to 
differences  in  the  methods  of  drying. 

u By  the  operation  of  pressing,  100  pounds  of  wet  grains,  containing 
on  the  average  24.79  pounds  of  solid  matter  and  75.21  pounds  of  water, 
was  reduced  to  57  pounds,  consisting  of  23.51  pounds  of  solid  matter  and 
but  33.49  pounds  of  water;  or,  in  other  words,  in  the  pomace  was  con- 
tained 95  per  cent  of  the  total  dry  matter,  associated  with  less  than 
one-half  (44.5  per  cent)  of  the  water  originally  in  the  grains.  The 
liquor,  therefore,  contained  the  losses,  consisting  of  1.28  pounds  of 
matter  dissolved  or  suspended  in  41.72  pounds  of  water.” 

The  solids  in  solution  were  found  to  consist  largely  of  the  more  soluble 
ingredients,  as  sugar,  non-albuminoids,  and  potash.  The  loss,  however, 
is  not  considered  significant,  as  it  does  not  diminish  the  value  of  the 
grains. 

Estimated  output  of  dried  brewers’  grains  {pp.  27 , 28). — There  are  at 
present  four  different  plants  engaged  in  drying  the  grains  from  eastern 
breweries.  These  all  employ  different  processes,  though,  as  has  been 
shown,  the  resultant  products  do  not  differ  widely  in  chemical  com- 
position. The  total  calculated  capacity  of  these  plants  aggregates  about 

15.000  tons  of  dried  grains  annually.  Their  actual  production  for  the 
past  year,  however,  has  been  very  much  less,  probably  not  more  than 

6.000  tons.  It  is  believed  that  this  output  will  be  largely  increased 
before  long,  as  works  are  being  extended  and  new  plants  erected. 

The  production  of  capons,  S.  Cushman  {Rhode  Island  Sta.  Bui. 
N~o.  20 , Dec.,  1892 , pp.  40,  figs.  23. — To  investigate  the  claims  made  for 
caponizing,  the  author  made  quite  a thorough  canvass  of  the  subject, 
including  experiments  on  fowls  at  the  station,  and  reports  the  results 
in  the  j)resent  bulletin.  The  large  establishments  near  Philadelphia 
and  in  New  York  where  caponizing  is  practiced  were  visited,  and  the 
operation  learned  from  experiments.  In  the  hands  of  an  experienced 
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operator  the  operation  is  very  rapid,  the  loss  of  fowls  from  death  is 
small,  and  the  u slips”  few.  In  the  localities  visited  the  operation  is 
largely  performed  by  experts  who  make  it  their  business  for  the  season 
and  drive  about  the  locality.  An  appointment  is  made  for  their  visit* 
and  the  fowls  to  be  operated  upon  are  confined  and  fasted  for  about 
48  hours. 

One  operator  visited  caponized  28,000  birds  the  past  season.  A fre- 
quent charge,  where  the  distance  is  not  too  great,  is  3 cents  per  head; 

To  be  in  demand,  season  after  season,  a man  must  kill  fbw  birds  during  the  opera- 
tion, and  there  should  be  few  slips  or  imperfect  capons  among  them.  A rapid  oper- 
ator constantly  at  the  work  makes  less  slips  than  a more  careful  man  who  does  not 
keep  in  practice,  while  the  quicker  it  is  done  the  less  trying  it  is  to  the  bird.  Many 
in  that  section  [Burlington  and  Cumberland  Counties,  New  Jersey]  who  are  skillful 
Operators,  but  do  hot  follow  the  business  and  get  out  of  practice,  find  it  cheaper  to 
pay  the  professional  his  small  fee  than  to  do  it  themselves. 

The  author  describes  five  separate  experiments  in  caponizing  various 
breeds  of  cockerels.  Fowls  weighing  2 to  2J  pounds  were  taken  for 
the  operation. 

Of  the  80  caponized  on  the  place  the  first  season  (1891),  there  were  5 lost,  as 
follows:  Of  the  first  four,  1;  of  the  next  eleven,  none;  of  the  next  three,  2 
(Langshan,  too  large  and  tough);  of  the  next  six,  none;  of  the  next  four,  none; 
and  of  the  52  cut  by  myself  and  the  students,  none  at  the  time  of  operation,  although 
two  died  afterward  from  the  wound  not  having  properly  healed.  The  52  were  cross- 
breed birds  having  considerable  Plymouth  Rock  and  Wyandot  blood.  They  were 
of  medium  size  and  became  fit  for  market  in  shorter  time  than  those  with  which 
the  experiments  were  performed.  They  were  not  weighed  during  growth. 

During  the  past  season  experiments  in  this  line  have  been  continued.  About  100 
birds  have  been  operated  upon.  Dorkings,  Brahmas,  Iioudans  and  their  crosses 
have  been  very  satisfactory  material  for  the  operating  table,  while  Indian  Games 
and  their  crosses  have  been  more  difficult  to  do?  Some  Plymouth  Rock  stock  is 
hard  to  caponize,  their  thighs  being  close  against  the  ribs  and  so  near  the  place 
where  the  opening  should  be  made  that  it  is  hard  to  do  the  work  without  laming 
the  bird. 

Following  is  a summary  of  the  author’s  studies : 

Caponizing  was  easily  learned  and  successfully  performed  by  following  book 
directions,  but  more  quickly  and  satisfactorily  by  witnessing  the  operation. 

Birds  apparently  suffered  but  little  pain  from  the  operation  and  the  per  cent  of 
loss  was  small. 

Birds  thus  changed  grew  larger  in  frame,  matured  later,  became  quiet  and  con- 
tented, did  not  crow  or  fight,  and  their  flesh  remained  soft  and  tender. 

Those  weighing  2 pounds  or  less  were  most  easily  and  safely  caponized,  but  the 
larger  the  birds,  provided  they  had  not  commenced  to  crow  and  their  combs  had 
not  developed,  the  more  quickly  they  recovered. 

The  only  birds  that  died  under  the  operation  were  those  that  had  developed 
combs. 

The  old  Chinese  tools,  when  their  use  was  understood,  were  found  most  satis- 
factory of  all. 

Of  the  Brahma-Cochin  cross,  it  was  seven  months  before  the  capons  equaled  the 
uncastrated  birds  in  weight,  and  they  did  not  average  one  pound  heavier  in  ten 
months. 

The  Langshan  rooster,  although  weighing  but  one-sixth  of  a pound  more  than  the 
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Langshan  capon  at  the  commencement  of  the  experiment,  kept  ahead  in  weight  for 
seven  months. 

The  Plymouth  Rock  capon  equaled  the  roosters  in  weight  in  less  than  two  months 
and  gained  on  them  the  rest  of  the  season,  hut  did  not  average  more  than  three- 
quarters  of  a pound  heavier  at  any  time. 

The  Indian  Game  capons  were  five  months  in  catching  up  with  the  roosters,  and 
were  not  a quarter  of  a pound  heavier  eight  months  after  the  operation. 

The  Brahma  Cochins  gained  the  least  during  the  first  year,  but  made  the  largest 
and  heaviest  birds  at  eighteen  months. 

The  Langshan  was  less  affected  by  the  operation,  but  was  larger  at  the  time  it 
was  performed. 

The  Plymouth  Rocks  recovered  less  readily,  but  they  were  operated  upon  when 
the  weather  was  warmer,  fifteen  days  later  than  the  Langshan. 

Indian  Games  and  their  crosses  were  harder  to  do  and  should  be  taken  when 
younger. 

These  experiments  show  less  gain  in  weight  as  the  result  of  caponizing  than  we 
were  led  to  expect  by  published  accounts.  The  tender  flesh  and  the  ability  to 
quickly  take  on  fat  seemed  to  be  the  only  gain  of  importance. 

During  the  exhibition  of  the  Rhode  Island  Poultry  Association,  the  ten  Brahma 
Cochin  capons  and  the  five  Ply  mouth  "Rock  capons  gained,  while  the  roosters  of  each 
lot  lost  in  weight.  The  Plymouth  Rock  capons  made  the  greater  gain,  while  the 
Plymouth  Rock  roosters  also  showed  the  greater  loss.  The  birds  exhibited  in  pairs 
lost  more  than  where  there  were  five  or  more  in  the  coop. 

The  plan  of  spraying  the  wound  immediately  after  the  operation  with  an  antiseptic 
solution  requires  further  study  to  get  definite  results. 

By  the  use  of  a physician's  head  mirror,  we  were  able  to  operate  quite  satisfactorily 
by  lamplight. 

Those  wishing  to  produce  only  a limited  number  of  capons  will  find  it  more  profit- 
able to  secure  the  services  of  an  expert,  if  one  can  be  found  within  a reasonable  dis- 
tance, than  to  buy  instruments  and  attempt  the  work  themselves. 

A review  is  given  of  the  Boston  poultry  market  for  1891  and  1892, 
illustrated  directions  for  performing  the  operation,  and  preparing 
capons  for  market,  and  descriptions  of  the  various  kinds  of  caponizing 
instruments.  The  station  offers  free  instruction  in  caponizing  to  any 
resident  of  the  State. 

[About  the  first  of  January]  there  is  hardly  a limit  to  the  demand  for  capons 
weighing  8 pounds  or  over,  and  “Philadelphia”  capons  bring  20  cents  and  West- 
ern 18  cents. 

Large  birds  sell  the  best.  The  heavier  the  better.  When  10-pound  birds  bring 
22  cents,  25  cents  will  be  given  for  12-pounders,  and  28  cents  for  those  weighing 
14  pounds.  Capons  killed  at  ten  or  eleven  months  of  age  are  preferred,  as  they 
get  coarse  and  “ soggy”  if  kept  until  twelve  months  old  or  longer.  March-hatched 
capons  should  be  killed  in  January.  The  birds  bought  in  January  are  placed  in 
freezers  and  gradually  sold  during  the  winter.  * * * 

Frozen  capons  can  not  compare  with  those  freshly  killed  in  spring  and  early 
summer.  * * * 

Judging  from  these  results  and  a study  of  the  markets  the  best  chance  of  profit  by 
the  production  of  capons  would  be  in  caponizing  late  chicks  that  ordinarily  would 
be  fit  for  market  as  broilers  or  roasters  when  the  prices  are  the  lowest,  and  too  old 
to  sell  as  tender  chickens  in  January  and  February.  Cockerels  that  were  hatched  in 
June,  July,  or  August,  especially  if  of  the  large  early  maturing  kind  like  Plymouth 
Rocks  and  Wyandots  crossed  on  Brahmas  or  Langshans,  castrated  in  September, 
October,  and  November,  and  marketed  in  March,  April,  May,  and  June,  when  they 
would  have  reached  their  best,  would  be  the  most  profitable  and  bring  the  highest 
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price.  Such  birds  are  often  sold  alive  by  the  pound  very  low  in  the  city  markets  of 
by  those  who  bave  no  room  to  winter  them.  Farmers  who  have  cheap  food,  who  are 
far  from  shipping  points  and  therefore  kill  and  ship  all  at  one  time  in  cold  weather 
might  profitably  make  capons  of  all  roosters.  Those  who  keep  birds  until  maturity 
for  their  own  table  should  do  the  same.  There  will  be  little  gained  by  caponizing 
birds  in  May  or  June  if  they  are  to  be  marketed  by  Christmas,  as  the  birds  have  not 
sufficient  time  to  fill  out. 

Live  stock  and  poultry,  J.  G.  Lee  ( Louisiana  Stas.  Bui.  Wo.  21 , 2d 
ser .,  Feb.,  1893 , pp.  617-620). — Brief  statements  are  made  concerning 
breeds  of  cattle,  sheep,  and  swine  on  the  station  farm. 

A record  of  the  eggs  laid  by  the  station  breeds  of  hens  showed  that 
the  Brown  Leghorns  led  for  three  successive  years;  they  were  followed 
by  Light  Brahmas,  Langshans,  Plymouth  Rocks,  Buff  Cochins,  and 
Minorcas. 


VETERINARY  SCIENCE  AND  PRACTICE. 

Actinomycosis  bo  vis,  or  lump  jaw,  N.  S.  Mayo  (Kansas  Sta. 
Bui.  Wo.  35,  Bee.,  1892,  pp.  99-112).—' This  bulletin  deals  with  statistics 
showing  the  prevalence  of  actinomycosis,  with  the  symptoms  of  the 
disease,  age  of  animals  attacked,  location,  growth,  and  morbid  anatomy 
of  the  tumor,  and  with  the  cause  of  the  disease.  The  fungus  which 
causes  the  tumor  is  discussed,  as  also  the  mode  of  infection  and  treat- 
ment, and  the  use  of  affected  animals  as  human  food. 

Over  three  hundred  attempts  to  grow  the  actinomyces  in  various 
culture  media  were  unsuccessful.  The  fungus  showed  great  resistance 
to  decomposition,  material  two  years  old  assuming  a fresh  appearance 
as  soon  as  soaked. 

Guinea  pigs,  one  dog,  two  steers,  and  two  heifers  were  inoculated 
with  material  from  a tumor.  Thirty-seven  inoculations  were  made  with 
pus  from  an  actinomycetic  tumor  and  none  reproduced  a tumor.  Of  the 
fourteen  inoculations  made  with  neoplastic  tissue,  containing  the  acti- 
nomyces in  a growing  state,  eight  produced  actinomycetic  tumors. 

The  following  conclusions  are  drawn : 

Actinomycosis  bovis  or  lump  jaw  of  cattle  is  a parasitic  disease  caused  by  the  growth 
in  the  tissues  of  a fungus  called  actinomyces.  It  appears  as  a lump  or  tumor,  usu- 
ally in  the  region  of  the  head  or  neck,  and  may  grow  to  a large  size.  This  tumor 
usually  discharges  a yellowish  pus,  which  contains  portions  of  fungus  known  as 
actinomyces.  It  is  not  transmissible  from  one  animal  to  another  by  means  of  the 
actinomyces  as  they  are  found  in  the  pus.  It  can  be  transmitted  to  other  cattle  by 
inoculating  with  a piece  of  tissue  from  the  tumor  which  contains  the  organism  in  a 
growing  state.  The  actinomyces  which  cause  this  disease  are  probably  a degenerate 
form  of  some  fungus  which  grows  naturally  upon  feeding  stuffs  or  grain.  When  the 
spores  of  the  original  fungus  are  taken  into  the  animal  economy,  they  may  gain  en- 
trace  to  the  tissues,  vegetate,  and  produce  the  disease  known  as  Actinomycosis  bovis , 
or  lump  jaw.  There  is  no  danger  of  persons  contracting  this  disease  from  eating 
the  flesh  of  affected  animals,  provided  the  visibly  diseased  portion  is  removed. 

The  treatment  consists  in  removing  the  tumor,  either  with  a knife  or  by  the  use  of 
caustics.  Iodide  of  potash  given  internally  may  effect  a cure. 
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Animal  parasitism,  R.  R.  Dinwiddie  ( Arkansas  Sta.  Bui.  No.  20, 
Nov.,  1892,  pp.  3-14). — Notes  on  liver  rot  of  cattle,  tlie  lard  worm  (Ste- 
phanurus  dentatus),  hog  itch  (Sarcoptes  scabiei , var.  suis),  and  cattle 
ticks  ( Boopliilus  bovis , Curtice,  Ixodes  bovis , Riley). 

The  lard  worm  occurs  in  the  livers  of  hogs  almost  universally 
throughout  Arkansas. 

For  hog  itch,  or  scabies,  a wash,  consisting  of  sulphur  and  lime  in 
equal  parts,  boiled  in  20  parts  of  water,  is  recommended. 

The  cattle  ticks  obtained  in  the  neighborhood  of  the  station  are  not 
of  the  same  species  as  those  found  farther  south.  In  the  larval  form 
ticks  were  kept  alive  without  food  for  four  months.  u They  are  not 
killed  by  at  least  one  night’s  exposure  to  a temperature  of  28°  F.” 

The  life  history  of  the  tick  is  traced.  Tobacco  infusion  and  pyrethro- 
kerosene  emulsion  killed  only  those  ticks  that  were  smaller  than  a grain 
of  wheat. 

Some  observations  upon  loco,  N.  S.  Mayo  ( Kansas  Sta.  Bui . 
No.  35,  Dec.,  1892,  pp.  113-119). — The  loco  disease  is  said  to  be  caused 
by  animals  eating  either  one  of  two  closely  related  plants,  Astragalus 
mollissimus  and  Oxytropis  lamberti,  both  belonging  to  the  natural  order 
Leguminosae,  and  growing  on  the  Great  Plains.  Alcoholic  and  water 
extracts  of  the  fresh  and  of  the  dried  plants  produced  no  physiological 
effect  on  Guinea  pigs.  Animals  eat  the  so-called  loco  plant  after 
pastures  have  dried  up  in  the  fall,  and  having  once  acquired  a taste 
for  it  neglect  all  other  food.  The  first  symptoms  of  the  disease  are 
general  sluggishness,  difficult  locomotion,  and  trembling  of  the  muscles. 
Later  the  animal  becomes  emaciated.  The  head  and  legs  swell.  There 
is  evidence  of  brain  disorder  both  in  cattle  and  in  horses,  the  latter 
being  subject  to  fits.  The  temperature  is  from  one  half  to  one  and  one 
half  degrees  F.  below  the  normal. 

Post  mortem  examinations  showed  a flaccid,  atonic  condition  of  the 
digestive  system,  with  a large  amount  of  serum  in  the  abdominal  cavity 
and  surrounding  the  brain.  These  symptoms,  in  the  author’s  opinion,* 
point  to  malnutrition  as  the  cause  of  the  disease.  He  finds  no  evidence 
of  a narcotic  principle  in  the  plants. 

An  animal  once  affected  with  this  disease  never  makes  a complete 
recovery.  Animals  which  have  acquired  a taste  for  the  plant  should 
be  kept  away  from  it  and  given  nourishing  food  rather  than  medical 
treatment. 

Rheumatism  in  horses,  T.  D.  Hinebauch  (North  Dalcota  Sta.  Bui. 
No.  7,  Sept.,  1892, pp.  15,  figs.  5). — Rheumatism  in  horses  is  believed  to  be 
a neurotic  disease  due  to  improper  ventilation  or  feeding;  168  cases 
were  treated  by  the  writer  in  fourteen  months.  The  death  rate  was  7 to 
10  per  cent  of  the  animals  affected.  The  symptoms  and  possible  causes 
of  rheumatism,  locally  called  u millet  disease,”  are  fully  discussed. 
There  are  full  reports  of  three  typical  cases  and  a report  of  one  post* 
mortem  examination. 
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Texas  fever  experiments,  R.  R.  Dinwiddie  (Arkansas  Sta.  Bui. 
No.  20 , Nov.,  1892,  pp.  14-31). — During  the  summers  of  1891  and  1892 
14  animals  were  used  to  test  the  virulence  of  manure  from  infected  re- 
gions, of  cattle  ticks  from  the  Texas  fever  belt,  and  of  the  second  gen- 
erations of  Southern  ticks,  hatched  in  the  laboratory. 

The  animals  in  the  pen  strewn  with  manure  appeared  to  be  unaf- 
fected. In  most  cases  where  ticks  from  the  South  were  sprinkled  on 
cattle,  Texas  fever,  not  of  a fatal  type,  ensued.  Ticks  of  the  second 
generation,  bred  north  of  the  infected  region,  produced  the  disease 
when  applied  to  cattle.  A cow  sprinkled  with  these  last  died  in  four- 
teen days  with  all  the  symptoms  of  an  acute  case  of  Texas  fever.  This 
was  confirmed  by  a post-mortem  examination.  A calf  similarly  treated 
with  Northern-bred  ticks  of  the  second  generation  was  attacked  but 
recovered.  u In  no  case  was  any  fever  noticed  without  the  presence 
of  ticks  on  the  body.” 

Texas  cattle  fever,  J.  0.  Neal  (Oklahoma  Sta.  Special  Bui.  No.  1, 
Oct.,  1892 , p.  1 ). — An  account  of  an  outbreak  of  Texas  cattle  fever 
(splenetic  fever)  in  Payne  County,  Oklahoma.  M.  Francis,  of  the 
Texas  Station,  was  called  in,  and  his  report  on  symptoms,  post- 
mortem appearances,  and  preventive  and  curative  treatment  is  pub- 
lished. “I  have  had  encouraging  results  (with  calves  and  yearlings) 
from  the  use  of  internal  antiseptics.  # * # When  the  first  symp- 
toms of  fever  appear  * * * give  a tablespoonful  of  the  following 

mixture  in  one  half  pint  of  water:  Salol  4 ounces,  iodol  1 ounce,  ben- 
zol 4 ounces,  and  alcohol  12  ounces.” 

DAIRYING. 

E.  W.  Allen,  Editor. 

Composition  of  dairy  products,  H.  Snyder  (Minnesota  Sta.  Bui . 
No.  27,  pp.  50-62. — Analyses  are  given  of  the  milk  of  8 cows  of  the  sta- 
tion herd,  taken  at  different  times,  and  of  samples  of  butter;  general 
remarks  on  the  constituents  of  milk,  and  the  use  of  the  lactometer  and 
milk  test  in  determining  the  character  of  milk;  Fleischmaifs,  and 
Hehner  and  Richmond’s  form  ulas  for  milk  calculation ; and  five  examples 
showing  the  distribution  of  milk  in  cheese-making  from  normal  milk, 
creamed  milk,  and  skimmed  milk. 

Tlie  legal  standard  for  cheese  in  this  State  is  that  40  per  cent  of  the  total  solid 
matter  of  the  cheese  shall  he  butter  fat.  In  the  case  of  milk  skimmed  from  3.50  to 
2.75,  a removal  of  over  20  per  cent  of  the  fat,  over  40  per  cent  of  the  total  solid  mat- 
ter of  the  cheese  was  butter  fat.  In  another  case  in  which  the  milk  was  skimmed  to 
2.80  per  cent  fat,  over  40  per  cent  of  total  solid  matter  in  the  cheese  was  butter  fat. 
In  the  case  of  normal  milk  testing  3.50  per  cent  fat  over  50  per  cent  of  the  total  solid 
matter  was  fat.  The  fats  in  full  milk  cheese  should  always  exceed  the  casein,  since 
there  is  always  more  fat  in  the  milk  than  casein  and  albumen,  aud  a larger  per  cent 
of  the  fat  recovered  in  the  cheese  than  of  the  casein  and  albumen.  * * * 

Artificial  digestion  experiments  were  made  of  the  nitrogenous  compounds  [of 
cheese].  The  results  are  not  reported,  since  it  was  found  that  the  per  cent  of  salt  in 
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the  cheeses  compared  was  not  the  same,  and  the  salt  that  was  present  in  variable 
quantities  reacted  with  the  acid  in  the  digestive  mixture  and  introduced  an  unknown 
factor.  In  general,  it  can  he  said  that  the  casein  in  well  cured  cheese  from  normal 
milk  is  nearly  all  digestible. 

[According  to  the  table  showing  the  distribution  of  ingredients  in  cheese-making] 
the  amount  of  fat  lost  in  every  hundred  pounds  of  milk  is  about  0.3  of  a pound,  and 
is  practically  the  same  for  both  rich  and  poor  milk.  The  per  cent  of  the  total  milk 
fats  retained  in  the  cheese  made  from  rich  milk  is  greater  than  that  made  from  poor 
milk.  All  of  the  additional  fat  that  is  in  a rich  milk  goes  into  the  cheese,  and  whether 
it  pays,  financially,  to  make  the  extra  fat  into  cheese,  depends  upon  the  price  that  the 
cheese  commands.  It  must  be  remembered,  however,  that  a good  article  can  not  be 
made  from  poor  material. 

An  automatic  acid  measure,  G.  E.  Patrick  (Iowa  Sta.  Bui.  No. 
19 , Nov.,  1892,  pp.  632-636,  fig.  1). — An  illustrated  description  is  given 
of  an  automatic  pipette  for  rapidly  measuring  out  the  acid  used  in  the 
Babcock  milk  test,  with  directions  for  making.  The  apparatus  was 
designed  by  the  writer,  and  is  in  use  at  the  college  creamery,  where  it 
has  been  found  very  satisfactory. 

Tests  of  dairy  apparatus,  W . H.  Caldwell  (Pennsylvania  Sta.  Bui. 
No.  22,  Jan.,  1893,  pp.  20,  figs.  4). — A previous  bulletin  (No.  20)  of  the 
station  (E.  S.  B.,  vol.  iv,  p.  364)  detailed  the  results  of  a number  of 
trials  of  the  Baby  apparatus  No.  2.  The  present  bulletin  presents  the 
results  of  similar  tests  made  with  the  Yictoria  hand  separator  and  two 
sizes  of  the  extractor-separator,  or  butter  extractor.  Illustrated 
descriptions  of  these  machines  are  given.  Eleven  separate  tests  were 
made  with  a 30-gallon  Yictoria  hand  separator.  The  average  capacity 
of  the  separator  was  337  pounds  of  milk  per  hour.  The  percentage  of 
fat  in  the  skim  milk  ranged  from  0.12  to  0.27  per  cent  and  averaged 
0.19  per  cent.  Out  of  every  100  pounds  of  butter  fat  in  the  milk,  96.3 
pounds  were  recovered  in  the  cream,  and  3J  pounds  remained  in  the 
skim  milk. 

Eight  trials  were  made  with  the  extractor- separator  No.  2,  making 
butter  directly  from  the  whole  milk.  The  summarized  results  of  these 
trials  are  given  in  the  following  table : 


Tests  of  extractor-separator  No.  2. 


Date. 

Speed 
(hundred 
revolu- 
tions per 
minute). 

Temper- 
ature of 
milk. 

Milk 
per  hour. 

Distribution  of  fat. 

Skim 

milk. 

Drain- 

ings. 

Wash- 

ings. 

Butter. 

Degrees  F. 

Pounds. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Aug.  10 

68-70 

56-57 

696 

7.18 

0.  28 

10.  30 

82.  24 

11 

68-72 

56-60 

665 

8.  79 

0.  30 

2.  83 

88.08 

23 

72 

59-60 

500 

7.  58 

0.  09 

0.  64 

91.69 

24 

72-80 

59-60 

471 

9.21 

0. 18 

1.54 

89.  07 

25 

72 

60 

472 

9.  52 

0. 19 

0.  77 

89.52 

Sept.  3 

72* 

58-60 

534 

10.  84 

0.  20 

1.91 

87.05 

5 

72 

58-59 

448 

8.  62 

0.  35 

1.38 

89.  65 

6. 

70-80 

60 

467 

8.  51 

0.  20 

3. 27 

88.  02 

Average 

532 

8.  78 

0.  22 

2. 83 

88. 17 

Average  excluding  Aug.  10  and 

Sept.  3 

504 

8.  70 

0. 22 

1.  74 

89.  34 

* Fell  to  60  for  a few  minutes. 
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It  will  be  seen  that  the  machine  showed  a capacity  of  500  to  600 
pounds  of  milk  per  hour,  and  recovered  on  an  average  89.31  pounds  of 
butter  fat  for  every  100  pounds  of  fat  in  the  milk. 

In  our  experience  with  the  above  machine  it  can  not  he  said  that  we  have  secured 
a satisfactory  quality  of  butter.  The  most  serious  defect  we  have  noted  was  its 
lack  of  body.  The  aggregations  of  granules  as  they  came  from  the  machine  inclosed 
large  amounts  of  water  and  extracted  milk,  which  they  held  very  obstinately,  mak- 
ing the  butter  much  more  difficult  to  work  and  prepare  for  market  than  butter  from 
ripened  cream.  The  finished  butter  in  all  cases  contained  a large  percentage  of 
water.  As  regards  the  matter  of  flavor,  tastes  will  differ.  Some  among  our  cus- 
tomers preferred  the  butter  from  the  extractor;  others  that  from  the  ripened  cream. 
Samples  which  were  sent  to  commission  merchants,  they  not  knowing  the  source  of 
the  samples,  were  in  nearly  every  instance  condemned  as  lacking  in  flavor.  A much 
larger  proportion  of  salt  must  be  worked  into  the  granular  butter  to  attain  the  same 
degree  of  saltness  in  the  finished  product. 

The  extractor- separator  Ho.  4,  a smaller  size,  was  used  as  an  ex- 
tractor in  four  trials.  The  machine  was  run  by  power. 

Out  of  every  100  pounds  of  butter  fat  in  the  milk  91.52  pounds  were  recovered  in 
the  butter,  this  being  nearly  2 pounds  better  than  in  similar  trials  with  the  larger 
machine. 

Not  only  was  there  this  greater  efficiency  of  the  smaller  machine,  but  in  our  ex- 
perience the  running  or  handling  of  the  machine  was  much  better,  and  to  all  appear- 
ance the  butter  from  the  small  machine  was  of  much  more  satisfactory  quality  than 
that  from  the  larger  size. 

This  same  machine  (Ho.  4)  was  used  as  a separator  in  six  trials,  in 
five  of  which  the  machine  was  run  by  steam  power.  It  showed  an 
average  capacity  of  386  pounds  of  milk  per  hour.  The  fat  in  the 
skimmed  milk  ranged  from  0.15  to  0.22,  and  averaged  0.18  per  cent. 

On  the  average  of  the  six  trials,  96.91  per  cent  of  the  total  butter  fat 
in  the  milk  was  recovered  in  the  cream. 

Hints  to  cheese-makers,  G.  L.  McKay  {Iowa  Sta.  Bui.  No.  19, 
Nov.,  1892 , pp.  627-631). — Practical  suggestions  on  the  handling  of  milk 
in  cheese-making. 


AGRICULTURAL  ENGINEERING. 

•The  duty  of  water,  L.  G.  Carpenter  {Colorado  Sta. Bui.  No. 22,  Jan., 
1893,  pp.  32,  Jigs . 10). — This  is  a preliminary  report  on  observations  “ in- 
tended only  as  a step  towards  determining  the  present  practice  in  Col- 
orado.” 

Since  with  us  in  Colorado — as  indeed  throughout  all  of  the  arid  West — the  land 
far  exceeds  the  water  supjdy,  the  ultimate  extent  of  our  irrigated  area,  and  there- 
fore of  our  profitable  agriculture,  depends  upon  the  use  we  make  of  our  water.  If 
lavishly  used,  our  productive  an  a is  correspondingly  limited;  if  wisely  and  econom- 
ically used,  the  greater  will  be  the  area  capable  of  supporting  a population,  and  con- 
sequently the  greater  will  be  our  public  wealth.  * . * * The  current  value  of 

water  rights  indicates  the  value  of  the  water  in  the  consideration  of  the  community. 
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In  most  cases  the  water  rights  are  subject  to  the  uncertainties  of  the  streams,  and 
can  not  he  absolutely  relied  upon  to  furnish  water  when  most  needed.  Neverthe- 
less, they  are  currently  rated  even  in  the  new  communities  at  from  $10  to  $15  per 
acre,  and  when  the  rights  are  certain  to  furnish  the  water  the  value  is  greater.  * * * 
At  present  we  have  something  like  1,500,000  acres  under  cultivation  in  this  State. 
A doubling  of  the  duty  would  increase  the  public  wealth  of  the  State  from  this 
source  alone  by  $20,000,000  at  the  present  estimates  of  water  rights,  and  an  increase 
of  25  per  cent  would  mean  an  increase  of  $5,000,000  from  this  source  alone.  * * * 

The  observations  and  measurements  which  are  here  reported  are  some  of  those  made 
during  the  past  three  years  in  the  Cache  a la  Poudre  Valley,  one  of  the  first  valleys 
in  the  State  to  be  developed.  The  results  are  principally  from  the  records  of  self- 
recording  instruments.  These  were  placed  so  as  to  record  all  the  water  which 
passed  through  weirs,  which  were  so  placed  as  to  measure  all  the  water  applied  to 
various  crops.  Instruments  have  been  placed  so  as  to  measure  the  water  applied  to 
crops  of  potatoes,  of  alfalfa,  of  clover,  of  native  hay,  of  wheat,  and  of  oats.  * * * 

We  have  the  record  of  three  seasons  of  the  amount  of  water  used  by  the  Cache  a 
la  Poudre  Canal  Company  No.  2,  one  of  the  original  Greeley  Colony  canals.  From 
the  skill  of  the  farmers  drawing  water  from  it,  and  from  the  fact  that  it  is  one  of 
the  original  Greeley  Colony  canals,  it  perhaps  best  represents  what  would  be  the 
practice  of  skillful  farmers  in  the  valley  when  water  is  supplied  to  them  as  they  de- 
sire it.  * * * The  experience  gained  in  these  measures  has  shown  the  difficulties 

to  be  encountered,  and  will  enable  us  to  make  the  determinations  of  the  future  more 
satisfactory.  But  though  confessedly  incomplete,  the  importance  of  a more  general 
knowledge  of  the  subject  makes  it  desirable  to  publish  such  results  as  we  have. 

The  results,  reduced  to  a common  basis  by  E.  E.  Trimble,  are  given 
in  numerous  tables  and  diagrams. 

The  duty,  as  estimated  in  acres  per  cubic  foot  of  water  per  second,  may  vary  be- 
tween wide  limits,  according  to  the  method  of  estimation,  and  on  the  same  farm  and 
the  same  depth  of  water  applied.  Unless  these  conditions  are  taken  into  accoimt,  it 
is  better  to  estimate  the  depth  of  water  needed  and  the  time  through  which  it  is 
necessary.  There  is  less  difference  between  different  canals  and  different  users  than 
is  generally  considered  true. 

The  amount  of  water  given  at  one  irrigation  depends  more  upon  the  preparation 
of  the  ground  or  its  conditions  than  upon  the  crop.  Under  Colorado  conditions,  irri- 
gations of  less  than  6 inches  in  depth  are  rarely  given. 

The  difference  between  the  nominal  rates  of  duty  in  Colorado  and  those  in  other 
countries  has  been  partly  because  those  of  Colorado  are  based  upon  the  use  in  June, 
the  month  of  the  greatest  need,  while  those  of  others  take  the  whole  season  or  year 
through.  When  reduced  to  the  same  basis,  the  practice  in  Colorado  agrees  favor- 
ably with  that  of  other  countries.  It  would  seem  as  probable  from  the  measures 
that  the  average  duty  of  1 cubic  foot  per  second  flowing  constantly,  as  measured  at 
the  head  of  the  canal,  is  60  to  65  acres  in  June  to  175  to  300  for  the  whole  season. 
The  last  represents  the  conditions  when  a reservoir  is  available  in  which  water  may 
be  stored. 

A diagram  for  determining  the  duty  of  1 second-foot  of  water  under 
different  conditions  is  given. 
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STATION  STATISTICS. 

Organization  of  Idaho  Station,  R.  Milliken  {Idaho  Sta.  Bui.  No. 

1,  Sept.,  1892,  pp.  4). — The  station  was  organized  February  26,  1892.  as 
a department  of  the  College  of  Agriculture  of  the  University  of  Idaho, 
under  the  act  of  Congress  of  March  2,  1887.  The  headquarters  of  the 
station  are  at  Moscow,  but  field  experiments  will  be  carried  on  at 
Grangeville,  Idaho  Falls,  and  Nampa.  The  farms  obtained  for  this 
purpose  were  unimproved  and  only  preparatory  work  was  undertaken 
in  1892. 

Proposed  work  of  Idaho  Station,  R.  Milliken  ( Idaho  Sta.  Bui. 
No.  2 , Dec.,  1892, pp.  7). — A brief  statement  of  the  objects  of  experiment 
station  work,  with  special  references  to  the  needs  of  such  work  in 
Idaho. 

Publications  of  the  North  Carolina  Station  from  March,  1877, 
to  September,  1892  {North  Carolina  Sta.  Bui.  No.  87,  Sept.  15,  1892, 
pp.  20). — A subject  list  of  all  the  publications  of  the  station.  A con- 
siderable number  of  these  publications  were  included  in  the  list  pub^ 
lished  in  E.  S.  R.,  vol,  hi,  p.  960. 


ABSTRACTS  OF  PUBLICATIONS  OF  THE  UNITED  STATES  DEPARTMENT  OF 

AGRICULTURE. 


Investigations  into  the  nature,  causation,  and  prevention  of 
Texas  or  Southern  cattle  fever,  T.  Smith  and  F.  L.  Kilborne 

(Bureau  of  Animal  Industry , Bui.  N~o.  1 , 1893, pp.  301,  plates  10,  figs.  7). — 
The  subjects  treated  in  this  bulletin  are;  The  nature  of  Texas  cattle 
fever,  period  of  incubation,  symptoms,  pathological  changes,  causa- 
tion or  etiology,  the  microorganism,  the  transmission  of  Texas  fever 
by  means  of  the  cattle  tick,  the  life  history  of  the  cattle  tick,  the  rela- 
tion of  the  cattle  tick  to  the  period  of  incubation  of  Texas  fever  and  to 
the  infectiousness  of*  southern  cattle,  immunity  and  protective  inocu- 
lation, diseases  resembling  Texas  fever  on  other  continents,  and  prac- 
tical observations  and  conclusions.  The  appendix  contains  full  notes 
on  all  cases  of  Texas  fever  investigated. 

u The  destruction  of  red  corpuscles  is  the  essential  phenomenon  of 
Texas  fever  from  which  all  the  various  pathological  processes  take  their 
origin.’7  Numerous  examples  are  given  in  which  this  disease  caused  a 
reduction  in  the  number  of  red  corpuscles  in  a cubic  millimeter  of  blood 
from  about  6,000,000  to  the  neighborhood  of  2,000,000.  From  one  sixth 
to  one  eighth  of  all  the  red  corpuscles  usually  circulating  in  the  body 
are  destroyed  in  24  hours  at  certain  stages  of  the  disease. 

A.  mild,  rather  prolonged,  usually  non-fatal  type  of  Texas  fever  was 
also  observed  in  these  experiments.  It  is  largely  an  autumn  disease, 
and  manifests  no  symptoms  of  Texas  fever  to  the  unaided  eye.  In  this 
mild,  non-fatal  form  the  rate  of  destruction  of  blood  corpuscles  is  less 
rapid  than  in  the  acute  form. 

The  microorganism  which  causes  this  destruction  is  thus  described; 

When  blood  is  drawn  from  the  skin  during  the  [acute  form  of  Texas]  fever  and 
examined  at  once  with  high  powers  (500  to  1,000  diameters,  Zeiss  apochrom.,  2mm, 
oculars  4 and  8)  certain  corpuscles  will  be  found  containing  two  pale  bodies  of  a 
pyriform  outline.  One  end  of  each  body  is  round  and  the  body  tapers  gradually  to 
a point  at  the  other.  They  vary  somewhat  in  size  in  different  cases,  but  the  two 
bodies  in  the  same  corpuscles*are  as  a rule  of  the  same  size.  They  are  from  2 to  4 ju 
in  length  and  1.5  to  2 ju  in  width  at  the  widest  portion.  Their  tapering  ends  are 
directed  toward  each  other  and  usually  close  together;  their  rounded  broad  ends 
may  occupy  various  positions  with  reference  to  each  other.  They  may  be  seen 
together  with  the  axes  of  the  bodies  nearly  parallel  or  they  may  be  far  apart,  the 
axes  forming  a straight  line,  * * * The  bodies  themselves  have  a homogeneous, 
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pale  appearance,  contrasting  markedly  with  the  inclosing  red  corpuscles  from  which 
they  are  sharply  outlined.  There  is  no  differentiation  into  peripheral  and  central 
zone,  and  no  granular  appearance  of  the  body.  Several  slight  variations  in  the  appear- 
ance of  these  bodies  at  different  times  have  been  noted.  The  smaller  forms  are  as 
a rule  homogeneous;  the  larger  forms  are  very  frequently  observed  to  be  provided, 
in  the  rounded  end  of  the  pyriform  body,  with  a very  minute  spherical  body  proba- 
bly not  more  than  0.1  to  0.2  fi  in  diameter,  which  contrasts  dark  with  the  body 
itself.  In  several  cases  it  manifested  a brilliant  luster  with  very  high  powers.  In 
the  largest  pyriform  bodies  there  was  seen  in  the  center  of  the  enlarged  end  a some- 
what larger  round  or  oval  body  which  seemed  to  take  the  place  of  the  smaller  body 
or  else  be  associated  with  it.  This  second  body  was  from  0.5  to  1 j.i  in  diameter.  It 
changed  its  appearance  with  the  focus.  At  a Ioav  position  of  the  objective  the  para- 
site appeared  dark  with  a light  round  spot  in  the  enlarged  end.  At  a higher  position 
of  the  objective  the  inner  body  appeared  dark,  inclosed  in  the  lighter  pyriform  out- 
line. One  or  both  of  these  bodies  were  observed  in  some  of  those  forms  undergoing 
amoeboid  changes.  * * * 

While  only  a few  parasites  may  circulate  in  the  blood,  the  infection  may  reach  50 
per  cent  or  even  more  in  the  internal  organs.  The  parasites  as  they  appear  in  the 
capillaries  differ  somewhat  in  form  from  those  in  the  circulating  blood.  * * * 

Of  the  internal  organs  the  kidneys  usually  contain  the  largest  numbers;  not  infre- 
quently from  50  to  80  per  cent  of  all  the  corpuscles  are  infected. 

These  parasites  were  observed  in  a free  state  (due  to  the  disintegra- 
tion of  the  infected  corpuscles)  in  the  blood  from  the  heart  muscle  and 
in  the  kidneys.  None  were  found  free  in  the  circulating  blood. 

The  mild  (usually  autumnal)  cases  of  the  disease  * * * are  characterized  by 

the  presence  of  the  smaller  stages  of  the  parasite.  While  the  pyriform  bodies  are 
not  entirely  absent  they  are  very  rare.  * * * 

In  the  mild  type  we  have  from  5 to  50  per  cent  of  the  red  corpuscles  in  the  circu- 
lating blood  infected  for  a period  of  from  one  to  live  weeks.  * * * In  the  fresh 

preparations  of  blood  this  small  stage  of  the  parasite  is  as  a rule  invisible.  Rarely 
we  may  observe  it  on  the  very  border  of  the  corpuscle  as  a round  pale  spot  about 
0.5  ju  in  diameter,  which  does  not  change  its  place.  When  dried  films  of  blood  are 
stained  in  alkaline  methylene  blue  the  parasites  appear  as  round  coccus-like  bodies 
from  0.2  to  0.5  /u  in  diameter  and  situated  within  the  corpuscle  on  its  border.  They 
sometimes  appear  as  if  situated  on  the  border  but  outside  of  the  corpuscle.  As  a rule 
only  one  is  found  in  a corpuscle.  In  many  cases  a division  of  the  coccus-like  body 
into  two  parts  could  be  clearly  made  out.  The  separation  was  noticeable  as  a paler  line 
and  a constriction  at  either  end  similar  to  the  division  of  certain  micrococci. 

Inoculation  experiments,  in  wbich  a comparatively  small  quantity  of 
blood  from  diseased  cattle  was  introduced  under  the  skin  of  healthy  sus- 
ceptible cattle,  resulted  in  a severe  and  even  fatal  infection. 

The  experiments  with  ticks  at  the  experiment  station  of  the  Bureau, 
near  Washington,  D.  O.,  covered  four  years.  In  1889,  “in  the  field  con- 
taining the  ticks  only,  and  in  which  Southern  cattle  at  no  time  entered, 
all  three  exposed  adult  natives  took  the  disease.  In  the  field  contain- 
ing Southern  cattle  from  which  the  ticks  had  been  picked  no  disease 
appeared.  Finally,  in  the  two  fields  which  contained  Southern  cattle 
and  ticks  together,  three  out  of  six  natives  became  diseased.  # * * 
[In  1890]  ticks  were  hatched  artificially  and  placed  on  cattle  with  the 
result  that  Texas  fever  appeared  in  every  case.” 
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These  results  were  further  confirmed  in  189 ! and  1892.  In  1892  in  du- 
plicate  experiments  susceptible  cattle  were  exposed  to  North  Carolina 
animals,  which  latter  were  kept  free  from  ticks  by  picking  off  daily  all 
ticks  that  could  be  found.  Thus  none  were  allowed  to  propagate.  This 
exposure  without  ticks  induced  not  a single  case  of  Texas  fever.  u The 
conclusion  from  these  experiments  that  the  tick  is  necessary  to  cause 
infection  in  Northern  cattle  may  be  regarded  as  demonstrated.” 

The  life  history  of  the  tick  explains  why  natives  placed  in  an  infected 
inclosure  at  various  intervals  before  the  appearance  of  the  young  ticks 
will  all  contract  the  disease  at  the  same  time,  and  why  Southern  cattle 
which  receive  no  more  accessions  of  young  ticks  become  harmless  in 
twenty- five  to  thirty  days  after  leaving  their  tick-infected  pastures. 

In  one  or  two  years  at  the  North,  adult  Southern  cattle  did  not  lose 
their  immunity  against  Texas  fever.  Two  calves  from  Southern  parents, 
but  born  near  Washington,  when  exposed  to  Southern  animals,  devel- 
oped mild  cases. 

These  experiments  demonstrate  the  important  fact  that  one  attach  of  Texas  fever 
does  not  necessarily  protect  the  animal  from  a second  attach.  Of  the  eighteen  [recov- 
ered] cases  seven  may  he  said  to  have  remained  practically  unaffected  daring  the 
second  exposure.  Of  the  remaining  eleven  three  died  during  the  second  exposure. 
* * * If  a preliminary  mild  attach  could  he  induced  hy  artificial  means  the  fatal 

effect  of  a second  attach  might  he  averted. 

Perhaps  the  simplest  manner  of  producing  a mild,  usually  non-fatal,  attach  is  to 
expose  cattle  on  pastures  which  have  been  infected  with  ripe,  egg-laying  tichs  at 
some  specified  time  in  the  fall.  *'  * * 

In  the  latitude  of  Washington  we  found  in  1889  the  middle  of  September  a con- 
venient time  for  the  infection.  In  more  northerly  latitudes  the  exj)osure  should  he 
correspondingly  earlier.  Cattle  exposed  in  this  way  tahe  Texas  fever  invariably, 
hut  the  mortality  is  practically  zero.  Such  animals  may  die  of  a second  attach  dur- 
ing the  succeeding  summer,  hut  a second  mild  exposure  during  the  following  autumn 
may  furnish  a sufficient  protection.  Inasmuch  as  the  recovery  from  even  severe 
attachs  of  Texas  fever  is  usually  complete  and  not  followed  hy  any  permanent 
debility,  such  mild  attachs  would  not  he  lihely  to  cause  any  permanent  injury  to  the 
exposed  animals. 

Cattle  may  he  deprived  of  tichs  on  a large  scale  without  the  use  of  any  disinfec- 
tion if  the  following  plan  he  adopted:  Two  large  fields  in  a territory  naturally  free 
from  cattle  tichs  are  inclosed.  The  tick-bearing  cattle  are  put  into  the  first  inclosure 
and  hept  there  about  fifteen  days.  They  are  then  transferred  to  the  second  inclosure 
for  the  same  length  of  time.  Thirty  days  after  the  beginning  of  their  confinement 
they  may  he  considered  free  from  infection.  The  cattle  drop  the  tichs  as  they  ripen 
in  the  inclosures.  By  being  transferred  to  a second  (or  even  a third)  inclosure  they 
are  removed  from  the  possible  danger  of  a reinfection  hy  the  progeny  of  the  tichs 
which  dropped  off  first.  It  is  evident  that  such  inclosures  can  only  he  used  once  a 
season. 

Conclusions. — (1)  Texas  cattle  fever  is  a disease  of  the  blood,  characterized  hy  a 
destruction  of  red  corpuscles.  The  symptoms  are  partly  due  to  the  anaemia  pro- 
duced; partly  to  the  large  amount  of  d6bris  in  the  blood,  which  is  excreted  with 
difficulty,  and  which  causes  derangement  of  the  organs  occupied  with  its  removal. 

(2)  The  destruction  of  the  red  corpuscles  is  due  to  a microorganism  or  micro -par- 
asite which  lives  within  them.  It  belongs  to  the  protozoa  and  passes  through  sev- 
eral distinct  phases  in  the  blood. 
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(3)  Cattle  from  the  permanently  infected  territory,  though  otherwise  healthy, 
carry  the  micro  parasite  of  Texas  fever  in  their  blood. 

(4)  Texas  fever  may  be  produced  in  susceptible  cattle  by  the  direct  inoculations 
of  blood  containing  the  micro-parasite. 

(5)  Texas  fever  in  nature  is  transmitted  from  cattle  which  come  from  the  perma- 
nently infected  territory  to  cattle  outside  of  this  territory  by  the  cattle  tick  (Boophi- 
lus  bovis). 

(6)  The  infection  is  carried  by  the  progeny  of  the  ticks  which  matured  on  infected 
cattle,  and  is  inoculated  by  them  directly  into  the  blood  of  susceptible  cattle. 

(7)  Sick  natives  may  be  a source  of  infection  (when  ticks  are  present). 

(8)  Texas  fever  is  more  fatal  to  adult  than  to  young  cattle. 

(9)  Two  mild  attacks  or  one  severe  attack  will  probably  prevent  a subsequent 
fatal  attack  in  every  case. 

(10)  Sheep,  rabbits,  Guinea  pigs,  and  pigeons  are  insusceptible  to  direct  inocula- 
tion. (Other  animals  have  not  been  tested.) 

(11)  In  the  diagnosis  of  Texas  fever  in  the  living  animal  the  blood  should  always 
be  examined  microscopically  if  possible. 

Report  upon  investigations  relating  to  the  treatment  of  lumpy- 
jaw,  or  actinomycosis,  in  cattle,  D.  E.  Salmon  (. Bureau  of  Animal 
Industry , Bui.  No.  2 , Feb.,  1893 , pp.  90,  plates  8). — A statement  of  the 
controversy  between  the  officials  of  the  Bureau  of  Animal  Industry 
and  the  Illinois  Board  of  Live  Stock  Commissioners  regarding  animals 
affected  with  lumpy -jaw ; the  official  correspondence  on  this  subject ; 
estimates  of  the  loss  suffered  by  owners  of  condemned  cattle ; a 
citation  of  authorities  to  show  that  actinomycosis  is  not  transmitted 
from  bovines  to  man;  experiments  to  test  the  contagiousness  of  acti- 
nomycosis; cost  and  effect  of  the  iodide  treatment;  success  of  indi- 
viduals using  iodide  of  potassium;  notes  on  treatment  and  post-mor- 
tem examinations;  and  illustrations  showing  diseased  animals. 

In  1892,  185  animals  affected  with  actinomycosis  in  various  stages  of 
the  disease  were  treated  in  Chicago  by  the  Bureau  of  Animal  Industry. 
To  test  the  contagiousness  of  actinomycosis,  21  healthy  cattle  were  tied 
in  the  stable  between  the  diseased  animals,  so  that  the  former  were 
forced  to  eat  food  soiled  with  the  discharges  from  the  tumors,  and  to 
inhale  the  breath  from  the  diseased  cattle.  At  the  end  of  four  months 
these  21  head  were  slaughtered,  when  post-mortem  examination  showed 
that  all  were  unaffected. 

The  diseased  cattle  were  given  iodide  of  potassium  internally. 

Iu  treating  actinomycosis  in  cattle  with  iodide  of  potassium  the  dose  should  never 
exceed  1 gram  (one-fourth  dram)  for  every  100  pounds  live  weight,  the  proper  dose 
being  from  8 to  12  grams  (2  to  3 drams),  according  to  the  size  of  the  animal  and  the 
extent  of  the  lesion.  This  dose  may  be  given  from  five  to  six  days,  when  the  ani- 
mal will  show  slight  symptoms  of  iodism,  viz.,  discharge  of  thick  mucus  from  the 
nose  and  excretion  of  tears.  The  manure  will  become  rather  dry,  but  that  is  easily 
repaired  by  giving  a dose  of  Glauber  salts  and  some  bran  mash.  This  will  restore 
the  appetite,  and  two  days  after  the  last  dose  is  given  the  animal  will  be  ready  for 
another  weeks  treatment,  and  so  on  until  a cure  is  effected.  If  these  precautions  are 
taken,  no  ill  effect  will  result  from  the  treatment,  and  if  properly  fed  the  animal 
will  gain  in  condition  uninfluenced  by  the  medicine.  There  is,  however,  a great 
difference  as  to  the  individual  effect  of  the  medicine  on  animals,  but  any  farmer  who 


U.  S.  DEPARTMENT  OF  AGRICULTURE.  759 

takes  an  interest  in  seeing  his  stock  doing  well  will  easily  perceive  when  it  is  time 
for  him  to  stop  and  give  the  animal  rest  for  two  or  three  days. 

The  medicine  is  best  administered  dissolved  in  water  and  given  by  means  of  a 
slender,  long-necked  bottle.  * * * 

One  dose  of  medicine  is  dissolved  in  about  a pint  of  water,  the  steer  is  seized  by 
the  nose  to  hold  up  the  head,  and  the  contents  of  the  bottle  is  emptied  into  the 
mouth  without  fixing  or  securing  the  tongue  in  any  way.  * * * 

The  most  convenient  way  is  to  have  the  medicine,  which  is  easily  dissolved,  pre- 
pared in  a concentrated  solution  of  the  strength  1 to  2 (2  drams  of  the  solution  to 
contain  1 dram  of  iodide  of  potassium).  The  drug  must  be  dissolved  in  distilled  or 
rain  water,  as  otherwise  a precipitate  will  form  from  the  salts  present  in  common 
water.  With  such  a concentrated  solution  and  a measuring  glass  it  is  easy  to  meas- 
ure out  the  exact  dose  for  every  animal  and  pour  it  into  the  wine-bottle,  half  filled 
with  common  water.  * * * 

The  amount  of  medicine  used  in  a single  case  ought  never  to  exceed  1 pound,  equal 
to  an  expense  of  $3.  * * * When  the  tumor  is  not  connected  with  the  bony  tissue, 

but  is  lying  loose  in  the  connective  tissue  under  the  skin,  a favorable  result  may  be 
expected  in  from  two  to  five  weeks,  according  to  the  size  of  the  tumor  and  to  the 
susceptibility  of  the  individual  toward  the  effect  of  the  medicine.  It  is  not  neces- 
sary to  continue  the  treatment  until  the  tumor  has  disappeared  completely,  but 
it  may  be  stopped  when  it  has  shrunk  to  about  one-third  of  its  original  size,  and 
the  remainder  will  usually  disappear  without  further  treatment. 

November  29, 1892,  two  lots  of  cattle  experimented  upon  were  killed.  Each  lot  con- 
tained forty  head,  the  one  consisting  of  cattle  that  were  supposed  to  be  completely 
cured,  while  the  second  lot  included  all  the  old  chronic  cases,  where  a successful  re- 
sult could  not  be  expected  in  the  time  limited  for  the  experiment.  * * * 

The  forty  cattle  which  were  supposed  to  be  cured  proved  to  be  so  with  the  excep- 
tion of  two,  which  had  small  actinomycetic  tumors  in  the  lung  containing  living 
actinomyces.  In  nine  other  cases  traces  of  the  disease  were  found  at  the  place 
where  the  tumors  had  been  located,  but  these  traces  were  so  insignificant,  ranging 
in  size  from  a pin’s  head  to  a bean,  that  they  did  not  amount  to  anything. 

The  first  lot  were  all  in  good  condition,  some  of  them  very  fat,  and  the  greater 
part  of  the  second  lot  also  were  in  a very  satisfactory  condition,  only  a few  of 
them  being  really  poor.  A noteworthy  fact  is  that  only  two  out  of  each  lot  had 
actinomycetic  lesipns  in  the  internal  organs,  in  all  cases  in  the  lungs.  This  would 
hardly  have  been  the  case  if  the  cattle  had  not  been  treated.  In  some  cases  a few 
small  nodules,  in  size  from  a millet  seed  to  a pea,  containing  a cheesy,  greenish 
detritus  mass,  were  found  in  the  wall  of  the  small  intestines,  but  a microscopical 
examination  of  these  lesions  gave  negative  results  with  regard  to  actinomycosis. 
The  final  result  of  the  investigation  was  that  out  of  the  first  lot  38  were  passed 
as  fit  for  human  food,  while  the  two  cases  affected  with  actinomycosis  in  the  lungs, 
were  condemned.  Of  the  other  40  only  5 were  passed  and  35  condemned,  though 
many  of  them  were  big  fat  steers  with  the  lesion  located  on  the  jaws  and  no  inter- 
nal lesions  of  any  kind.  The  tumors  on  the  greater  part  of  these  did  not  contain 
any  pus,  and  the  granulomatous  tissue  had  undergone  a fibrous  metamorphosis,  and 
subsequently  did  not  contain  any  actinomyces  possessed  with  regenerative  power. 

Of  the  80  cattle  slaughtered  on  November  29,  43  were  pronounced  practically 
cured  and  fit  for  food  by  the  inspectors  of  the  Bureau  of  Animal  Industry,  and  25 
were  pronounced  to  be  completely  cured  and  fit  for  food  by  the  State  veterinarian. 
Considering  that  this  number  included  40  of  the  very  worst  cases  taken  for  experi- 
ment, the  result  can  not  but  be  considered  as  extremely  satisfactory.  If  the  conclu- 
sions of  the  Bureau  inspectors  are  taken,  the  result  is  a cure  of  53  per  cent  of  the 
affected  animals. 

December  2,  20  more  head  of  cattle  were  killed.  These  had  been  stabled  in  the 
same  barn  as  the  rest  and  had  been  treated  from  three  to  six  weeks  each  with  proper 
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intervals.  * * * They  were  all  pronounced  cases,  hut  only  the  soft  tissues  were 

involved.  The  lesions  were  about  the  same  as  those  in  the  first  lot,  hard,  fibrous 
tumors,  the  size  from  a goose  egg  to  a child’s  head,  located  in  the  loose  connective 
tissue  under  the  skin  in  the  submaxillary  or  sublaryngeal  space.  They  all  recov- 
ered completely,  and  at  the  post-mortem  examination  no  traces  of  the  disease  were 
found  except  in  two  cases,  a hard,  fibrous  induration  in  the  skin,  where  the  tumors 
had  been.  They  were  all  passed  as  fit  for  human  food. 

With  85  animals  which  had  been  under  treatment,  and  which  were 
slaughtered  January  27  and  28,  the  results  were  as  follows: 

The  number  found  on  post-mortem  examination  to  be  cured  was  68,  or  80  per  cent 
of  the  whole  number.  Of  the  17  condemned  as  not  cured  there  were  internal  lesions 
of  actinomycosis  in  the  lungs  of  three.  About  4£  per  cent  of  this  lot  of  animals, 
therefore,  showed  internal  lesions. 

Of  the  whole  number  under  treatment,  which  were  killed  and  examined,  viz,  185, 
there  were  found  to  be  cured  131,  or  about  71  per  cent.  The  number  showing  inter- 
nal lesions  was  7,  or  3.8  per  cent  of  the  animals  in  the  experiment. 

This  result  is  extremely  gratifying,  and  proves  that  a large  proportion  of  the  ad- 
vanced cases  of  actinomycosis  are  curable  by  the  internal  administration  of  iodide 
of  potassium.  If  taken  in  the  early  stages  of  the  disease,  there  is  no  doubt  that  85  or 
90  per  cent  would  yield  to  this  treatment. 

The  more  destructive  locusts  of  America  north  of  Mexico,  L. 

Bruner  ( Division  of  Entomology,  Bui.  Wo.  28,  pp.  40,  figs.  21). — This 
bulletin,  which  is  supplementary  to  Bulletins  Bos.  25  and  27  of  the 
Division  of  Entomology  (E.  S.  B.,  vol.  hi,  pp.  55  and  907),  contains  illus- 
trated accounts  of  nineteen  species  of  Acridiinm  u which  have  occurred 
in  this  country  in  such  numbers  as  to  attract  particular  notice,  or  which, 
from  their  known  habits  and  relationships,  are  liable  to  become  injurious. 
Each  species  is  fully  described  in  all  its  stages,  so  far  as  these  are 
known,  and  its  range  and  particular  habits  are  given.’7 

The  following  species  are  described:  American  locust  ( Schistocerca 
americana),  large  green  bush-locust  (Acridium  shoshone),  small  green 
locust  (A.  frontalis),  long-wingedforestlocust  ( Bendrotettix  longipennis)> 
differential  locust  (Melanoplus  differ entialisj,  robust  locust  (M.  robustus), 
two-striped  locust  (M.bivittatus),  detestable  locust  (M.  f cedes),  devastat- 
ing locust  (M.  devastator),  narrow-winged  locust  (M.  angustipennis ), 
herbaceous  locust  (M.  herbaceus ),  Bocky  Mountain  locust  (M.  sprettis), 
jesser  migratory  locust  (M.  alum’s),  red-legged  locust  (AT.  femur -rubrum), 
jead-colored  locust  (M.  plumbeus),  Pezotettix  enigma,  pellucid-winged 
locust  (Camnula  pellucida),  long- winged  locust  (Dissosteira  longipennis), 
and  pale-winged  locust  (D.  obliterate). 

The  bollworm  of  cotton,  E.  W.  Mally  ( Division  of  Entomology , 
Bui.  No.  29,  pp.  73,  plates  2).—  A report  on  an  investigation  of  the  cot- 
ton bollworm  ( Heliotliis  armigera),  in  continuation  of  that  presented 
in  Bulletin  Bo.  24  of  the  Division  of  Entomology  (E.  S.  B.,  vol.  n,  p. 
746).  The  subject-matter  is  arranged  under  three  general  heads: 
Habits  and  natural  enemies,  remedies,  and  bacteriological  experiments 
with  insect  diseases.  Tabulated  data  are  given  for  observations  on  the 
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amount  of  injury  caused  by  tlie  bollworm  to  corn  and  cotton.  In  the 
fields  examined  the  damage  to  cotton  is  estimated  at  18  per  cent,  which 
is  probably  much  higher  than  the  average.  The  damage  to  corn  is 
comparatively  slight  under  ordinary  conditions.  Among  other  food 
plants  of  the  bollworm  mentioned  in  this  article  are  tobacco,  tomatoes, 
peas,  beans,  and  wild  ground  cherry  (Physalis pubescens).  Observations 
on  the  insect  in  its  different  stages  and  on  parasites  and  other  natural 
enemies  are  given.  A number  of  insects,  the  ravages  of  which  are  often 
mistaken  for  those  of  the  bollworm,  are  briefly  described.  Experiments 
with  lights  and  with  poisoned  sweets  are  reported,  which  confirm  pre- 
vious conclusions  regarding  the  inefficiency  of  these  means  of  repres- 
sion.  Aqueous  decoctions  of  py rethrum  having  failed  to  destroy  the 
bollworm,  cold  and  hot  oil  extracts  of  this  insecticide  were  tried.  The 
emulsified  hot- oil  extract  was  much  more  effective  than  any  other 
preparation  of  pyrethrum,  but  whether  this  preparation  can  be  made 
practically  useful  is  doubtful.  Experiments  with  corn  as  a trap  crop 
again  showed  that  this  was  a reasonably  satisfactory  means  for  mate- 
rially decreasing  the  ravages  of  the  bollworm  on  cotton. 

The  plan  to  he  recommended  to  the  planter  for  using  the  trap-corn  method  of  pro- 
tecting his  cotton  against  bollworm  injury  may  be  summed  upas  follows:  When 
planting  the  cotton  leave  vacant  strips  of  live  rows  for  every  twenty-five  of  cotton 
to  be  planted  in  corn.  At  the  earliest  possible  time  plant  one  row  of  this  with  an 
early  maturing  sweet  corn.  It  should  not  be  drilled  in  too  thickly,  since  only  a 
minimum  number  of  plants  and  ears  is  desired.  During  the  silking  period  of  this 
corn  frequent  careful  examinations  must  be  made  as  to  the  number  of  small  white  or 
brownish  banded  eggs,  hardly  larger  than  a pinhead,  found  upon  them.  As  soon  as 
no  more  fresh  white  eggs  are  found  each  morning,  the  silks  and  ends  of  the  ears 
should  be  cut  away  and  fed  or  burned  in  order  to  destroy  the  young  worms  and  the 
eggs.  A few  eggs  may  be  on  the  leaves  of  the  plants,  and  since  no  more  growth  is 
to  be  made,  they  also  should  be  cut  aud  taken  from  the  field.  * * * 

The  next  planting  should  be  three  rows  of  dent  corn,  drilled  in  late  enough  to 
bring  the  silking  period  about  the  first  of  July  or  a little  later.  These  rows  catch 
immense  numbers  of  eggs  and  larvae,  but  should  be  left  to  mature,  in  order  that  the 
natural  enemies  which  parasitize  the  eggs  and  prey  upon  the  larvae  may  not  be  de- 
stroyed. Furthermore,  the  cannibalism  previously  discussed,  which  occurs  in  this 
corn  under  such  crowded  conditions,  reduces  the  number  of  worms  reaching  matu- 
rity to  a minimum,  and  these  can  well  be  allowed  to  escape  if  the  natural  enemies 
be  saved  thereby.  To  trap  these  escaped  individuals,  the  fifth  and  last  row  of 
the  vacant  strips  should  be  planted  to  sweet  corn  at  a time  calculated  to  make  it 
reach  full  silk  about  August  1,  when  the  moths  begin  issuing  again.  This  expedient 
allows  the  planter  to  save  the  second  planting  as  a crop.  The  corn  produced  in  this 
way  is  large  enough  in  quantity  to  pay  for  the  expense  of  cultivation  and  manage- 
ment, and  the  sacrifice  made  in  cropping  the  five  rows  with  corn  instead  of  cot- 
ton. * * * 

If  the  first  two  plantings  are  well  managed,  the  number  of  the  earlier  broods  will 
be  so  reduced  that  the  August  brood  will  not  be  capable  of  inflicting  great  injury, 
and  in  less  infested  regions  the  third  planting  may  even  become  superfluous. 

It  is  not  necessary  or  advisable  to  crop  the  entire  plantation  with  corn  and  cotton 
as  recommended.  The  end  will  be  attained  if  5-acre  strips  of  alternate  corn  and 
cotton  be  planted  for  every  fifty  acres  of  cotton. 
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The  bacteriological  experiments  described  in  this  report  are  prelim- 
inary in  their  nature,  and  have  thus  far  given  only  suggestive  results. 

Distribution  and  consumption  of  corn  and  wheat  ( Division  of 
Statistics , Report,  Mar.,  1893 , pp.  16). — Notes  and  tabulated  data  re- 
garding the  crop  of  corn  and  wheat  in  the  United  States  in  1892,  the 
stock  on  hand  March  1,  1893,  the  amount  consumed  in  the  locality 
where  the  crop  was  grown,  and  the  amount  put  on  the  market. 

Report  of  the  statistician  {Division  of  Statistics,  Report  No.  102 , 
n.  ser.,  Mar.,  1893 , pp.  75-95). — This  includes  the  following  articles: 
Agriculture  in  Alaska,  foreign  official  crop  estimates,  European  crop 
report,  wheat  crop  of  the  world,  and  freight  rates  of  transjiortation 
companies. 

The  wheat  crop  of  the  world  for  the  year  1892  is  summed  up  as  fol- 
lows: 


Wheat  crop  of  the  world  in  1892. 


Continents. 

Bushels. 

Xortli  America 

560,  548, 549 
47,  549,  418 
1,312,017,  878 
356,  371,  776 
34,  384, 193 
37, 096,  221 

South  America 

Europe : 

Asia 

Africa 

Australasia 

Grand  total 

2, 347,  968,  035 

Climatology  of  the  cotton  plant,  P.  H.  Mell  ( Weather  Bureau, 
Bui.  No.  8,  pp.  68,  charts  6,  map  1). — This  monograph  is  intended  to  be 
simply  “an  introduction  to  the  study  of  cotton  and  its  climate.”  The 
data  which  it  contains  have  been  collected  from  “ numerous  United 
States  Government  reports  and  publications,  the  files  of  the  Commer- 
cial and  Financial  Chronicle,  many  agricultural  papers  and  magazines, 
and  books  relating  to  the  cultivation  of  cotton  in  the  United  States 
and  foreign  countries.”  The  subject  is  discussed  under  the  following 
topics:  History  of  the  cotton  plant  and  its  species — origin  of  certain 
varieties,  origin  of  green  seed  cotton,  the  extent  of  the  cotton  belt,  soils 
best  adapted  to  cotton  culture ; a general  discussion  of  those  countries 
where  cotton  is  cultivated  to  any  extent — West  Indies,  British  India, 
Mexico,  Australia,  Brazil,  Argentine  Republic,  and  Egypt  ; the  general 
climatic  features  prevailing  in  the  southern  United  States  during  the 
preparation  of  the  land  for  the  planting  of  the  seed — three  regions  of 
the  cotton  belt  defined;  the  climate  of  the  seed-planting  season — soil 
temperatures,  germinating  temperatures;  the  growing  period  of  the 
plant  and  its  weather  conditions;  character  of  the  weather  best  suited 
for  the  production  of  fiber  during  its  process  of  formation;  the  picking- 
season  and  its  weather;  comments  on  years  of  good  and  poor  crops; 
and  discussion  of  temperature  charts. 
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The  bulletin  is  illustrated  by  charts  showing  the  temperature  of  the 
summer  and  winter  months  in  the  northern,  middle,  and  southern  por- 
tions of  the  cotton  belt,  and  by  a map  adapted  from  the  Tenth  TJ.  S. 
Census,  vol.  y,  showing  the  extent  of  the  cotton  belt  in  1892. 

Climatic  features  prevailing  during  the  preparation  of  the  land  for  the  planting  of  the 
seed. — The  winters  of  the  South  are  seldom  severe,  and  the  temperature  rarely  reaches 
zero  except  in  the  more  northern  latitudes  of  the  cotton  region,  and  not  often  even 
there.  It  is  a well  recognized  fact  among  cotton  planters  that  those  portions  of  the 
country  where  the  changes  of  temperature  are  sudden  and  the  fall  reaches  zero  dur- 
ing every  winter  and  sometimes  frequently  during  the  same  winter,  will  permit  of 
too  short  a period  between  frosts  to  enable  the  cotton  plant  to  perfect  its  growth  and 
mature  its  fruit.  A careful  comparison  of  [the  tables  of  temperature  for  from  ten  to 
twenty-one  years  with  the  map  showing  the  area  of  the  cotton  belt]  will  show  that 
wherever  the  altitude  or  latitude  causes  the  temperature  to  range  low  during  the 
winter  and  spring  months  the  cultivation  of  cotton  is  correspondingly  reduced  to  a 
minimum. 

The  climate  of  the  seed-planting  season. — The  heavy  frosts  in  the  South  have  gener- 
ally ended  by  April  15,  and  there  is  little  danger  of  the  young  cotton  plant  becom- 
ing killed  if  it  is  planted  so  as  to  germinate  about  May  1.  It  is  customary,  there- 
fore, to  put  the  seed  in  the  ground  from  April  1 to  May  10,  the  time  depending 
largely  upon  the  locality  in  the  cotton  belt.  With  the  exception  of  the  extreme 
South  the  cotton  that  is  planted  before  April  15  is  apt  to  become  reduced  in  its 
vitality  by  cool  nights  that  prevail  during  the  first  half  of  April.  In  most  sections 
of  the  cotton  belt  light  frosts,  with  occasional  killing  frosts,  frequently  retard  the 
growth  of  vegetation  during  the  first  weeks  of  April,  particularly  in  the  northern 
limits  of  the  region.  It  is,  therefore,  customary  in  those  portions  of  the  belt  to 
delay  the  planting  until  the  first  week  in  May  so  as  to  escape  this  period  of  cool 
weather.  * * * 

The  seasons  of  rain  are  so  distributed  throughout  the  spring  months  as  to  keep 
the  atmosphere  and  soil  in  a condition  generally  suited  for  the  full  development  of 
the  young  plant,  and  that  causes  the  roots  to  take  a deep  hold  of  the  soil  and  the  tap 
root  of  the  subsoil  preparatory  to  contending  against  the  drouths  of  summer.  A 
very  wet  spring  will  cause  the  plant  to  form  numerous  surface  roots,  to  the  great 
sacrifice  of  the  tap  root  and  those  that  tend  downward.  Under  these  conditions  the 
dry  season  that  usually  prevails  during  the  summer  months  will  soon  cause  the 
plant  to  wither  and  shed  its  “squares,”  because  of  the  dry  condition  of  the  surface 
soil  in  which  it  is  forced  to  live,  and  in  which  it  must  secure  the  moisture 
required  for  its  growth.  * * * Experience  has  taught  that  the  rains  must 

be  distributed  during  the  spring  and  early  portion  of  summer  while  the  plant 
is  young  and  while  it  is  in  its  blooming  state,  so  as  to  keep  the  soil  in  the  condition 
best  suited  to  yield  up  its  food  elements  to  the  rapid  demands  of  the  growing 
limbs,  leaves,  and  buds;  but  at  the  same  time  there  must  be  ample  sunshine, 
because  the  cotton  plant  loves  the  * * * sun,  and  during  its  entire  life 
must  have  an  extra  quantity  of  warm  rays.  It  thrives  best  in  that  climate  where 
the  atmosphere  is  well  warmed  by  the  almost  vertical  rays  of  the  sun.  * * * 

In  the  middle  section  of  the  cotton  belt,  46  days  out  of  100  produce  cloudy  weather, 
while  54  days  are  entirely  clear.  The  [tabular  record]  shows  that  32  days  in  100 
throughout  the  middle  portions  of  the  belt  are  likely  to  produce  rain  during  the 
spring  of  the  year.  * * * 

By  May  1 cotton  planting  has  become  general  throughout  the  entire  area  of  the 
cotton  belt.  After  the  close  of  the  second  week  in  May  frost  is  not  likely  to  occur, 
and,  although  there  may  be  a few  cool  nights,  the  cotton  plant  in  its  young,  tender 
condition  stands  a very  fair  chance  in  all  sections  of  the  country  under  consider- 
ation. By  a glance  at  the  table  of  temperatures  for  May  we  will  see  that  the  mean 
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minimum  ranges  above  52°  at  all  stations,  and  at  tbe  majority  it  is  above  60°. 
The  minimum  temperature,  even  at  the  extreme  northern  stations,  never  falls  below 
35°,  and  at  25  out  of  31  stations  furnishing  continuous  records  the  minimum  is  never 
lower  than  40°. 

Soil  temperatures. — Soil  temperatures  furnish  interesting  data  for  comparison  with 
air  temperatures  in  the  study  of  the  subject. of  the  climatology  of  plant  growth. 
* * * It  is  observed  that  under  the  influences  of  the  occurrence  of  high  temper- 

atures and  the  generally  prevailing  fine  weather  after  April  20  the  soil  becomes 
rapidly  warmed  and  the  seed  quickly  germinates  and  is  generally  very  well  started 
above  the  surface  of  the  ground  by  the  middle  of  May.  The  seed  usually  takes  from 
five  to  twenty  days  to  come  up,  if  the  soil  is  kept  comparatively  warm  and  the  rains 
have  been  sufficient  to  supply  the  needed  moisture. 

The  growing  period  of  the  plant  and  its  weather  conditions. — This  period  might  be 
properly  termed  the  season  from  “ chopping  out”  to  the  appearance  of  the  first 
bell.  In  the  central  portions  of  the  cotton  belt  this  time  is  generally  from  June  1 
to  August  1.  The  first  bloom  opens  early  in  June  and  the  first  boll  forms  early 
in  August.  During  this  period  in  the  life  of  the  plant  there  must  be  a large  sup- 
ply of  sunshine  and  only  so  much  moisture  as  will  furnish  the  plant  with  what  it 
needs,  and  at  the  same  time  not  make  the  soil  so  damp  as  to  cause  too  rapid  multi- 
plication of  surface  roots  nor  cause  too  great  a growth  of  what  farmers  term 
“weed” — -that  is,  rapid  development  of  stalk  and  branches  to  the  detriment  of 
flowers  and  fruit.  The  atmosphere  must  not  be  very  dry,  but  there  must  be  that  de- 
gree of  moisture  present  that  will  readily  become  absorbed  by  the  soil  at  night  in 
the  shape  of  dew,  with  occasional  good  showers  through  the  season.  The  surface 
soil  must  be  often  stirred  duriug  this  growing  period  so  as  to  permit  of  free  circula- 
tion of  air  through  the  soil,  the  penetration  of  the  warm  sun’s  rays,  and  the  con- 
densation of  moisture  from  the  atmosphere  as  it  circulates  over  the  soft  land  at 
night  and  in  the  cool  early  morning.  In  this  manner  much  of  the  moisture  required 
by  the  roots  will  be  secured,  although  rains  may  not  be  frequent,  and  at  the  same 
time  an  ample  supply  of  sunshine  and  warmth  will  give  the  young  buds  vigor  and 
cause  them  to  open  promptly  and  bring  forth  healthy,  well-developed  bolls. 

Experience  has  shown  that  the  above  conditions  are  required  during  the  growing 
season  to  produce  the  best  results  in  cotton  culture.  Now  let  us  see  what  are  the 
actual  climatic  conditions  prevailing  in  the  cotton  belt  during  the  months  of  June 
and  July,  and  note  in  what  respects  they  comply  with  the  requirements  and  in  what 
points  they  fail.  To  bring  out  these  features,  tables  taken  from  the  files  of  the 
Weather  Bureau  have  been  prepared.  A careful  examination  of  these  tables  will 
present  the  striking  fact  that  the  weather  conditions  during  these  two  months  come 
very  near  filling  all  the  requirements  of  the  perfect  cotton  culture.  * * * During 

the  months  of  June  and  July  rains  are  not  ordinarily  heavy,  and  floods  occur  only  at 
long  intervals.  * * * The  largest  number  of  rainy  days  that  occur  during  the 

two  months  usually  take  place  at  stations  along  the  Atlantic  and  Gulf  coasts.  At 
stations  in  the  interior  the  rain  is  not  so  frequent,  but  with  the  exception  of  some 
of  the  stations  in  Texas  there  is  never  less  than  ten  normal  rainy  days  in  each  month, 
thus  furnishing  ample  moisture  for  all  the  demands  of  the  cotton  plant  while  in  its 
blooming  season.  Much  rain  during  this  period  is  decidedly  injurious  to  the  plant, 
because  the  flowers  are  so  singularly  constituted  that  if  water  accumulates  in  the 
cups  formed  by  the  petals  and  sepals  rapid  decay  will  take  place,  caused  by  fer- 
mentation of  the  gelatinous  substance  generated  at  the  base  of  the  flowers,  and  the 
forms  will  shed  off  and  the  yield  of  the  plant  bo  correspondingly  decreased.  * * * 

Much  cloudy  weather  during  this  period  is  almost  as  injurious  as  continual  rains, 
for  the  reasons  already  stated — the  cotton  plant  is  a sun  plant.  Now  a glance  at 
our  tables  will  show  that  the  normal  conditions  throughout  the  cotton  belt  are  very 
favorable  for  the  growth  of  such  a peculiarly  delicate  plant.  If  the  season  during 
April  and  May  has  been  propitious,  the  tap  root  is  deep  in  the  soil  at  this  stage  of 
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tlie  plant  and  the  supply  of  moisture  brought  up  from  below  is  amply  sufficient  for 
all  demands  if  a shower  falls  occasionally.  * * * 

This  plant  can  stand  a much  longer  drouth  while  blooming  than  almost  any  other 
vegetation,  and  hence  the  fall  of  rain  should  not  be  more  frequent  than  once  in  three 
or  four  days,  and  the  showers  should  be  very  light,  permitting  as  much  as  possible 
the  largest  amount  of  sunshine.  [Tables  show]  that  the  number  of  days  on  which 
rain  is  apt  to  fall  during  these  two  months  does  not  exceed  51  per  cent  at  any  point 
in  the  entire  region  of  the  cotton  belt,  and  at  most  places  it  generally  does  not  ex- 
ceed 40  per  cent.  The  average  number  of  sunny  days  during  June  and  July  is  56 
per  cent.  At  many  of  the  stations,  however,  the  percentage  of  perfectly  clear  days 
is  greater  than  that  given  above  for  the  entire  region.  * * * 

These  records  show  a very  uniform  condition  of  the  temperature  that  is  so  suitable 
for  the  successful  cultivation  of  the  cotton  during  its  flowering  period. 

Character  of  weather  best  suited  for  the  production  of  fiber  during  its  process  of  forma- 
tion.— The  first  boll  generally  opens  early  in  August,  the  interval  from  the  first  bloom 
to  the  first  boll  being  about  forty  to  fifty  days,  the  shorter  interval  being  required 
later  in  the  season.  The  plant  continues  to  bloom  during  the  month  of  August  and 
until  the  latter  part  of  September,  but  its  powers  in  this  regard  are  steadily  reduced, 
as  the  vitality  goes  more  and  more  into  growing  the  already  formed  bolls  and  bring- 
ing them  to  maturity.  * '*  * 

Duriug  this  period  of  the  history  of  the  cotton  plant  there  must  be  an  abundance 
of  sunshine  and  a small  amount  of  moisture.  * * * In  September  the  probability 

of  rain  in  the  northern  section  of  the  cotton  belt  is  as  1 : 4,  or  one  day  in  four  may  pro- 
duce rain.  The  normal  rainfall  for  this  month  in  the  same  region  of  the  cotton  belt 
is  3.03  inches,  so  that  the  eight  days  of  precipitation  may  produce  on  an  average 
0.38  of  an  inch  each  day.  This  indicates  a dry  month  in  its  normal  condition,  and 
therefore  very  favorable  for  gathering  the  staple.  The  large  per  cent  of  sunshine,  61 
per  cent,  causes  the  bolls  to  open  rapidly  and  preserves  the  fiber  in  its  purest  white- 
ness. The  tables  of  rainfall  and  days  of  rain  and  cloudiness  show  that  this  character 
of  weather  continues  through  October,  thus  furnishing  two  months  of  fine  season 
for  gathering  the  crops.  In  the  central  portion  of  the  belt  we  find  a similar  condi- 
tion of  the  cast  of  the  sky.  The  probability  of  rain  in  September  is  27  per  cent 
out  of  100;  and  the  per  cent  of  cloudy  days  is  44,  or  56  per  cent  of  sunshiny 
weather.  The  normal  rainfall  for  this  section  for  September  is  4.74  inches,  or  0.59  of 
an  inch  for  each  of  the  8 days  of  rain.  There  is  more  rain  throughout  the  southern 
belt  than  in  either  of  the  other  two.  The  normal  is  5.72  inches,  the  probability  of 
rain  is  1 :3,  or  33  days  in  100  may  produce  rain.  The  per  cent  of  cloudy  days  is  44.8. 
So  that  during  September  there  is  a probability  of  55  days  of  sunshiny  weather  in 
100. 

The  piclcing  season  and  its  weather. — The  months  of  autumn  are  spent  in  gathering 
the  staple,  and  by  the  end  of  November,  if  the  season  is  favorable/almost  the  entire 
crop  will  be  picked.  All  that  the  cotton  planters  desire  during  this  period  of  the  year 
is  that  frost  will  be  delayed  as  late  as  the  last  week  in  November  and  that  after 
the  middle  of  September  heavy  rainstorms  will  not  occur,  but  that  showers,  if 
they  come  at  all,  shall  be  light  and  not  frequent.  * * * It  is  not  often  in  the 

South  that  heavy  rains  occur  in  autumn,  and  monthly  averages  seldom  go  above  3.50 
inches,  but  more  frequently  fall  below  2 inches.  The  winds  are  also  generally  light, 
so  that  the  cotton  is  not  greatly  damaged  by  being  driven  out  on  the  ground  and 
stained.  * * * 

According  to  charts  very  carefully  made  from  the  records  of  100  stations  over  the 
Southern  States,  the  normal  time  of  frost  for  October  15  passes  as  far  north  as  Kit- 
tyhawk,  Charlotte,  Chattanooga,  Nashville,  Cairo,  Dodge  City,  and  Fort  Elliott, 
while  the  frost  lino  for  November  passes  through  Charleston,  Atlanta,  Starksville, 
Vicksburg,  and  Palestine.  We  may  safely  assert,  therefore,  that  usually  there  will 
be  good  picking  season,  as  far  as  the  temperature  is  concerned,  until  November  1. 


ABSTRACTS  OF  REPORTS  OF  FOREIGN  INVESTIGATIONS. 


Roots,  potatoes,  and  fodder  corn,  T.  Shaw  and  0.  A.  Zavitz 
( Ontario  College  Sta.  Bui.  N~o.  86,  Feb.  1 , 1893,  pp.  8). — Notes  and  tabu- 
lated data  for  tests  of  varieties  of  turnips,  mangel-wurzels,  carrots, 
sugar  beets,  potatoes,  and  corn.  The  largest  yields  were  given  by 
white-fleshed  turnips,  long  mangel-wurzels,  white  carrots,  and  dent 
varieties  of  corn.  The  yields  of  corn  fodder  varied  with  distance  of 
planting  and  size  of  the  variety.  Mammoth  Southern  (sweet)  gave  the 
best  results  when  the  plants  were  42  by  12  inches  apart;  Wisconsin 
Earliest  (white  dent),  30  by  12  inches;  Compton  Early,  30  by  4 inches. — 
A.  c.  T. 

Germination  experiments,  A.  Lyttkens  ( Berdttelse  for  Ar  1891 
rorande  Frblwnt  rollanst alter nas  rerlcsamhet,  JStoclcholm,  1893,  pp.  221- 
223). — Investigations  have  been  conducted  at  the  seed  control  station 
at  Nydala  (Sweden)  to  study  the  effect  of  the  soaking  of  seeds  previous 
to  the  germination  test.  One  lot  of  seed  was  soaked  in  distilled  water 
for  eight  hours,  and  was  then  placed  in  the  germination  apparatus; 
another  lot  was  put  into  the  apparatus  at  the  same  time  without  any 
previous  treatment.  The  following  table  shows  the  results : 

Influence  of  previous  soalcing  on  the  germination  of  seeds. 


Humber  of 
days. 


1, 

2. 

3. 

4. 


7. 

8. 

9. 

10. 


Total  .. 

Hard 

Hot  germi- 
nated   


Total  . . 


Red  clover,  40  samples. 

Alsike  clover,  18  samples. 

Timothy,  14  samples. 

Per  cent  ger- 
minated. 

Total  per  cent 
germinated. 

Per  cent  ger- 
minated. 

Total  per  cent 
germinated. 

Per  cent  ger- 
minated. 

Total  per  cent 
germinated. 

Soaked. 

*6 

© 

& 

a 

© 

© 

£ 

© 

•a 

2 

© 

■a 

© 

-f-5 

© 

© 

•a 

m 

'd 

a> 

ci 

O 

02 

£ 

© 

•a 

02 

•d 

© 

•a 

§ 

© 

53 

t i 

1 

© 

rJl 

-a 

© 

© 

•o 

1 

© 

vi 

d 

© 

-a 

© 

GG 

"© 

ft 

32. 63 
44. 72 
8. 20 
2. 29 
0. 62 
0.  27 
0.25 
0. 16 
0.14 
0. 12 

8.23 
50.58 
23.24 
4.87 
1.32 
0.  51 
0. 30 
0.  26 
0.  26 
0.  53 

32. 63 
77. 35 
85.  55 

87.  84 
88. 46 

88.  73 

88.  98 
89. 14 

89.  28 
89. 70 

8. 23 
58.  81 
82.  05 
86.  92 
88.24 
88.75 
89.05 
89.31 
89.  57 
90. 10 

7. 90 
45. 55 
12.  55 
5.  65 
2.  95 
2. 15 
1.  85 
0.  80 
0. 85 
2. 40 

2. 85 
41.65 
19.  50 
8.  50 
2.  25 
2.  20 
1.50 
0.80 
0.40 
2.  50 

7.90 
53.45 
66.00 
71.65 
74.  60 
76.  75 
78.  60 
79. 40 
80.  25 
82.  65 

2.85 

44.50 
64.00 

72.50 
74.  75 
76. 95 
78.45 
79. 25 
79.  65 
82. 15 

44.  70 
22.  50 
12. 15 
3.  95 
2.  20 
1. 80 
1.  30 

34. 10 
23.  55 
14.90 
6.  05 
3.  60 
2. 25 
2. 05 

44.  70 
67. 20 
79.  35 
83. 30 
85.  50 

87.  30 

88.  60 

34.10 
57.  65 
72.  55 
78.  60 
82.  20 
84.  45 
86.  50 

89.  70 
7. 85 

2.45 

90. 10 
7.  95 

1.95 

82.  65 
12.  50 

4. 65 

82.15 
13.  75 

4. 10 

88.  60 

86.  50 

11.40 

13.  50 

100. 00 

100.  00 

100. 00 

100.  00 

100. 00 

100. 00 
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With  red  clover  6 series  of  experiments  gave  the  same  result  with 
and  without  soaking,  14  series  higher  results  after  soaking,  and  20 
series  lower  results  after  soaking;  with  alsike  clover  4 series  gave  the 
same  result  with  and  without  soaking,  7 series  higher  results  after 
soaking,  and  8 series  lower  results  after  soaking;  and  with  timothy  2 
series  gave  the  same  result  with  and  without  soaking,  8 series  higher 
results  after  soaking,  and  4 series  lower  results  after  soaking. 

The  author  concludes  that  previous  soaking  has  no  definite  influence 
on  the  final  result  of  the  germination  test,  at  least  as  regards  the  flayer 
seeds ; the  influence  on  the  energy  of  the  germination  process,  however, 
is  plainly  noticeable;  the  soaked  seeds  germinate  largely  during  the 
first  few  days,  so  that  not  until  the  fifth  or  sixth  day  is  the  sum  of  the 
percentage  of  germination  equal  in  both  cases. 

The  Skara  seed  control  station  (director  Dr.  O.  Nylander)  studied 
the  question  of  the  influence  of  varying  length  of  soaking  on  the  ger- 
mination process  (loc.  cit .,  p.  223).  A sample  of  fir  seed  was  soaked 
nine  hours  and  twenty-five  hours,  two  trials  being  made  in  each  case 
with  200  seeds. 


Effect  on  germination  of  soalcing  fir  seeds  different  lengths  of  time. 


Per  cent  germinated. 


First 

trial. 

Second 

trial. 

Average. 

After  9 hours’  soaking 

83.5 

83.5 

83.5 

After  25  hours’  soaking 

83.  0 

86.  5 

84.  5 

After  39  hours’  soaking* 

89.  0 

87.5 

88.3 

After  120  hours’  soakiuo-* 

77,5 

60.0 

68.3 

* Rot  from  the  sample  used  in  the  first  two  experiments. 


These  experiments  in  connection  with  those  of  previous  years  confirm 
the  oinnion  that  forest  seeds  ought  to  be  soaked  for  about  twenty-four 
hours  previous  to  the  germination  test,  although  special  cases  may 
occur  where  the  length  of  the  soaking  period  maybe  shortened  or  some- 
what lengthened  without  any  danger  to  the  germinating  power  of  the 
seeds. — f.  w.  woll. 

Determination  of  crude  fiber  in  feeding  stuffs  with  the  aid  of 
the  centrifuge,  W.  Thorner  ( Chem.  Ztg .,  1893,  pp.  394 , 395). — Sub- 
stances containing  much  fat  are  freed  from  fat  by  treatment  with  ether 
in  a tube  fitting  the  centrifuge,  and  the  ether  extract  is  then  separated 
by  whirling  the  tube  for  a few  minutes,  pouring  off  the  ether  extract, 
and  washing  the  residue  with  ether.  The  digestion  with  dilute  acid 
and  alkali  is  carried  on  in  the  same  tube,  heating  each  time  in  a boiling- 
water  bath  and  stirring  the  contents  of  the  tube  with  a glass  rod. 
After  each  digestion  the  tube  is  whirled,  the  supernatant  liquid  poured 
off  through  a weighed  filter,  and  the  residue  washed  twice  with  water. 
Finally  the  residue  is  brought  on  the  filter,  washed  with  alcohol  and 
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ether,  dried,  and  weighed.  The  filter  is  burned  and  the  loss  on  igni- 
tion, less  the  weight  of  the  filter,  taken  as  crude  cellulose. 

The  author  gives  the  results  of  a number  of  parallel  determinations 
on  rice  meal,  ground  barley,  and  sunflower-seed  cake,  which  agree  within 
0.2  per  cent;  but  no  comparative  trials  with  other  methods  are  given. 

It  is  claimed  that  the  method  is  both  accurate  and  rapid.  Eight  de 
terminations  can  be  made  in  three  or  four  hours. — e.  w.  a. 

An  investigation  of  Swedish  fodder  plants,  A.  Gf.  Kellgren 
andffi.  F.  Nilson  (Kgl.  Landibruks.  Akad.  Handlingar  och  Tidskrift,  32 
($&93),pp.  1-32). — An  economic,  botanical,  and  chemical  study  of  a num- 
ber of  fodder  plants,  mostly  from  northern  Sweden,  from  the  pro^ vinces 
of  Dalarne  and  Norrbotten. 

Methods  of  analysis. — (1)  Dry  matter:  The  air-dry  samples  were  cut 
into  small  pieces  and  dried  for  forty-eight  hours  in  an  air  bath  at  70° 
0.;  they  were  then  ground  and  sifted  through  a 1 mm.  sieve,  and  left 
in  the  air  for  some  time.  About  3 grams  of  this  material  was  heated 
at  100°  O.  in  a current  of  002  until  the  weight  was  constant. 

(2)  Ether  extract:  5 grams  of  air  dry  material  dried  for  three  hours 
rat  a temperature  below  95°  0.,  was  transferred  to  a Soxhlet  extractor 
and  extracted  with  alcohol  and  water-free  ether  tor  six  hours;  after 
completed  extraction  the  ether  was  distilled  off,  the  flasks  dried  for 
one  half  hour  at  100°  0.,  placed  in  a desiccator  to  cool,  and  weighed. 

(3)  Nitrogenous  substances:  Determined  by  the  Kjeldahl  method. 
The  separation  of  the  group  into  amides,  digestible  and  indigestible 
protein,  was  made  according  to  Stutzer’s  methods. 

(4)  Crude  fiber:  The  Weende  method  was  followed.  Three  grams  of 
substance  was  used  and  the  results  were  corrected  for  ash  and  nitrogen 
in  the  residue. 

(5)  Mineral  matter:  The  residue  from  the  determination  of  dry  mat- 
ter was  ignited  on  thin  platinum  disks  (1  by  5 by  7 cm.)  in  a muffle 
oven  at  a low  heat. 

The  chemical  composition  of  the  grasses  and  sedges  studied  is  given 
in  the  folio  wing  table: 
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Composition  of  Swedish  forage  plants. 


Name. 

Moisture. 

Ash. 

Crude 

cellulose. 

Crude 

fat. 

Crude 

protein. 

Nitrogen- 

free 

extract. 

GRASSES. 

1.  Redtop  ( Agrostis  vulgaris,  With.) : 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Air-dry 

8.  07 

4.  73 

26.  51 

1.49 

9.81 

49.  39 

5. 14 

28.81 

1.62 

10.  67 

53.73 

2.  Wood-hair  grass  ( Aira  ftexuosa,  L.) : 

Air-dry 

7.  66 

4.25 

29.  86 

2.  58 

7.81 

47.  84 

4 60 

32.  34 

2.  79 

8.46 

51.  81 

3.  Baldingera  [Phalaris]  arundinacea,L .: 

Air-dry 

7.  56 

9.  64 

29.  23 

1.60 

9.39 

42.  58 

10. 43 

31.62 

1.  73 

10. 16 

46.  06 

4.  Blue-joint  grass  ( Calamagrostis 

stricta,  Trin.) : 

Air-dry 

7. 14 

3.  31 

34.  70 

1.  42 

5.  57 

47.  66 

3.  56 

37. 37 

1.  53 

6.  21 

51.  33 

5.  Spear  grass  (Glyceria  spectabilis,  M. 

and'K.).  Cut  in  July: 

Air-dry 

7. 34 

8.  30 

31.06 

1.59 

9.  06 

42.  65 

Dry 

8. 96 

33.  51 

1.  72 

9.  78 

46.  03 

6.  Spear  grass  (Glyceria  spectabilis,  M. 

and  K . ) . C ut  in  September : 

Air-dry 

7.  86 

7. 28 

26. 15 

2. 16 

11.50 

45.  05 

7.  90 

28.  38 

2.  34 

12.  48 

48. 90 

7.  Mountain  meadow  grass  (Foa  al - 

pina,  L.) : 

Air-dry 

9. 11 

3. 76 

25.  64 

2.  40 

6. 19 

52.  90 

Dry 

4. 14 

28.  21 

2.  64" 

6.  81 

58.  20 

8.  June  grass  (Poa  pratensis,  L.): 

Air-dry 

7.76 

7.11 

31.69 

2. 10 

7. 37 

43.  97 

Dry 

7. 71 

34.  36 

2.  28 

7.99 

47.  66 

Average  for  dry  matter  in  1-8 . 

6.  55 

31.  83 

2.  08 

9.07 

50. 47 

SEDGES  AND  RUSHES. 

9.  Bog  sedge  (Carex  acuta,  L.).  Cut 

July  29  at  Dalarne . 

Air-dry 

S.  71 

3. 03 

26.  81 

2.  34 

11.  50 

47.  61 

Dry 

3.32 

29. 37 

2.  56 

12.  60 

52. 15 

10.  Bog  sedge  (Carex  acuta , L.).  Cut 

July  20  at  Norrbotten : 

Air-dxy 

8.  04 

4.98 

26.  87 

2.  33 

7.  50 

50.  28 

Dry 

5.  41 

29.  22 

2.  53 

8. 16 

54.  68 

11.  Carex  ampullacea,  Good: 

Air-dry 

6.96 

4.  08 

26. 16 

2. 15 

7.19 

53.  46 

Dry 

4. 38 

28. 11 

2.  31 

7.  73 

57. 47 

12.  Smaller  bog  sedge  (Carex  ccespitosa, 

L.) : 

Air-drv 

8.  08 

3.  67 

26.  50 

2.  05 

12.  50 

47. 20 

Dry. . 

3.  99 

28. 83 

2.  23 

13.  60 

51.  35 

13.  Slender-leaved  sedge  (Carex  fili- 

f or  mis,  L.) : . 

Air-dry 

6.93 

4.  53 

28. 54 

2.  29 

9. 12 

48.  59 

Dry 

4.  87 

30.  66 

2. 46 

9.  80 

52.  21 

14.  Carex  irrigua , Sm. : 

Air-drv 

7. 01 

4.  09 

27.24 

2.  92 

10.  87 

47.  87 

Dry 

4. 40 

29. 29 

3. 14 

11.  69 

51.  48 

15.  Scaly  club  rush  (Scirpus  ccespitosus, 

IO : 

Air-dry  

7.21 

2.  35 

23. 68 

2. 02 

9.  94 

54.-80 

Drv 

2. 53 

25.  52 

2.18 

10.71 

59.  06 

16.  Slender  rush  (Juncus  filiformis,  L.) : 

Air-dry 

8.  44 

5.  28 

24.  58 

1.87 

12. 56 

47.  27 

Dry 

5.  77 

26.  85 

2.  04 

13. 72 

51.  62 

Average  for  dry  matter  in  9-16 . j 

4.  33 

28.48 

2. 43 

11. 00 

53.  75 
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Amount  and  digestibility  of  nitrogen  in  Swedish  forage  plants. 


Nitrogen. 


Name. 


GRASSES. 

1.  Bedtop  (Agrostis  vulgaris,  "With.) : 

Air-dry 

Dry , 

2.  Wood-hair  grass  ( Aira  fiexuosa,  L.) : 

Air-dry : 

Dry 

3.  Baldingera  \ Phalaris ] arundinacea,  L : 

Air-dry 

Dry 

4.  Blue-joint  grass  ( Calamagrostis  stricta,  Trim): 

Air-dry 

Dry 

5.  Spear  grass  ( Glycerin  spectabilis,  M.  and  K.).  Cut  in 

July: 

Air-dry 

Dry 

6.  Spear  grass  ( Glycerin  spectabilis,  M.  and  K.)  Cut  in  Sep- 

tember : 

Air-dry 1 

Dry 

7.  Mountain  meadow  grass  ( Poa  alpina,  L.) : 

Air-dry 

Dry  . .' 

8.  June  grass  ( Poa  pratensis , L.) : 

Air-dry 

Dry 


Average  for  dry  matter  in  1-8 

SEDGES  AND  RUSHES. 

9.  Bog  sedge  ( Carex  acuta,  L.).  Cut  July  29  at  Dalarne: 

Air-dry 

Dry 

10.  Bog  sedge  ( Carex  acuta,  L.) . Cut  July  20,  at  Norrbotten : 

Air-ary 

Dry 

11.  Carex  ampullacea,  Good. : 

Air-dry 

Dry 

12.  Smaller  bog  sedge  ( Carex  ccespitosa,  L.) : 

Air- dry 


13.  Slender-leaved  sedge  (Carex  filiformis , L.) : 

Air-dry 

Dry 

14.  Carex  irrigua,  Sm. : 

Air-dry 

Dry 

15.  Scaly  club  rush  (Scirpus  ccespitosus,  L.)  : 

Air-drv 

Dry . . 

16.  Slender  rush  ( Juncus  filiformis,  L.) : 

Air-dry 

Dry 

Average  for  dry  matter  in  9-16 


Total. 

Amide. 

Digest- 

ible. 

Per  cent 
digest- 
ible. 

Per  cent. 

1.57 

Per  cent. 
0. 34 

Per  cent. 
1.03 

65.5 

1. 71 

0.  37 

1.12 

1.25 

0-32 

0.94 

75.2 

1.35 

0.  35 

1.02 

1.  50 

0. 41 

1.09 

72.7 

1.  62 

0. 45 

1.18 

0.  92 

0.  20 

0.  69 

75.0 

1.00 

0.  22 

0. 75 

1. 45 

0.  28 

1.18 

81.4 

1. 56 

0.  30 

1.  27 

1.  84 

0.  29 

1.44 

78.3 

2. 00 

0.  31 

1.56 

0.  99 

0.  26 

0.  76 

76.9 

1.  09 

0.  29 

0.  83 

1.18 

0.  32 

0. 93 

78.8 

1.  28 

0.  35 

1.01 

1.45 

0.  33 

1.09 

75.  5* 

1.84 

0.  23 

1. 16 

63.0 

2.01 

1 0.25 

1.27 

1.  20 

0.  20 

0.  65 

54.2 

1.  30 

0. 22 

0.  71 

1.15 

0. 14 

0.  61 

53.0 

1.23 

0.15 

0.  66 

2. 00 

0. 10 

1.  05 

52.5 

2. 18 

0. 11 

1. 14 

1.46 

0. 16 

0. 78 

53.4 

1.56 

0. 17 

0. 83 

1.74 

0.14 

0.  98 

56.3 

1.  86 

0. 15 

1.05 

1.  59 

0. 16 

0.  89 

56.0 

1.71 

0. 17 

0.  96 

.2.01 

0.  62 

1.32 

65.7 

2. 19 

0.  68 

1.44 

1.  75 

0. 24 

1.  00 

5.  68t 

* Equals  6.8  per  cent  digestible  protein  in  dry  matter, 
f Equals  6.3  per  cent  digestible  protein  in  dry  matter. 


The  analyses  are  accompanied  by  information  as  to  the  distribution 
and  manner  of  growth  of  the  various  plants,  their  economic  value, 
adaptability  to  more  extended  culture,  etc.  We  give  below  a resume 
of  the  paper : 

Grasses. — 1.  Bed  top  ( Agrostis  vulgaris , With.):  This  is  one  of  the 
most  frequent  grasses  in  the  valleys  and  also  in  the  fields  of  northern 
Dalarne ) it  seldom  grows  higher  than  25  inches $ it  is  leafy  and  with  a 
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slender  stem;  it  is  well  adapted  to  pastures  and  highly  prized  for  that 
purpose.  Jordan,  Bartlett,  and  Merrill  found  the  digestion  coefficient 
for  crude  protein  to  he  60.4  per  cent  (artificial  digestion  coefficient  65.5 
per  cent,  see  above). 

2.  Wood -hair  grass  {Aira  flexuosa,  L.):  This  grass  is  abundant  even 
in  the  driest  and  poorest  places;  hence  is  one  of  the  best  field  grasses 
for  northern  Sweden.  It  grows  best  in  clearings  after  pine  forests,  but 
is  also  found  near  and  above  the  forest  line.  Its  growth  is  variable;  in 
open  places  the  root  leaves  are  short  and  juicy,  forming  a dense  rosette; 
in  forests  they  grow  long  and  slender,  and  are  fewer  in  number.  The 
latter  form  is  best  adapted  to  pasture  for  cattle,  the  former  for  horses 
and  sheep.  It  seems  to  be  unable  to  stand  barn-yard  manure.  In 
northern  Sweden  Aira  flexuosa  has  the  reputation  of  favorably  influ- 
encing and  even  increasing  the  fat  content  of  milk. 

3.  Balding  era  [Phalaris]  arundinacea , L. : This  is  one  of  our  largest 
grasses.  It  is  leafy,  well  liked  as  a forage  crop  for  cattle,  grows  far  north, 
and  may  be  cut  several  times.  It  grows  only  on  well-drained  ground, 
in  northern  Dalarne,  preferably  along  shallow  lake  shores  with  stony 
bottom.  In  culture  experiments  conducted  for  a lomg  series  of  years 
from  1837  and  on,  at  the  experimental  grounds  of  the  Swedish  Agricul- 
tural College,  this  grass  grown  on  a stiff  clay  soil,  in  1840  produced  a 
yield  of  16  tons  of  hay  per  hectare  (7  tons  per  acre)  in  three  cuttings; 
only  half  of  this  yield  was  secured  on  moist  ground. 

4.  Blue-joint  grass  ( Calamagrostis  stricta , Trin.)  grows  in  all  moist 
fields.  The  stems  and  leaves  of  this  grass  are  somewhat  hard;  hence 
it  makes  an  inferior  hay.  It  will  grow  even  in  marshes.  It  grows  15 
to  30  inches  high,  blossoms  in  July,  and  has  ripe  seed  in  a month. 
Chemical  analysis  would  indicate  inferior  value  as  a fodder. 

5.  6.  Spear  grass  (Glyceria  spectabilis , M.  and  K.)  will  grow  very  tall 
even  to  80  inches  high.  It  has  been  mentioned  of  late  as  a promising 
fodder  plant.  It  will  groAV  farther  south  than  the  above-mentiond 
grasses.  Three  crops  may  be  secured  during  the  year.  Analyses 
given  in  the  table  are  averages  of  two  samples  taken  in  the  beginning 
of  July  while  blossoming,  and  in  the  middle  of  September  before  blos- 
soming. It  will  be  noticed  from  the  analyses  that  the  fall  sample  con- 
tains more  protein  and  ether  extract  and  less  crude  fiber  than  the  July 
sample. 

7.  Mountain  meadow  grass  ( Boa  alpina , L.)  resembles  Boa  pratensis, 
but  is  shorter,  with  stems  10  to  20  inches  long  and  shorter  root  leaves. 
It  is  well  liked  as  a pasture  grass;  also  well  adapted  to  hay-making. 
In  the  Swiss  Alps  regions  this  grass,  as  well  as  Meum  mutellina  and 
Blantago  montana , are  prized  most  highly  as  pasture  grasses.  Boa 
alpina  is  low  in  protein,  but  also  in  crude  fiber;  high  in  nitrogen-free 
extract  and  in  percentage  of  digestible  protein  substances. 

8.  June  grass  {Boa pratensis,  L.)  is  common  on  sloping,  well-manured 
ground  in  Dalarne,  and  is  always  most  luxuriant  during  the  year  when 
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manure  is  applied.  It  is  well  adapted  to  pasturing.  Tlie  stem  is  25  to 
30  inches  high,  and  the  herbage  is  fine  and  makes  a soft,  palatable  hay. 
Meadow  hay  from  Dalarne  contains  10  to  15  per  cent  of  this  grass,  and 
is  saved  for  horses,  while  cattle  and  sheep  receive  meadow  hay  of  infe- 
rior quality,  and  sedges.  This  grass  blossoms  in  Dalarue  in  the  begin- 
ning of  July,  and  the  seed  is  ripe  the  middle  of  August.  It  is  very 
persistent  on  manured  ground. 

According  to  the  chemical  composition  the  above  grasses  are  to  be 
ranked  in  the  following  order:  Glyceria , Baldingera  [ Phalaris \ arundi- 
nacea  and  Agrostis  vulgaris , Air  a flexuosa , which  may  be  considered 
about  as  valuable  as  the  two  species  of  Pou,  and  Galamagrostis  stricta. 

Sedges  and  rushes. — These  are  generally  considered  of  inferior  value 
as  forage  plants.  It  is,  however,  likely  that  this  opinion  ought  to  be 
modified;  in  northern  Dalarne  whole  regions  are  found  where  all  pas- 
tures are  made  up  wholly  of  these  grasses,  and  the  dairy  products  made 
there  are  nevertheless  in  every  way  first-class  products. 

9-14.  Garex  acuta , L.,  G.  ampullacea , Good.,  G.  ccespitosa , L.,  G.  fili- 
formis , L.,  and  G.  irrigua , Sm.,  are  all  used  as  hay  for  cattle;  G.  ampul- 
lacea and  G.  filiformis  are  eaten  with  avidity  by  pasturing  cows.  In 
Dalarne  the  former  is  considered  the  most  valuable  as  a forage  plant  of 
the  five  sedges  mentioned.  The  low  protein  content  of  the  sample 
analyzed  does  not  coincide  with  this  opinion,  but  it  is  possible  that  the 
lateness  of  the  season  when  the  sample  was  taken  (beginning  of 
August)  accounts  for  the  discrepancy  found.  Garex  acuta  is  also  a 
valuable  fodder;  it  is  large  and  roughish.  G.  filiformis  grows  large, 
but  the  leaves  are  few  and  very  slender;  G.  ccespitosa  and  G.  irrigua 
are  smaller  varieties. 

15, 16.  Scirpus  ccespitosus , L.,  as  well  as  Juncus  filiformis , L.,  are  both 
doubtless  of  less  feeding  value  than  the  true  grasses,  but  they  never- 
theless fill  a place  among  the  forage  plants  of  mountain  regions. 
Scirpus  may  be  considered  equal  to  the  best  varieties  of  sedges;  it  is 
developed  early  in  the  spring,  which  is  decidedly  in  its  favor.  It  grows 
to  a height  of  only  10  to  12  inches,  while  Juncus  is  often  5 feet  high. 

Considering  the  average  chemical  composition  of  the  true  grasses 
and  of  the  sedges  and  rushes,  as  given  in  the  preceding  table,  it  is 
very  striking  that  the  percentages  of  the  valuable  constituents,  pro- 
tein, fat,  and  nitrogen-free  extract,  are  higher,  on  an  average,  in  the 
latter,  more  despised  jdants,  and  the  crude  fiber  content  of  these  is 
lower  than  that  of  the  true  grasses.  The  digestion  coefficients  for  the 
protein  compounds  in  the  two  groups  indicate  that  the  true  grasses  are 
more  digestible,  and,  calculated  on  the  quantity  of  digestible  protein  in 
the  dry  matter,  these  are  found  to  contain  6.8  against  6.3  per  cent  digesti- 
ble protein  in  the  sedges  and  rushes.  This  difference  is  not  large,  how- 
ever, and  the  inferior  feeding  value  of  the  sedges  and  rushes  must  be 
explained  in  some  other  way;  the  more  roughish,  sharp  leaves  and 
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stems,  which  make  them  somewhat  less  palatable  to  cattle,  may  partly 
explain  the  problem.  It  is  certain,  however,  that  they  produce  a soft 
and  aromatic  hay,  which  is  well  liked  by  cattle  and  horses.  Being 
grown  far  north,  with  an  abundance  of  pure  water  rich  in  valuable 
mineral  constitu tents,  they  have  a liner,  more  delicate  foliage,  and  are 
thus  more  palatable  to  animals  than1  the  same  varieties  grown  farther 
south  would  be. 

The  sedges  and  rushes  are  never  allowed  to  form  ripe  seeds  when 
cut  for  hay  in  the  fields  of  the  northern  mountain  regions,  and  there  is 
thus  no  chance  for  loss  of  seeds  and  the  valuable  protein  compounds 
contained  in  them. — F.  w.  woll. 

Importance  of  asparagin  as  a food  nutrient,  S.  Gabriel  (Zeitseli. 
Biol.,  29  (1892)  pp.  115-125). — The  author  reports  numerous  experiments 
with  rats,  from  which  the  inference  is  drawn  that  asparagin  may  be  of 
value  as  food,  but  first  becomes  of  importance  when  the  albuminoid 
supply  of  the  food  is  deficient.  He  refers  to  observations  in  connection 
with  Weiske’s  experiments  on  asparagin.  Weiske  found  that  asparagin, 
like  albuminoids,  hindered  the  depression  in  digestibility  of  the  carbo- 
hydrates liable  to  occur  when  they  are  fed  in  large  quantities.  The 
author  likewise  noticed  that  the  feces  of  animals  fed  on  nitrogen-free 
food  gave  a distinct  reaction  for  starch,  showing  that  this  substance 
was  being  imperfectly  digested,  while  in  the  case  of  animals  receiving 
asparagin  the  feces  Avere  free  or  nearly  free  from  undigested  starch. 
This  leads  to  the  suggestion  that  action  of  asparagin  is  perhaps  only  an 
indirect  action,  favoring  the  thorough  digestion  of  the  carbohydrates 
of  the  food. — e.  w.  A. 

Advantages  of  allowing  cows  to  drink  at  will,  Backiiaus  (Schles. 
Bundle.)  abs.  in  Mollc.  Ztxj.)  1893)  No.  4,  p.  40). — The  trial  described  Avas 
made  to  test  the  advantages  of  having  watering  troughs  in  the  stalls, 
allowing  the  cows  to  drink  at  will. 

A herd  of  Dutch  cows  was  kept  for  a time  in  ordinary  stables,  and 
AArater  brought  to  them  twice  daily ; they  were  then  changed  to  stalls 
having  troughs  in  each  manger  with  constant  Avater  supply;  and  after  - 
wards  they  Avere  changed  back  again  to  the  ordinary  stables  and 
watered  twice.  The  milk  yield  increased,  on  an  average,  0.53  liter  per 
cow  daily,  and  there  was  no  decrease  in  fat  content.  The  increased 
yield  is  calculated  to  be  about  100  liters  per  cow  annually.  Unfortu- 
nately the  abstract  does  not  state  the  duration  of  the  periods.  The 
cows  drank  a little  less  when  allowed  to  drink  at  will  than  when 
Avatered  twice  a day.  The  author  mentions  several  advantages  from  a 
hygienic  standpoint. — e.  av.  a. 

Composition  of  milk  and  milk  products,  H.  D.  Bichmond 
(Analyst)  Mar.)  1893)  pp.  50-58). — This  is  a report  for  the  year  1892  of  the 
Avork  done  in  the  laboratory  of  the  Aylesbury  Dairy  Company.  During 
the  year  25,931  samples  were  analyzed,  all  but  a few  of  which  were  of 
milk  and  dairy  products.  The  results  are  summarized  and  bring  out 
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some  interesting  points.  Analyses  of  13,196  samples  of  milk  as  received 
for  delivery  to  customers  showed  the  average  composition  for  the  year  to 
be:  Total  solids,  12.71;  fat,  3.91,  and  solids-not-fat,  8.80  per  cent;  spe- 
cific gravity,  1.0320. 

u During  the  first  three  months  of  the  year  the  quality  of  the  milk 
was  fully  up  to  the  average,  but  in  the  latter  months  a depression, 
especially  in  solids-not-fat,  was  noticed.  This  causes  the  yearly  aver- 
age to  be  the  lowest  yet  observed,  lower  than  last  year. 

“ As  usual  the  highest  percentages  of  total  solids  and  fat  are  to  be 
found  in  November,  while,  as  is  frequently  the  case,  the  lowest  occur  in 
June.” 

One  casein  which  the  solids-not-fat  were  especially  low  was  found  to 
be  due  to  an  abnormally  low  milk  sugar  content. 

Butter  had  the  following  composition : 

Composition  of  butter. 


French  butter,  fresli. 

French  butter,  salted. 

English  butter,  salted. 

Range. 

Average. 

Range. 

Average. 

Range. 

Average. 

Water 

Per  cent. 

13. 29-14. 93 
83. 12-85.  49 
1.  09-  2.  22 
0. 07-  0. 18 
25. 4-30. 8 

Per  cent. 
13.98 
84.39 
1. 63 
0.12 
29. 10 

Per  cent. 

11.  29-14.  32 
81.93-85.  35 
2.  73-  4.  29 
1.26-  3.08 
26.  2-32.  8 

Per  cent. 
12.  86 
83.44 
3. 70 
2.  07 
29. 10 

Per  cent. 
11.  58-16. 49 
80. 14-86. 19 
1.  78-  4.  98 
1. 16-  3. 93 
24. 9-30.  8 

Per  cent. 
13.  99 
82.  98 
3. 03 
2. 14 
28. 10 

Tat 

Solids-not-fat 

Salt  (in  solids-not-fat) . 
Volatile  fatty  acids*. . 

* Reichert- W ollny  figures. 


A butter  made  from  the  milk  mentioned  above  as  abnormally  low  in 
solids-not-fat  gave  the  lowest  Reichert- Wollny  figures — 24.9. 

Analyses  of  the  ice  and  liquid  portions  of  frozen  milk  gave  the  follow- 
ing results: 


Analyses  of  frozen  milk. 


Ice. 

Liquid 

portion. 

Water 

Per  cent. 
96.  23 

Per  cent. 
85.  62 

Tar 

1.23 

4.  73 

Sugar  

1.42 

4.  95 

Proteids 

0.  91 

3.  90 

Ash ■ 

0.  21 

0. 80 

Specific  gravity  

1.009 

1. 0345 

u The  quantity  of  ice  amounted  to  about  10  per  cent  in  this  case. 
The  proportions  that  the  various  [solid]  constituents  bear  to  each  other 
is  not  markedly  different  in  the  ice  and  the  portion  which  is  unfrozen, 
showing  that  no  great  separation,  if  any  at  all,  has  taken  place  during 
freezing.”  In  delivering  frozen  milk  to  customers,  the  proper  course  to 
follow  was  to  strain  off  the  ice  and  throw  it  away.  Thawing  the  ice 
and  mixing  the  two  liquids  did  not  give  a uniformly  normal  milk,  as 
the  solids  would  continue  to  separate  out. 
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A series  of  about  2,930  analyses  were  made  to  study  the  tendency  of 
cream  to  rise  on  tbe  milk  during  delivery.  The  general  conclusion  was 
that  this  tendency  was  overcome  by  the  constant  agitation  in  transit, 
provided  the  milk  was  not  allowed  to  stand  long  enough  at  any  time 
during  delivery  for  the  creaming  to  commence.  If  this  took  place  the 
shaking  was  not  sufficient  to  hinder  the  creaming,  and  it  continued  in 
spite  of  the  motion.  “ In  rounds  which  were  out  for  six  hours  no  rising 
of  cream  could  be  detected,  provided  that  no  long  intervals  of  time 
were  permitted  in  which  the  milk  remained  at  rest.” 

Comparisons  between  the  Adams  and  the  Werner-Schmid  methods 
for  fat  showed  “ practically  absolute  agreement.”  In  the  Werner- 
Schmid  method,  as  used  by  the  author,  5 c.  c.  of  milk,  5 c.  c.  of  water, 
and  about  11  c.  c.  of  strong  hydrochloric  acid  are  heated  in  a tube  to 
boiling,  over  a naked  flame,  until  the  fat  forms  a clear  layer  on  the  top, 
the  tube  being  constantly  shaken  during  boiling.  The  tube  is  cooled, 
25  c.  c.  of  ether  added,  and  the  whole  well  shaken.  After  the  separa- 
tion of  the  two  layers,  which  “is  practically  instantaneous,”  the  ether 
is  pipetted  off,  a further  quantity  added,  and  the  treatment  repeated 
three  times.  The  ether  is  evaporated  and  the  fat  weighed. 

Single  determinations  can  be  made  more  rapidly  by  the  Werner- 
Schmid  method  than  by  the  Adams  method  $ but  the  former  is  held  by 
the  author  to  be  less  convenient  where  a number  of  samples  are  to  be 
tested,  and  scarcely  as  reliable  as  the  Adamshnethod. 

A series  of  comparisons  of  the  Rei  chert- Wollny  and  the  Leffmann- 
Beam  methods  of  determining  volatile  fatty  acids  “shows  that  the 
glycerol  saponification  (Leffmann-Beam  method)  gives  slightly  higher 
results  than  the  alcohol  saponification,  aud  this  has  been  confirmed  by 
direct  experiment.  The  use  of  glycerol  has  several  distinct  advan- 
tages, among  which  may  be  enumerated  sharper  end  reaction,  clear 
distillate,  absence  of  possibility  of  loss  of  ethers  during  saponification, 
and  saving  of  time.” 

In  the  discussion  following  the  reading  of  the  report  it  was  urged 
that  15  per  cent  of  water  was  the  maximum  quantity  allowable  in  market 
butter,  though  butter  direct  from  the  dairy  would  often  contain  more 
water.  Mr.  Richmond  thought  his  results  showed  that  15  per  cent  was 
a sufficiently  high  amount  to  allow. — e.  w.  a. 

Comparative  trials  of  the  Babcock  milk  test,  R.  Heinrich, 
( MoTk . Ztg.,  1893 , Wo.  4 , pp.  37 , 38). — A very  favorable  report  on  a series 
of  trials  of  the  Babcock  milk  test,  made  at  the  Rostock  experiment  sta- 
tion. The  test  was  compared  with  the  gravimetric  method  and  with 
the  lactocrite  on  numerous  samples  of  normal  milk,  extra  rich  milk, 
cream,  and  skim  milk.  The  centrifuge  used  for  whirling  the  bottles  was 
a more  solidly  built  apparatus  than  is  commonly  sold  with  the  machine 
in  this  country,  and  allowed  of  a velocity  of  1,500  revolutions  per  minute. 
A speed  indicator  was  used.  On  27  samples  of  normal  milk  compari- 
sons were  made  of  whirling  the  bottles  at  rates  of  800  and  1,500  revo‘- 


776 


EXPERIMENT  STATION  RECORD. 


lutions  per  minute.  The  agreement  of  the  results  with  the  gravimetric 
results  was  closer  at  a speed  of  1,500  revolutions  than  at  800.  Run  at 
1,500  revolutions,  the  largest  difference  from  the  results  of  gravimetric 
analysis  was  0.1  per  cent  less.  In  nearly  one  half  of  the  cases  results 
by  the  two  methods  Avere  identical,  or  only  differed  by  0.02,  and  the 
average  difference  on  the  27  samples  Avas  0.03  per  cent  (3.66  by  gravi- 
metric and  3.63  by  Babcock  test). 

At  a speed  of  800  revolutions  the  results  ran  from  0.11  to  0.39  per 
cent  too  Ioav,  averaging  3.44  as  compared  with  3.66  by  gravimetric 
analysis. 

Whirling  the  bottles  for  a longer  time  gave  no  better  results.  In 
other  words,  continued  treatment  could  not  make  up  for  the  loAver  rate 
of  speed. 

The  showing  for  the  lactoerite  Avas  slightly  inferior  to  the  Babcock 
test  when  run  at  1,500  revolutions,  but  superior  when  run  at  800.  The 
results  averaged  3.60  per  cent  (gravimetric  3.66). 

The  results  of  the  Babcock  test,  run  at  1,500  revolutions,  on  richer 
milk,  cream,  and  skim  milk  were  entirely  satisfactory,  the  agreement 
being  within  0.07  pgr  cent  of  the  gravimetric  results. 

The  author  concludes  that  in  the  modified  form  (run  at  1,500  revolu- 
tions) the  Babcock  test  is  an  exceedingly  simple  method,  fully  equal 
in  accuracy  to  any  in  use  for  determining  the  fat  content  of  milk. 
Among  its  aeWantages  over  other  tests  he  mentions  the  following: 

(1)  The  operation  of  the  Babcock  apparatus  is  simpler  and  easier. 
The  heating  of  the  milk  required  by  the  lactoerite  test  is  avoided  and 
the  measurement  is  more  direct  and  simple.  As  compared  Avith  the 
Soxhlet  apparatus,  the  glass  parts  are  much  less  liable  to  get  broken. 

(2)  The  fat  layer  in  the  tube  can  be  kept  for  a considerable  time  for 
reference  if  the  cases  are  contested.  It  is  only  necessary  in  such  cases 
.to  place  the  tube  in  warm  water  and  then  whirl  again  in  the  centrifuge. 

(3)  The  milk  samples  may  be  measured  out  into  the  bottles  and  left 
for  Aveeks  before  testing  without  affecting  the  accuracy  of  the  result. 
The  samples  can  therefore  be  kept  until  a number  accumulate  and  then 
all  tested  at  one  time. 

(4)  The  test  is  cheaper.  At  the  prices  paid  in  Rostock,  the  original 
acid  mixture  for  the  lactoerite  cost  1.39  pfennigs  per  test,  or  the  new 
acid  mixture  over  5 pfennigs.  The  ether  for  the  Soxhlet  test  cost 
4.1  pfennigs,  while  the  acid  for  the  Babcock  test  cost  only  0.35  pfen- 
nigs per  test  (about  one-twelfth  of  a cent). 

(5)  The  cost  of  the  apparatus  is  also  low  in  comparison  with  the 
lactoerite  and  Soxhlet  apparatus. — E.  w.  A. 

A new  method  for  the  determination  of  fat  in  milk,  L.  Lie- 
BERMANN  and  S.  Szekely  ( Zeitsch . analyt.  Chem .,  32,  pp.  168-173). — 
The  authors  believe  the  methods  in  which  common  ether  is  used  as  the 
solvent  to  be  lacking  in  accuracy,  owing  to  the  fact  that  this  solvent 
'dissolves  other  substances  than  milk  fat.  Attention  has  previously  been 
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called  to  tlie  matter  by  one  of  the  authors  and  by  others.  When  every 
precaution  was  used  it  was  found  impossible  to  redissolve  with  sul- 
phuric ether  all  the  extract  after  drying.  This  was  true  when  the 
Adams  method  or  drying  on  sand  and  gypsum  was  followed.  There 
was  invariably  an  insoluble  residue.  With  petroleum  ether,  on  the 
other  hand,  there  was  no  such  residue,  and  the  percentage  of  fat  found 
was  slightly  lower  than  with  the  sulphuric  ether.  They  report  a series 
of  comparisons  of  the  two  ethers,  showing  differences  in  results  ranging 
from  0.03  to  0.48  and  averaging  0.17  per  cent  of  fat,  the  sulphuric  ether 
always  giving  the  higher  result.  The  differences  are  so  large  that  it  is 
believed  impossible  to  explain  them  on  the  ground  that  the  excess  was 
due  to  impurities  in  the  paper,  sand,  or  gypsum  which  the  alcoholic 
ether  dissolved.  It  is  urged  that  the  excess  must  have  come  from  a 
solution  of  something  other  than  fat  in  the  milk.  They  mention  fur- 
ther that  the  ether  extract  was  usually  yellowish,  while  the  petroleum- 
ether  extract  was  pure  white. 

In  view  of  these  facts  they  recommend  the  use  of  petroleum  ether. 
They  also  recommend  a new  method  which  is  a modification  of  one 
already  published  by  Liebermaun  (Zeitsch.  analyt.  Ghem .,  22,  p.  383 , and 
23,  p.  476.) 

The  method  is  as  follows:  50  c.  c.  of  milk  is  shaken  in  a tall  cylinder 
with  5.  c.  c.  of  potassium  hydrate,  of  1.27  specific  gravity ; and  then 
with  50  c.  c.  of  petroleum  ether,  of  about  0.6G3  specific  gravity,  which 
boils  at  60°  O.,  and  which  leaves  no  residue  on  evaporation.  The  emul- 
sion formed  is  shaken  with  50  c.  c.  of  about  9G  per  cent  alcohol,  and 
after  standing  4 or  5 minutes  the  ether  layer  rises.  It  is  shaken 
three  or  four  times,  allowing  the  ether  layer  to  rise  each  time.  This 
suffices  to  dissolve  all  of  the  fat,  as  experiment  has  shown.  Twenty 
cubic  centimeters  of  the  ether-fat  layer  is  pipetted  into  a small  tared 
flask,  the  ether  evaporated  on  a water  bath,  and  the  residue  dried  at 
110°-120°  and  weighed. 

Comparisons  are  reported  on  11  samples  of  the  new  method  and  the 
Adams  method  or  drying  on  sand,  using  petroleum  ether  in  all  cases  in 
place  of  common  ether,  the  differences  between  the  results  ranging  from 
0 to  0.08,  and  averaging  0.049  per  cent  of  fat. 

It  is  suggested  that  an  error  arises  in  calculating  the  amount  of 
milk  taken  from  its  volume  and  specific  gravity ; and  that  this  might 
be  reduced  by  taking  smaller  quantities  of  milk. 

The  advantages  claimed  for  the  method  are  accuracy,  rapidity,  and 
the  possibility  of  repeating  the  determination  from  the  same  etlier-fat 
solution. — e.  w.  A. 

Report  of  work  done  at  Swedish  experiment  stations  during 

1891  ( Verksamheten  vid  de  Icemislm  stat/ionerna  for  jordbruket  oeh  ncirin- 
gerna  under  dr  1891 , Stockholm , 1893).—  The  report  shows  the  activity 
of  the  Swedish  experiment  stations  along  the  different  lines  taken  up 
for  study.  The  great  bulk  of  the  Avork  relates  to  the  control  of  agri- 
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cultural  products  and  foods.  Tlie  seven  Swedisli  stations  are  located  at 
Skara,  Halmstad,  Kalmar,  Yesteras,  Oerebro,  Hernosand,  and  Jonkop- 
ing.  Of  these  the  two  first  mentioned  and  the  Yesteras  and  Oerebro 
stations  are  of  greatest  importance. 

The  total  number  of  samples  submitted  for  analysis  during  1891  at 
all  the  stations  was  as  follows:  Soil,  375 ; soil  amendments,  60;  fertil- 
izers, 749;  feeding  stuff's,  425;  water,  214;  dairy  products,  13,619;  food 
products,  234;  for  detection  of  poisons  (wall  paper,  clothes,  yarn,  etc.), 
2,724;  technical  products,  201;  sundries,  119;  total,  18,720. 

Materials  used  for  bedding. — An  examination  of  the  absorptive  power 
and  composition  of  various  materials  used  for  bedding  and  as  absorb- 
ents in  stables,  made  at  Jonkoping  station,  gave  the  following  results: 

Composition  and  absorptive  power  of  bedding  materials. 


Material. 

Hygro- 

scopic 

moisture. 

Ash. 

Nitrogen. 

Multiple  of 
its  own 
weight  of 
water  ab- 
sorbed by 
water-free 
sample. 

Aspen  shavings 

Per  cent. 
8.84 

Per  cent. 
0.  70 

Per  cent. 
0. 06 

3.1 

Pine  shavings 

8. 15 

0. 32 

0.007 

4.0 

Birch  shavings 

9.  68 

0.  37 

0.  08 

5.3 

Oak  shavings 

12.  4.3 

0.  51 

0. 06 

3.9 

Heath  litter 

7. 93 

2.  31 

0.  74 

3.2 

Wheat  straw 

8. 82 

3.  96 

0.  64 

3.9 

Bye  straw 

7.  63 

3.  39 

0.  44 

4.9 

Barley  straw 

8.  60 

5.43 

0.  32 

4.3 

Oat  straw 

8.34 

8.  31 

0.65 

4. 1 

Birch  leaves 

11. 34 

4. 15 

1. 14 

4.  5 

Oak  leaves 

11.04 

6.  30 

1.10 

3.7 

Peat 

11.14 

0.41 

0.  42 

16.9 

Moor  earth 

18.  35 

1. 12 

0.  60 

15.1 

Fat  content  of  Swedish  herd  millc. — The  numerous  analyses  of  milk 
made  at  the  different  stations  during  the  year  form  a very  good  basis 
for  judging  the  quality  of  Swedish  herd  milk.  The  determinations  of 
fat  were  made  partly  by  Soxlilet’s  areometric  method,  partly  by  the 
lactocrite. 

At  Skara,  700  samples  of  new  milk  were  examined  by  Soxhletfs 
method,  with  the  following  results  - 


Number 

of 

samples. 

Per  cent 
of 

samples. 

Per  cent 
of  fat. 

3 

0.4 

1. 0-2. 0 

29 

4.2 

2. 0-2.  5 

146 

20.9 

2. 5-3. 0 

308 

44.0 

3. 0-3. 5 

165 

23.5 

3.  5-4.  0 

45 

6.4 

4.  0-5.  0 

4 

0.6 

over  5.  0 

700 

100.0 

The  number  of  samples  of  new  milk  analyzed  at  the  Halmstad,  Yes- 
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teras,  and  Oerebro  stations  arc  given  in  the  following  table,  with  the 
average  percentage  of  fat  contained  in  them.  The  samples  are  arranged 
according  to  months. 

Fat  content  of  Swedish  herd  milk,  1801 . 


Halms  tad. 

Vesteras. 

Oerebro. 

Total 

Average 
per  cent 
of  fat. 

Month. 

Number 

of 

samples. 

Per  cent 
of  fat. 

Number 

of 

samples. 

Per  cent 
of  fat. 

Number 

of 

samples. 

Per  cent 
of  fat. 

number 

of 

samples. 

January 

73 

3. 25 

820 

3. 22 

64 

3.15 

957 

3. 22 

February 

261 

3.11 

946 

3.27 

99 

3. 12 

1,  306 
1 , 442 

3.  27 

March 

401 

3. 19 

1,017 

988 

3.  26 

24 

3.21 

3.  24 

April 

354 

2.  99 

3.23 

72 

3.  28 

1,  414 

3. 17 

May 

126 

3.  29 

668 

3.26 

123 

3. 10 

917 

3. 24 

June 

202 

3. 10 

692 

3.38 

88 

3.  07 

982 

3.  29 

July 

114 

3.30 

788 

3.  40 

22 

3. 13 

924 

3.38 

August 

129  I 

3.02 

622 

3.  54 

98 

3.  40 

849 

3.44 

September 

137 

3.  06 

747 

3.  56 

51 

3.37 

935 

3.48 

October 

151 

3. 30 

691 

3.  48 

16 

3.40 

858 

3.45 

November 

56 

3. 13 

588 

3.  46 

21 

3.31 

665 

3.43 

December 

141 

3.  09 

711 

3. 42 

35 

3.31 

887 

3.36 

Sums  and  averages  

2, 145  | 

3.11 

9, 278 

3.  37 

713 

3.  24 

12, 136 

3.33 

The  average  per  cent  of  fat  for  the  year,  3.33  per  cent,  is  the  mean 
of  the  monthly  averages  j if  all  analyses  made  are  averaged,  the  mean 
will  be  3.31  per  cent,  as  the  average  of  more  than  12,000  analyses  made 
at  three  different  stations  during  1891. 

Analyses  of  skim  milk  and  buttermilk  gave  the  following  results: 
At  Yesteras,  separator  skim  milk  (101  samples),  average  0.28  per  cent 
fat  j highest  0.81  per  cent,  lowest  0.09  per  cent.  Skim  milk  from  ice 
system  (60  samples)  average  0.G9  per  cent  fat  $ highest  1.18  percent, 
lowest  0.26  per  cent. 

At  Oerebro,  skim  milk  (12  samples),  highest  0.19  per  cent  fat,  lowest 
0.16  per  cent  fat.  Average  per  cent  fat  in  buttermilk  0.17,  in  whey 
0.31. — F.  w.  WOLL. 

Agricultural  statistics  of  Denmark,  1891-92  ( Tidsslcr.f Lcmdoko- 
nomi , 12  (1893)  pp.  1-40 , 176-201). — A review  of  the  condition  of  Danish 
agriculture  during  1892.  The  following  table  gives  a summary  show- 
ing the  excess  of  the  exports  over  imports  during  the  year  ending 
September  30,  1892,  and  also  the  value  of  the  products.  A minus 
sign  means  that  more  was  imported  than  exported. 


Excess  of  Danish  exports  over  imports  of  agricultural  products. 


Quantity. 

Value. 

1891-’ 92. 

Average  for 
preceding  10 
years. 

1891-’92. 

Average  for 
preceding  10 
years. 

Cereals bushels.. 

Pape  and  linseed  do 

Oil  cakes million  pounds. . 

Bran do 

—6,  740,  345.  85 
—759,  810, 10 
—134.  04 
—190.  37 
—77.  38 
— 0. 44 

—5,  308,  898.  59 
—616,  855.  00 
—98. 10 
169.  42 

$—5, 118,  800 
—911.  200 
—1,  822,  400 
—2,  090,  400 
—562,  800 
—80,  400 

$—3, 698.  400 
—723,  600 
—1,340,  000 
—1,  768,  800 
-321,  600 
—134,  000 

Fertilizers do 

Wool do 

—42!  33 
— 0.  66 

10, 586,  000 

7,  986,  400 
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Excess  of  Banish  exports  over  imports  of  agricultural  products — Continued. 


Quantity. 

Value. 

1891 -’92. 

Average  for 
preceding  10 
years. 

1891-’92. 

Average  for 
preceding  10 
years. 

Mill  products bushels. . 

Horses number. . 

Oxen  and  cows do 

Calves.: do 

Sbeep do 

238, 460.  37 
5,390 
3,558 
1,543 
17,  872 
190,  731 
2,  31 
78,70 
76, 17 
12. 00 

1,  345,  898.  50 
8, 143 
88, 471 
7,323 
55,  270 
184,  454 
0. 07 
39.  02 
43.  98 
7.00 

$321, 600 
884,  400 
4, 475,  600 
13, 400 
107, 200 
4,120,000 
134,  000 
8, 127,  600 
18,  518,  800 
1,  902,  800 

$1, 768,  800 
1,  527,  600 
4,  609,  600 
80,  400 
348,  400 
4,  430,  400 
536 

3,  618,  000 
9,  993,  200 
• J , 072,  000 

Hogs do 

Meat million  pounds.. 

Pork .do 

Butter do 

Eggs million  dozen.. 

Value  of  excess  of  exports 

38,605,400 

27, 478,  936 

28,  019, 400 

19,  492,  536 

Ten  and  nine  tenths  million  bushels  of  cereals  were  imported,  and 
4.2  million  bushels  exported;  of  the  quantity  imported  5.7  million  bush- 
els consisted  of  corn  (maize),  5.2  million  bushels  of  which  came  from 
the  United  States.  The  greatest  increase  in  exports,  minus  imports, 
comes  on  pork  and  butter.  Denmark  now  supplies  more  pork  to  the 
United  Kingdom  than  any  country,  except  the  United  States,  and 
more  than  all  other  European  countries  put  together.  The  income 
from  this  article  increased  33  per  cent  during  1892  above  what  it  was 
during  the  preceding  year. 

The  exportation  of  butter  decreased  a little  during  1892,  but  as  the 
price  received  was  higher  than  during  1891,  the  value  of  the  product 
amounted  to  about  $250,000  more  in  1892  than  in  1891.  The  exports 
and  imports  of  pork,  butter,  and  eggs  during  1892,  1891,  and  the  aver- 
age for  1881-’91  are  shown  in  the  following  statement: 


Banish  exports  and  imports  of  porlc.  butter,  and  eggs. 


Exports. 

Imports. 

Excess 

of  exports  over 
imports. 

18C2. 

1891. 

1881-’91. 

1892. 

1891. 

1881-’91. 

1892. 

1891. 

1881-’91. 

Pork . . million  pounds . . 

86.  92 

67.  87 

44. 11 

8.  58 

5.  83 

5. 18 

78.54 

62.  04 

38.  94 

Butter do 

ICO.  21* 

101.531 

56.  54 

24.  20 

23.98 

12.  65 

76.  01 

77.  55 

45. 10 

Eggs million  dozen . . 

13.  50 

12.30 

7.70 

1.50 

1.80 

0.70 

12.  00 

10.  50 

7. 00 

* 97.08  million  pounds  went  to  England.  t 98.34  million  pounds  went  to  England. 


E.  W,  WOLL. 
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stickstoffhaltigen  Dimgemitteln),  W.  Hess. — Zeitsch.  angew.  Chem.,  1893,  Heft  3,  pp.  74- 
79;  dbs.  in  Chem.  Centralbl.,  1893, 1,  No.  12,  p.  583. 

Loss  of  nitrogen  in  manures  (Les  per tes  d’ azote  dans  les  fumiers),  A.  Muntz  and  J 
A.  Ch.  Girard. — Bui.  Min.  Agr.,  Paris,  11  (1892),  No.  8,  pp.  860-896. 

Culture  experiments  with  different  forms  of  nitrogenous  and  potassic  ma-  J 
nures  in  the  summer  of  1891,  J.  Sebelien. — Norslc  Landmandsblad,  1891,  No.  23, 
pp.  253-255,  and  No.  24,  pp.  266-268;  abs.  in  Centralbl.  agr.  Chem.,  21,  Heft  12,  pp. 
809-812. 

The  relation  between  the  time  of  seeding  and  the  protein  content  of  barley  J 

E.  Jentys. — Bui.  Acad.  Sci.  Cracovie,  1892;  abs.  in  Centralbl.  agr.  Chem.,  21,  Heft  12, 
pp.  825-827. 

Experiments  with  different  varieties  of  corn  for  green  fodder  (Versucliemit 
verschiedenen  Maissorten  zur  Griin f utter gewinnung),  von  Liebenberg. — Mitt.  Ver. 
Ford,  landw.  VersuoJt  sice  sens,  Heft  7,  part  2,  pp.  129-135. 

Forms  and  colors  of  Saccharum  officinarum  (Formen  und  Farben  von  Saccharum  ]/ 
offioinarum),  F.  Soltwedel  and  F.  Benecke. — Mitt.  Vers.-Sta.  Zuckerrohr,  Semarang, 
Java,  pp.  29,  plates  21;  abs.  in  Bot.  Centralbl.,  54,  No.  1,  p.  28. 

Fertilizer  experiments  on  tobacco,  J.  Hurtado  de  Mendoza. — Bol.  Estacion 
Agron.  de  la  Escuela  general  de  Agr.,  No.  1,  p.  19;  abs.  in  Centralbl.  agr.  Chem.,  22, 
Heft  2,  pp.  90-92. 

Manurial  experiments  with  turnips,  C.  M.  Airman. — Chem.  News,  67  (1893),  pp. 
56-59,  66-68,  and  89-90. 

Comparison  of  varieties  of  mulberries  as  food  for  silkworms  (Essai  d’une 
comparaison  entre  le  murier  d'it  “ du  Tonkin”  et  d’autres  varietes  du  murier),  F.  Lam- 
bert.— Bui.  Min.  Agr.,  Paris,  11  (1892),  No.  7,  pp.  750-764. 

Report  of  the  Laboratory  of  the  National  School  of  Forestry,  1886-1891 
(Rapport  sur  les  travaux  faits  au  laboratoire  de  I’Fcole  nationale  forestiere  pendant  les 
annees  1886-1891),  Henry. — Bui.  Min.  Agr.,  Paris,  11  (1892),  No.  7,  pp.  737-750. 

Influence  of  the  seeds  on  the  formation  of  the  flesh  of  grapes  and  drupes 
(Einfluss  der  Kerne  auf  die  Ausbildung  des  Fruchlfleisches  bei  Traubenbeeren  und  Eernobst), 
Muller-Thurgau. — Jahresber.  dent. -schweiz.  Vers.  Sta.  und  Scliule  Obst-,  Wein-  u. 
Gartenbau,  1892;  abst.  in  Bot.  Centralbl.,  54,  No.  1,  pp.  26,  27. 

The  question  of  the  poisonous  character  of  corn  cockle  (Zur  Kornradenfrage), 

C.  Kornauth. — Pliarm.  Post,  26  (1893),  p.  65;  abs.  in  Chem.  Ztg.,  1893,  Repert.,  p.  44. 

The  repression  of  insects  by  means  of  fungous  diseases  (Tierische  Kulturpflan- 
zenschddlinge  totende  Pilze  und  Hire  pralctische  Verwendung  bei  Fertilgung  der  ersteren ), 

E.  S.  Zurn. — Journ.  Landw.,  40,  Heft  4,pp.  343-356. 

Note  on  Mytilaspis  pomoium  (Note  sur  le  Mytilaspis  pomorum),  L.  Huet  and  E. 
Louise. — Bui.  Min.  Agr.,  Paris,  11  (1892),  No.  7,  pp.  765-768. 

Observations  on  the  occurrence  of  nematodes  on  peas  (Beobachtungen  iiber  das 
Auftreten  eines  Nematoden  an  Erbsen),  Liebscher. — Journ.  Landw.,  40,  Heft  4,pp.  357- 
368. 

Comment  on  Gabriel’s  paper  on  asparagin  as  a food  nutrient,  K.  Voit. — Zeitsch. 
Biol.,  29,  pp.  125-128;  abs.  in  Chem.  Centralbl.,  1893,  L,  No.  7,  p.  363. 

On  the  drying  of  diffusion  residues  (Beitrage  zur  Schnitzeltroclcnung),  M.  Muller 
and  F.  Ohlmer. — Zeitsch.  angew.  Chem.,  1893,  Heft  5,  pp.  142-148. 

On  lard  (Ueber  Sclav  einefett),  E.  Spaeth. — Zeitsch.  angew.  Chem.,  1893,  Heft  5,  pp. 
133-136. 

The  value  of  cooking  and  steaming  food  and  of  warming  water  for  milch 
cows  (Die  Futterung  unseres  Milchviehes  mit  gekochtem  oder  geddmpftem  Futter  und  die 
Verabreichung  angewarmter  Tranke). — Molk  Ztg.,  1893,  No.  2,  pp.  14,  15. 

Feeding  experiments  with  rye  bran  for  cows  (Fiitterungs-  Versuch  mit  Roggen- 
kleie),  von  Liebenberg. — Mitt.  Ver.  Ford,  landw.  Versuchswesens,  Heft  7,  part  2, 
pp.  148-153. 
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Feeding  trial  with  dried  diffusion  residue  for  pigs,  A.  Wolff. — Welcelijlcsche 
Landbouiv  Kroniek,  1892;  abs.  in  Fuhling’s  Lanclw.  Ztg.,  1893,  Heft  4,  pp.  139,  140. 

Further  investigations  on  the  injurious  effects  of  an  insufficient  supply  of 
protein  in  the  food  ( Weitere  Unter  suchungen  iiber  die  Sckddlichlceit  eiweissarmer  N ak- 
rung),  T.  Rosenheim. — Arch.  Pkysiol.,  54,  Heft  1 and  2,  pp.  61-71. 

The  result  of  long-continued  feeding  of  food  deficient  in  albuminoids  ( Ueber 
die  Folgen  Tange  fortgesetzter  eiweissarmer  Nakrung),  I.  Munk. — Centralbl.  med.  Wis- 
sensch.,  1892,  No.  10,  p.  167;  abs.  in  Centralbl.  agr.  Ckem.,21,  Heft  12,  p.  816. 

Experiments  on  the  effect  of  water  and  of  common  salt  on  the  excretion  of 
nitrogen  from  the  animal  body  ( Einige  Versuche  iiber  den  Einfhiss  des  Wassers  und 
des  Kochsalzes  auf  die  Stickstoffausgabe  vom  Tierlcorper),  D.  Dubelir ,—Zeitsck.  Biol.,  28, 
pp.  237-245;  abs.  in  Centralbl.  agr.  Chem.,  22,  Heft  2,  pp.  99,  100. 

Effect  of  muscular  work  on  the  excretion  of  sulphur  ( Ueber  den  Fin  fuss  der 
MusTcelarbeit  auf  die  Schwefelausscheidung),  C.  Beck  and  H.  Benedict. — Arch.  Physiol., 
54,  Heft  1 and  2,  pp.  27-60. 

Effect  of  muscular  work  on  the  excretion  of  phosphoric  acid  ( Finflnss  der 
Muslcelarbeit  auf  die  Ausschcidung  der  Phosphorsdure),  F.  Klug  and  V.  Olsavszky. — 
Arch.  Physiol.,  54,  Heft  1 and  2,  pp.  1-20. 

The  phosphates  in  milk  (Sur  les  phosphates  du  lait),  Duclaux. — Ann.  Inst.  Pas- 
teur, 7 (1893),  No.  1,  pp.  2-17. 

Variations  in  the  fat  content  of  milk  from  day  to  day,  Y.  Melander. — Nordislc 
Mejerie  Tidning,  1892,  Nos.  48  and  49 ; abs.  in  Milch  Ztg.,  1893,  pp.  23,  24,  and  in  Chcm. 
Centralbl.,  1893, 1,  No.  9,  p.  435. 

The  composition  of  butter,  with  special  reference  to  the  percentage  of  water 
allowable  ( Die  Zusammensetzung  der  Butter,  insbesondere  hinsichtlich  des  zuldssigen 
Wassergehalts),  Du  Roi. — Nolle  Ztg.,  1893,  No.  8,  pp.  93,  94. 

Influence  of  rancidity  on  the  content  of  volatile  acids  of  butter  ( Influence  de 
la  rancidite  sur  la  tencur  du  beurre  en  acides  volatils),  Coybetta. — Hind.  Lait.,  18 
(1893),  No.  4,  p.  28. 

On  ptomaines  in  cheese  ( Ueber  Ptomaine  im  Ease),  V.  Malenchini. — Zeitsch. 
Nahr.-Untersuch.  u.  Hyg.,  7,p.  7;  abs.  in  Chem.  Centralbl.,  1893,  I,  No.  8,p.  397. 

The  sampling  of  milk  (Die  Milchproben  Fntnahme),  R.  Backiiaus. — Nolle.  Ztg., 
1893,  No.  5,  pp.  49-51. 

A method  of  determining  fat  in  milk  ( Un  proedde  de  dosage  du  beurre  dans  le  lait), 
A.  Ruffin  and  L.  Segand. — Hind.  Lait.,  IS  (1893),  No.  3,  pp.  19,  20. 

Determination  of  the  fat  content  of  milk  (Zur  Bestimmung  des  Fettgehalts  in  der 
Milch),  Weiss. — Pharm.  Ztg.,  38,  p.  87  ; abs.  in  Chem.  Centralbl.,  1893 , 1,  No.  12,  p.  589. 

Detection  of  goat’s  milk  in  cow’s  milk  (Nachweis  der  Ziegenmilch  in  der  Kuh- 
milch),  Schaffer. — Schweiz.  Wochensch.  Chem.  it.  Pharm.,  31  (1893),  p.  58;  abs.  in 
Chem.  Ztg.,  1893,  llepert.,  p.  67. 

Effect  of  centrifugal  treatment  on  the  distribution  of  bacteria  in  milk  ( Ueber 
die  Wirlcung  des  Zentrifugierens  und  die  Verteilung  der  Balclerien  in  der  Milch),  Nieder- 
Stadt. — Zeitsch.  Nahr.-Untersuch.  u.Hyg.,  7,p.  3;  abs.  in  Chem.  Centralbl.,  1893,  I,  No. 

8,  p.  396. 

On  bitter  milk,  and  the  sterilization  of  milk  by  heating  under  exclusion  of 

air  ( Ueber  bittere  Milch  und  die  Sterilisierung  der  Milch  durch  Frhitzung  unter  Luftab - 
schluss),  M.  Bleisch. — Zeitsch.  Hyg.,  13,  pp.  81-99;  abs.  in  Chem.  Centralbl.,  1893,  No. 

9,  p.  434. 

The  sterilization  of  milk  (Zur  Milchsterilisierung),  K.  Flaach. — Milch  Ztg.,  1893, 
No.  8,  pp.  119-122,  and  No.  9,  pp.  140-143. 

The  sterilization  of  milk  on  a large  scale  ( Ueber  Milchsterilisierung  im  Gross- 
betrieb),  Hesse  .—Zeitsch.  Hyg.,  13,  pp.  42-48;  abs.  in  Chem.  Centralbl.,  1893,  I,  No.  8, 
p.  397. 

How  can  the  souring  of  milk  be  postponed,  and  what  is  the  best  temperature 
for  creaming  milk  centrifugally?  ( Wodurch  Icann  man  die  Milch  lunger  frisch  erhvlten, 
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und  welche  Temperatur  ist  bei  der  Centrifugirung  der  Milch  als  die  giinstigste  anzusclien  ?), 
Hittcher. — Kbnigsberger  land-  u.  for stw.  Ztg.,  also  Eii  filing’s  landw.  Ztg.,  1S93,  Heft  5, 
pp.  164-168. 

On  the  raising  of  cream  on  the  milk  route,  and  experiments  with  appliances 
for  preventing  it  (Zum  Aufrahmen  der  Milch  in  Verkaufswagen  und  Versuclie  mit  llalim- 
verteilern),  A.  Bergmann. — Milch  Ztg.,  1893,  No.  1,  pp.  4,  5;  abs.  in  Chem.  Centralbl., 
1893,  I,  No.  9,  p.  435. 

The  spread  of  contagious  diseases  by  milk  and  dairy  products  ( Die  Ver- 
selileppung  ansteclcender  Krankheiten  durch  die  Milch  and  Mileherzeugnisse,  und  die 
Erzeugung  von  Krankheiten  durch  Milchgenuss) , Metirdorf,  Weigmann,  Neuiiauss, 
Scuuppan,  et  al. — M ollc. -Ztg.,  1893,  No.  8,  gyp.  94-96. 

Separation  of  butter  from  buttermilk  by  the  centrifuge  (Bendement  en  beurre 
de  lait  traite  par  Vecremage  centrifuge  suivi  de  barattage),  Chevron. — Kind.  Lait.,  18 
(1893),  No.  10,  pp.  75-77. 

Organization  and  work  of  cooperative  creameries  in  Denmark  (Organisation 
et  fonctionnement  des  laitcries  cooperatives  au  Danemark),  E.  LouIse. — Bui.  Min.  Agr., 
Baris,  12  (1893),  No.  1,  pp.  46-64. 

On  the  causes  of  abnormal  ripening  of  cheese  ( Ueber  die  Ursachen  und  die  Erreger 
der  abnormalen  Reifungsvor gauge  beim  Ease),  L.  Adametz. — Milch  Ztg.,  1893,  No.  12, 
pp.  187-190. 

Influence  of  temperature  on  the  water  content  of  soft  cheeses  (Recherches  re- 
latives d V influence  de  la  temperature  sur  la  quantile  d’eau  renfermee  dans  les  fromages  a 
pate  molle),  E.  Mee. — Kind.  Lait.,  18  (1893),  No.  11,  jtp.  83-86. 

Agricultural  instruction  in  France  (Das  landwirtschaffliche  Unterrichtswescn  in 
Frankreieh ),  K.  Rumker. — Landw.  Jahrb.,  22  ( 1893 ),  Heft  1 and  2,  pp.  105-228,  figs.  6. 
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Massachusetts  College. — The  animal  report  for  1892  shows  that  the  attendance 
of  students  during  that  year  was  the  largest  in  the  history  of  the  college.  Of 
the  192  students  present  during  the  year,  16  were  from  without  the  State,  and  the 
remaining  174  represented  110  towns.  The  appendix  to  the  report  contains  a large 
number  of  useful  “ facts  for  farmers,”  and  a list  of  good  hooks  on  a variety  of  sub- 
jects, such  as  agriculture,  agricultural  chemistry,  crops,  dairying,  entomology,  feed- 
ing, fertilizers,  forestry,  fruits,  live  stock,  political  science,  etc. 

Oklahoma  Station. — The  hoard  of  regents,  as  at  present  organized,  includes  C. 
O.  Blake,  El  Reno,  president;  J.  E.  Quein,  Edmund,  secretary;  A.  A.  Ewing,  King- 
fisher, treasurer;  J.  C.  Fletcher,  Chandler;  A.  J.  Seay,  governor  of  Oklahoma,  ex- 
officio.  F.  A.  Waugh,  P.  S.,  has  been  appointed  horticulturist. 

Road-making  — The  Ontario  Department  of  Agriculture  has  issued  a special  bul- 
letin on  the  making  of  roads,  by  J.  A.  Bell,  in  which  the  methods  of  construction  of 
different  kinds  of  roads  are  described,  and  suggestions  made  regarding  the  repair, 
maintenance,  and  improvement  of  country  roads. 

University  Extension  Work  in  Agriculture. —A  prospectus  of  the  Agricultu- 
ral Department  of  the  University  College  of  North  Wales  outlines  the  system  of 
outside  work  carried  on  under  the  supervision  of  the  college.  The  work  is  classified 
as  follows:  (1)  Dairy  instruction;.  (2)  classes  for  the  instruction  of  schoolmasters  in 
agriculture,  chemistry,  botany,  etc.;  (3)  local  classes  in  agriculture ; (4)  extension 
lectures;  (5)  field  experiments. 

Three  dairy  schools  have  been  established  in  different  places  in  connection  with 
the  college,  and  the  college  also  possesses  a fully  equipped  traveling  dairy,  which  is 
carried  from  place  to  place  in  accordance  with  arrangements  made  with  local  com- 
mittees. 

The  course  of  instruction  for  schoolmasters  is  arranged  as  follows : First  year — 
Agriculture,  16  lectures  and  2 -field  demonstrations;  chemistry,  8 lectures ; botany, 
8 lectures.  Second  year — Agriculture,  16  lectures  and  2 field  demonstrations;  agri- 
cultural chemistry,  8 lectures ; zoology  and  physiology,  8 lectures.  The  lectures  are 
as  a rule  delivered  on  alternate  Saturdays  throughout  the  session.  At  the  end  of  the 
course  a certificate  is  granted  to  candidates  who  have  passed  an  examination. 

11  With  the  view  of  furthering  the  promotion  of  permanent  centers  of  agricultural 
education  throughout  the  country  districts,  the  Agricultural  Department  is  pre- 
pared, in  the  manner  described  below,  to  render  assistance  to  committees  formed  for 
the  purpose  of  promoting  the  establishment  of  classes  in  agriculture: 

(1)  To  assist,  by  means  of  introductory  lectures  and  otherwise,  in  the  formation 
of  evening  classes  in  agriculture.  Such  lectures  will  be  delivered  free  wherever  the 
local  committees  guarantee  the  traveling  expenses  of  the  lecturer  and  make  the  neces- 
sary local  arrangements. 

(2)  To  grant  permission  to  teachers  recommended  by  the  committee  to  attend  the 
college  course  of  agriculture  for  teachers  at  its  nearest  center. 

(3)  To  contribute,  as  far  as  the  funds  at  its  disposal  will  admit,  towards  the 
traveling  expenses  of  schoolmasters  attending  such  courses. 
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(4)  To  lend  wall  diagrams,  tables,  books,  illustrative  sets  of  specimens  of  rocks, 

soils,  manures,  plants,  seeds,  etc.  * * * 

(5)  To  conduct  examinations  for  any  local  exhibition  which  may  bo  offered  for  the 

purpose  of  enabling  students  of  evening  classes  to  proceed  to  the  college.  * * * 

(6.  To  furnish  plans  and  instructions  for  the  management  of  small  experimental 
plats  for  purposes  of  demonstration.” 

The  college  is  prepared  during  the  next  session  to  offer  short  courses  of  lectures  in 
the  principal  agn  Itural  centers  of  North  Wales,  on  the  following  subjects : Drain- 
age and  improvement  of  land ; laying  down  and  management  of  pasture ; live  stock  of 
the  farm;  dairying  and  its  successful  conditions;  the  cultivation  of  vegetables ; man- 
agement and  rotation  of  crops;  insects  injurious  to  crops;  domestic  animal  pests 
(sheep  rot,  warble,  etc.) ; the  chemistry  of  soils  and  manures  (artificial  and  natural) ; 
foods  and  feeding  stuffs;  diseases  of  field  crops;  and  the  plants  of  the  farm. 

Since  the  establishment  of  the  agricultural  department  of  the  college,  field  experi- 
ments have  been  carried  out  in  many  parts  of  North  Wales,  and  at  the  present  time 
experiments  are  in  progress  on  the  manuring  of  oats,  pasture  land,  hay,  and  root 
crops. 

Fertilizers  for  turnips  and  pastures. — The  Agricultural  Department  of  the 
University  College  of  North  Wales  has  published  reports  on  experiments  with  fer- 
tilizers on  pasture  lands  and  on  Swedish  turnips  at  a number  of  places  in  North 
Wales.  In  general,  the  results  show  good  returns  from  the  use  of  basic  slag.  The 
quality  of  the  slag  was  found  to  be  very  important. 

Traveling  Dairies. — The  annual  report  of  the  Queensland  Department  of  Agri- 
culture for  the  year  1891-92  contains  an  account  of  the  work  done  by  traveling 
dairies  in  Queensland  during  the  year.  These  dairies  are  operated  under  the  direc- 
tion of  the  Department  and  spend  ten  days  in  each  place  visited,  giving  instruction 
iu  improved  methods  of  butter  and  cheese-making.  It  is  stated  that  while  the 
expense  of  working  the  dairies  is  small,  they  have  had.  an  important  influence  in 
improving  the  quality  of  the  butter  and  cheese  made  in  the  colony. 

Fertilizer  Inspection  in  Georgia. — Bulletin  No.  23  of  the  Department  of  Agri- 
culture of  Georgia,  by  G.  F.  Payne,  State  chemist,  contains  notes  on  valuation  and 
methods  of  inspection;  legislation  relating  to  fertilizers  in  Georgia;  an  essay  on  the 
history,  nature,  and  uses  of  commercial  fertilizes;  analyses,  with  comments,  of  a 
fruit  preservative,  lime,  and  limestone;  tabulated  results  of  examinations  of  over 
1,200  samples  of  materials,  including  commercial  fertilizers,  kainit,  muriate  of  pot- 
ash, sulphate  of  potash,  nitrate  of  soda,  cotton-seed  meal,  minerals,  mineral  water, 
marls,  clay,  and  natural  phosphates;  formulas  for  fertilizer  mixtures  for  different 
crops;  and  tabulated  data  on  the  growth  of  the  fertilizer  trade  in  Georgia  since  1874. 

India. — The  report  on  crop  experiments  in  the  Bombay  Presidency,  1891-’92,  gives 
an  account  of  83  field  experiments  in  different  localities  with  rice,  wheat,  sugar 
cane,  cotton,  and  a variety  of  native  crops. 


LIST  OF  PUBLICATIONS  OF  THE  UNITED  STATES  DEPARTMENT  OF  AGRICULTURE. 

MARCH,  1893, 


Bureau  of  Animal  Industry: 

BlCEBulIetm  No.  1. — Report  on  Investigations  into  the  Nature,  Causation,  ancl  Pre- 
vention of  Texas  or  Southern  Cattle  Fever. 

Division  of  Botany: 

Farmer's  Bulletin  No.  10. — The  Russian  Thistle  and  other  Troublesome  Weeds 
in  the  Wheat  Region  of  Minnesota  and  North  and  South  Dakota. 

Division  of  Chemistry; 

Bulletin  No.  36. — Experiments  with  Sugar  Beets  in  1892. 

Division  of  Statistics: 

Report  No.  102  (new  series),  March,  1893. — Agriculture  in  Alaska;  Foreign  Of- 
ficial Crop  Estimates;  European  Crop  Report;  Wheat  Crop  of  the  World; 
Freight  Rates  of  Transportation  Companies. 

Report  on  Distribution  and  Consumption  of  Corn  and  Wheat,  March,  1893. 
Report  No.  5 (miscellaneous  series). — Production  and  Distribution  of  the  Prin- 
cipal Agricultural  Products  of  the  World. 

Weather  Bureau: 

Monthly  Weather  Review,  December,  1892. 

Supplement  to  Monthly  Weather  Review  forDecember — Annual  Summary  for  1892. 
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Agricultural  Experiment  Station  of  the  Agricultural  and  Mechanical 
College  of  Alabama: 

Bulletin  No.  42,  January,  1893. — Cooperative  Soil  Test  Experiments. 

Arkansas  Agricultural  Experiment  Station: 

Bulletin  No.  21,  December,  1892. — Grapes;  Some  Insects  and  Fungous  Diseases 
and  their  Remedies ; Spraying  Apparatus ; Apples  and  Grapes  in  Arkansas. 
Bulletin  No.  22,  December,  1892. — Sorghum  and  Cane  Sugar  Culture  ; Sirup  and 
Sugar  Making  on  Small  Farms;  Some  Field  Experiments  with  Canteloupes 
and  Corn. 

Agricultural  Experiment  Station  of  the  University  of  California: 

Bulletin  No.  100,  February  12,  1893.— -Investigation  of  the  Cattle  Foods  of  Cali- 
fornia. 

Connecticut  Agricultural  Experiment  Station: 

Bulletin  No.  115,  March,  1893. — Common  Fungous  Diseases  and  their  Treatment; 
Preparation  of  Fungicides. 

Delaware  College  Agricultural  Experiment  Station: 

Bulletin  No.  19,  December,  1892. — Can  Peach  Rot  be  Controlled  by  Spraying? 
A Preliminary  Report. 

Georgia  Experiment  Station: 

Bulletin  No.  20,  February,  1893. — Fertilizer,  Culture,  and  Variety  Experiments; 

Corn  and  Cotton. 

Fifth  Annual  Report,  1892. 

Agricultural  Experiment  Station  of  the  University  of  Idaho: 

Bulletin  No.  2,  December,  1892. — Announcement  and  Proposed  Work  of  the  Sta- 
tions. 

Agricultural  Experiment  Station  of  the  University  of  Illinois: 

Bulletin  No.  22,  August,  1892. — Experiments  with  Wheat,  1891-’92. 

Bulletin  No.  23,  November,  1892. — Experiments  with  Oats,  1892. 

Fifth  Annual  Report,  1891-92. 

Louisiana  Agricultural  Experiment  Stations: 

Bulletin  No.  20  (2d  ser.),  January,  1893. — Tobacco  Growing  in  Louisiana,  with 
Results  of  Experiments  at  Calhoun,  Louisiana. 

Maryland  Agricultural  Experiment  Station: 

Bulletin  No.  13,  June,  1891. — Strawberries. 

Hatch  Experiment  Station  of  the  Massachusetts  Agricultural  College: 
Meteorological  Bulletin  No.  50,  February,  1893. 

Mississippi  Agricultural  Experiment  Station  : 

Bulletin  No.  23,  February,  1893. — Varieties  of  Cotton. 

Bulletin  No.  24,  February,  1893. — Fertilizers  for  Cotton. 

Technical  Bulletin  No.  1,  December,  1892. — A Chemical  Study  of  the  Cotton 
Plant. 
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Agricultural  Experiment  Station  of  Nebraska: 

Bulletin  No.  26,  March,  1893.— Meteorological  Observations  for  1892. 

Bulletin  No.  27,  March,  1893. — Experiments  in  the  Culture  of  Sugar  Beets  in 
Nebraska. 

Sixth  Annual  Report,  1892. 

Nevada  Agricultural  Experiment  Station: 

Fifth  Annual  Report,  1892. 

New  Jersey  Agricultural  Experiment  Stations: 

Bulletin  No.  92,  February,  1893.— Feeding  Experiments  with  Horses;  Dried 
Brewers’  Grain  vs.  Oats. 

Agricultural  Experiment  Station  of  New  Mexico: 

Bulletin  No.  8,  November,  1892.— Wheat,  Oats,  Barley,  Rye,  Sugar  Beets,  Sorghum, 
and  Canaigre — Varieties  Tested,  Manner  of  Planting,  Irrigating  and  Cultivat- 
ing; Results  Obtained. 

Bulletin  No.  9,  December,  1892. — Insecticides  and  their  Appliances. 

Third  Annual  Report,  1891-’92. 

Cornell  University  Agricultural  Experiment  Station: 

Bulletin  No.  49,  December,  1892. — Sundry  Investigations  of  the  Year. 

North  Dakota  Agricultural  Experiment  Station: 

Third  Annual  Report,  1892. 

Ohio  Agricultural  Experiment  Station: 

Bulletin  No.  45,  December,  1892. — Insects  Affecting  the  Blackberry  and  Rasp- 
berry. 

Bulletin  No.  48,  February,  1893. — Profit  in  Spraying  Orchards  and  Vineyards. 
Oklahoma  Agricultural  Experiment  Station: 

Bulletin  No.  4,  October,  1892. — Tests  of  Varieties— Oats,  Corn,  Spring  Wheat, 
Irish,  and  Sweet  Potatoes. 

Oregon  Experiment  Station: 

Bulletin  No.  23,  February,  1893. — Experiments  in  the  Culture  of  the  Sugar  Beet 
in  Oregon. 

Rhode  Island  State  Agricultural  Experiment  Station: 

Bulletin  No.  21,  January,  1893. — Sea-Weeds — Their  Agricultural  Value;  The 
Chemical  Composition  of  Certain  Species. 

South  Carolina  Agricultural  Experiment  Station: 
r Fifth  Annual  Report,  1892. 

Agricultural  Experiment  Station  of  Utah: 

Third  Annual  Report,  1892. 

Virginia  Agricultural  and  Mechanical  College  Experiment  Station: 
Bulletin  No.  22,  November,  1892. — Bush  Fruits. 

West  Virginia  Agricultural  Experiment  Station: 

Bulletin  No.  26,  September,  1892. — Law  and  Regulations  Concerning  the  Sale  of 
Commercial  Fertilizers  in  the  State  of  West  Virginia;  Analyses. 

Bulletin  No.  27,  November,  1892. — Notes  on  Pruning. 

Bulletin  No.  28,  December,  1892. — Plat  Experiments  with  Commercial  Fertilizers 
on  Corn. 

Agricultural  Experiment  Station  of  the  University  of  Wisconsin: 

Bulletin  No.  34,  January,  .1893. — Preventive  Treatment  for  Apple  Scab,  Downy 
Mildew  and  Brown  Rot  of  Grape,  Potato  Blight,  and  the  Smut  of  Wheat  and 
Oats. 

Wyoming  Agricultural  Experiment  Station: 

Bulletin  No.  11,  February,  1893. — Crop  Report  for  1892. 

Bulletin  No.  12,  April,  1893. — Ground  Squirrels  (Gophers). 
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The  feasibility  and  desirability  of  home-mixing  of  fertilizers  have 
been  clearly  demonstrated  by  the  stations.  The  published  results  of 
investigations  by  stations  engaged  in  the  examination  of  fertilizers 
leave  no  doubt  regarding  the  fact  that  “from  such  raw  materials  as  are  in 
our  markets,  without  the  aid  of  milling  machinery,  mixtures  can  be 
and  are  annually  made  on  the  farm,  which  are  uniform  in  quality,  fine, 
and  dry,  and  equal  in  all  respects  to  the  best  ready-made  fertilizers.” 

The  advantages  to  be  derived  from  home-mixing  are  so  obvious  that 
it  is  hardly  necessary  to  do  more  than  enumerate  them  : 

(1)  Reduction  in  expense. — This  is  strikingly  brought  out  in  a recent 
bulletin  of  the  New  Jersey  Station.  Home-mixed  fertilizers  represent- 
ing a purchase  of  540  tons  gave  an  average  cost  per  ton  of  $31.36  at  the 
point  of  consumption.  The  average  cost  per  ton  of  eight  special  brands 
selected  as  the  most  highly  concentrated  of  212  brands  examined  was 
$43.50,  “ or  a difference  of  $12.14  per  ton  in  favor  of  the  home  mixtures, 
which  contained  at  least  $2  worth  of  plant  food  in  excess  of  that  in  the 
manufactured  brand.” 

(2)  A definite  knowledge  of  the  nature  of  the  plant  food  employed! — 
Each  ingredient  can  be  separately  examined  by  the  purchaser,  inferior 
materials  can  be  readily  detected,  and  those -best  adapted  to  special 
needs  selected. 

(3)  The  preparation  of  mixtures  suited  to  special  needs  of  soil  or  crop. — 
“It  is  self-evident  that  an  intelligent  farmer  by  home-mixing  is  better 
able  than  anyone  else  can  be  to  adapt  the  composition  of  his  fertilizers 
to  the  special  requirements  of  his  land  as  well  as  of  his  crop.” 

(4)  The  indirect  educational  advantages. — This  is  probably  the  strong- 
est recommendation  of  the  practice.  It  will  encourage  a spirit  of  in- 
quiry among  those  using  fertilizers,  and  will  lead  them  to  study  and 
apply  the  results  of  agricultural  research,  thus  contributing  much  to- 
ward the  fixing  of  the  practice  of  farming  on  a rational,  scientific  basis. 

The  time  has  come  when  the  farmer  should  discard  “ a system  which 
leads  him  to  consider  chiefly  the  rival  claims  of  competing  manufactur- 
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ers  rather  than  his  own  needs,”  and  should  by  some  system  of  coopera- 
tion buy  the  mimixed  materials  for  his  fertilizers  under  their  proper 
names  in  large  quantities,  and  mix  them  as  an  intelligent  consideration 
of  the  object  desired  seems  to  suggest. 

With  the  vast  amount  of  station  literature  sent  broadcast  through 
the  country  giving  the  latest  and  most  reliable  information  on  the  best 
sources  of  supply  of  fertilizing  materials,  the  most  effective  mixtures 
and  combinations  for  different  crops  and  soils,  and  the  best  methods  of 
application,  there  is  no  reason  why  intelligent  home-mixing  of  fertilizers 
should  not  be  generally  practiced  to  the  marked  advantage  of  the  farm- 
ing community. 


Questions  relating  to  the  vitality  and  purity  of  seeds  have  already 
engaged  the  attention  of  a number  of  our  stations.  The  objects  and 
methods  of  such  examinations  of  seeds  as  the  stations  make  and  the 
importance  of  systematic  seed-testing  are  not  fully  appreciated  in  this 
country.  The  tests  thus  far  made  have  on  the  whole  made  a favorable 
showing  for  the  responsible  growers  and  dealers  in  American  seeds. 
This  is  especially  true  of  the  seeds  of  ordinary  vegetables.  But  it  has 
also  been  shown  that  in  many  instances  the  farmer  is  defrauded  in  the 
purchase  of  old  or  impure  seeds.  The  business  of  seed  growing  and 
selling  is  greatly  expanding  with  the  growth  of  our  farm  population 
and  the  diversification  of  agriculture.  There  is  increasing  need  that 
the  stations  should  keep  a watchful  eye  over  the  interests  of  the  farm- 
ers in  this  direction,  and  that  at  least  the  leaders  of  progressive  agri- 
culture in  this  country  should  clearly  understand  what  is  implied  in 
scientific  seed- testing. 

The  system  of  seed  investigation  and  control  now  in  vogue  in  Europe 
was  originated  by  Prof.  F.  hiobbe,  of  Tharand,  Saxony.  The  methods 
which  he  worked  out  are  used  with  more  or  less  modification  in  the  nu- 
merous seed-control  stations  in  operation  in  Germany  and  other  European 
countries.  It  was  hoped  that  Prof.  FTobbe  would  consent  to  prepare 
an  article  on  seed  investigation  for  the  Becord.  When  he  found  him- 
self unable  to  undertake  this  work,  Dr.  Oscar  Burchard,  of  the  Botanical 
Laboratory  and  Seed-Control  Station  at  Hamburg,  was  invited  to  write 
the  article  on  this  subject,  a part  of  which  is  published  in  the  present 
number  of  the  Becord.  The  plan  for  the  article  was  arranged  by  con- 
sultation with  Prof.  Bobbe,  who  has  kindly  written  the  following  as  an 
introduction. 

Tlie  investigation  and  control  of  seeds  for  agricultural  use,  which  was  developed 
in  Germany,  and  has  been  in  effective  operation  there  and  in  other  European  coun- 
tries for  a number  of  years,  is  happily  making  headway  in  the  United  States.  The 
treatise  upon  the  subject  by  Dr.  O.  Burchard,  of  Hamburg,  which  I have  read  with 
interest,  seems  to  me  well  fitted  to  explain  the  object,  the  working  methods,  and 
the  most  desirable  ways  of  organizing  seed-control  stations,  and  hence  to  be  of  serv- 
ice for  promoting  international  cooperation  in  the  struggle  against  the  extensive 
and  disastrous  evils  which  obtain  in  seed  traffic. 


THE  OBJECT  AND  METHODS  OF  SEED  INVESTIGATION  AND 
THE  ESTABLISHMENT  OF  SEED-CONTROL  STATIONS. 


Dr.  Oscar  Burchard. 

Thanks  to  the  advance  in  agriculture  and  the  increasing  effort  to 
secure  large  grain  and  fodder  crops,  the  production  and  consumption 
of  seed  have  greatly  increased.  The  commercial  aspect  of  the  seed 
industry  has  steadily  kept  pace  with  the  demand,  and,  with  the  con- 
tinued improvement  and  widening  of  commercial  relations,  seeds  from 
many  sources  and  of  manifold  variety  and  kind  and  differing  widely  in 
value  are  found  in  all  our  markets.  Under  the  influence  of  competi- 
tion, which  affects  agriculture  as  it  does  other  industries,  the  farmer  is 
forced  to  utilize  every  means  to  increase  and  improve  his  products. 
One  of  these  means  is  the  use  of  better  seed.  Experience  shows  that, 
next  to  securing  correctly  labeled  varieties,  the  quality  of  the  seed 
itself  is  of  the  most  importance. 

In  the  estimation  of  the  value  of  seeds  a number  of  different  factors 
have  to  be  considered.  Many  of  these  are  not  easily  judged  by  the  ex- 
ternal appearance  of  the  sample. 

A sort  of  control  of  the  value  of  the  cereal  grains  has  been  exercised 
from  time  immemorial  by  use  of  the  sj)ecific  gravity,  i.  e.,  the  weight  of 
a given  volume,  though  this  gives  only  a very  imperfect  idea  of  the 
quality.  The  large  size  of  these  seeds  makes  it  comparatively  easy  to 
judge  of  their  purity.  To  form  even  an  approximately  correct  estimate 
of  the  value  of  smaller  seeds  from  their  weight  and  appearance  is  much 
more  difficult,  and  with  clover  and  grass  seeds,  which  are  so  important 
for  the  growing  of  fodder,  it  is  practically  impossible. 

In  the  year  1869,  Prof.  F.  Nobbe,  of  Tharand,  Saxony,  made  the 
remarkable  observation  that  out  of  a number  of  samples  of  grass  seed 
sent  him  for  botanical  examination  only  about  30  per  cent  of  the  spe- 
cies corresponded  with  what  the  labels  called  for.  This  circumstance 
led  to  the  examination  of  a large  number  of  specimens  of  seeds  taken 
from  the  stock  of  different  growers  and  dealers.  It  was  found  that  the 
percentages' of  correctly  named  varieties  of  seeds  fell  far  below  what 
ought  to  be  expected,  and  more  than  that,  in  most  cases  the  foreign 
admixtures  were  of  such  a character  .as  to  greatly  impair  the  chances 
of  satisfactory  development  of  the  valuable  portions  of  the  seed.  Thus, 
for  example,  seeds  of  meadow  grasses  contained  a large  proportion  of 
seeds  of  various  wild  grasses,  the  plants  from  which  would  shade  the 
desirable  grasses  and  tend  to  prevent  their  normal  germination  and 
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growth.  Clover  seed  contained  dodder  and  other  undesirable  admix- 
tures. In  fact,  it  transpired  that  the  whole  seed  business  was  in  a 
really  deplorable  condition. 

These  observations  of  Prof.  Nobbe  led  the  German  farmers  to  send 
samples  of  the  seed  which  they  purchased  to  the  experiment  station 
at  Tharand  for  tests  of  the  genuineness  and  purity  as  well  as  the  ger- 
minating power.  These  three  characters  came  to  be  recognized  as  the 
fundamental  factors  in  the  estimation  of  the  quality  of  seed.  The 
methods  of  seed  examination  which  have  since  become  current  include 
tests  of  each  of  these  separately.  By  uniting  the  results  of  these  sev- 
eral tests,  in  each  case,  an  estimate  is  made  of  what  Nobbe  has  termed 
the  intrinsic  value  ( Gebrauchswerth)  of  a given  specimen  of  seed,  and 
their  rational  interpretation  gives  the  value  for  practical  use  (Nutz- 
werth)  of  commercial  seeds. 

Thus  was  established  at  Tharand,  in  1869,  the  first  seed-testing 
station.  This  assumed  such  an  importance  that  kindred  institutions 
were  speedily  established  in  other  jffaces,  until  to-day  there  are  forty- 
two  of  these  stations  in  Germany  alone,  and  many  more  in  other  coun- 
tries. Their  usefulness,  which  is  becoming  more  and  more  manifest,  is 
twofold. 

It  is  evident,  in  the  first  place,  that  the  estimation  of  the  intrinsic 
value  of  seeds  and  the  solution  of  numerous  other  questions  regarding 
their  quality  offer  to  the  practical  farmer  the  best  possible  means  for 
judging  the  value  of  the  seeds  he  finds  offered  for  sale.  In  the  second 
place  the  statistical  results  of  the  seed  tests  as  they  have  been  made 
through  a long  series  of  years  show  a very  marked  improvement  in  the 
intrinsic  value,  and  especially  in  the  purity  of  the  seeds  in  the  market. 
This  improvement  has  been  brought  about  by  the  united  effort  of  the 
specialist  who  examines  the  seeds  and  the  farmers  who  make  use  of 
the  results  of  the  examinations.  Furthermore,  the  dealers  have  reaped 
benefit  from  the  system  of  seed  investigation,  since  sellers  of  good 
wares  are  protected  from  the  injurious  competition  of  inferior  goods. 
Experience  has  shown  that  through  the  introduction  of  the  seed  con- 
trol, notwithstanding  the  higher  prices  that  have  been  demanded  for 
tested  seed,  the  sales  have  been  in  no  way  diminished. 

The  examination  of  seeds,  as  has  been  stated,  is  not  confined  to  tests 
of  purity  and  germinating  power.  The  seed:control  stations  push  the 
botanical  examinations  of  seeds  in  various  directions.  The  advance 
of  botanical  knowledge  of  seeds  makes  it  possible  to  test  the  purity  of 
the  less  common  kinds  of  seeds,  and  to  distinguish  between  different 
varieties  as  well  as  species.  It  is  becoming  more  and  more  practicable, 
not  only  to  identify  the  foreign  constituents,  but  also  to  tell  to  what 
extent  and  in  what  ways  the  latter  are  inferior  or  harmful.  And  it  is 
essential  that  the  botanist  by  whom  the  examinations  are  made  should 
be  familiar  with  botany  in  the  widest  sense,  for  it  becomes  his  duty  to 
give  information  as  to  the  material  itself,  and  also  to  advise  as  to  the 
overcoming  of  difficulties  of  many  kinds. 
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Having  referred  to  tlie  objects  of  seed  investigation,  we  have  now  to 
consider  the  methods  in  vogue  among  the  seed-control  stations  in  Ger- 
many. 

Sampling. — In  examining  a sample  of  seed,  the  first  question  is 
whether  it  is  a fair  one.  Hoes  it  represent  the  composition  and  char- 
acter of  the  whole  lot  in  every  particular!  This  matter  is  of  very  great 

importance  and  can  not  be  insisted  upon  too  strongly.  An  

error  in  taking  the  sample  will  render  the  most  skillful  anal- 
ysis worthless.  The  nonagreement  of  examinations  of  dif- 
ferent samples  of  the  same  seed  is  due  in  most  cases  to  bad 
sampling.  In  order  to  obtain  a fair  average  sample  from  a 
lot  of  seed  it  must  be  taken,  not  from  a single  portion  of  the 
whole,  but  from  many  different  portions.  If  the  lot  to  be 
sampled  is  not  too  large,  it  can  be  poured  upon  a suitable 
cloth,  e.  gr  sacking,  on  a floor,  thoroughly  mixed  with  a shovel, 
and  the  surface  made  flat.  Successive  small  portions  are  then 
taken  from  at  least  ten  places,  some  at  the  surface,  others  at 
the  bottom,  and  all  combined  in  one  sample.  If  the  lot  is  too 
large  to  be  handled  in  this  way,  small  samples  are  taken 
directly  from  the  individual  sacks  by  means  of  a sampling 
tube.  The  instruments  most  used  for  this  purpose  in  Ger- 
many are  the  well-known  sampling  tubes  devised  by  Prof. 

Nobbe.  These  are  of  two  kinds,  the  grain  sampler  ( Korn - 
probenstecher)  and  clover-seed  sampler  (Kleeprobenstecher). 

For  cereal  and  similar  sized  seeds  the  grain-sampler  (Fig.  1), 
which  is  the  larger  of  the  two  instruments,  is  employed.  This 
is.  shaped  like  a cane,  hollow,  provided  with  a handle 
at  one  end  and  terminating  in  a point  at  the  other. 

It  consists  of  two  tubes,  one  inside  the  other,*  both 
are  perforated  by  a series  of  holes  from  one  end 
to  the  other.  The  cylinders  may  be  turned,  one 
about  the  other,  so  as  to  open  or  close  the  holes,  fig.  l.Grain- 
The  point  of  the  instrument  is  introduced  into  the  sampler* 
top  of  the  bag,  and  pressed  downward  to  the  bottom.  The 
inner  tube  is  then  turned  so  as  to  open  the  holes.  When 
it  is  filled  with  seed  it  is  turned  back  so  as  to  close  the  holes, 
and  the  contents  thus  serve  as  a sample  from  the  whole 
length  of  the  bag.  The  tube  is  1.2  cm.  in  diameter,  and  1 
meter  in  length. 

For  drawing  samples  of  small  seeds,  especially  clovers,  tim- 
othy, rape,  etc.,  the  clover-seed  sampler  (Fig.  2)  is  very  much 
used.  It  has  a length  of  30  cm.  and  a diameter  of  G mm. 
seed  sampler.  2 cm.  from  the  finely  drawn-out  point  there  is  an  oval 

opening  15  mm.  long  and  4 mm.  broad  through  which  the  seeds  may 
run  sidewise  into  the  tube  when  plunged  into  the  bag.  The  lower  part 


Fig.  2.  Clover- 
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of  tlie  tube  will  thus  hold  a small  sample  when  the  tube  is  withdrawn. 
If,  for  example,  the  sample  is  to  be  taken  from  several  bags  of  seed, 
three  small  portions  are  drawn  from  each  bag,  one  near  the  top,  another 
in  the  middle,  and  the  third  near  the  bottom.  These  small  portions  are 
put  together  and  make  the  whole  sample. 

Size  of  the  sample. — Accurate  results  in  the  investigation  of  seeds 
depend  not  merely  upon  the  manner  of  taking  the  sample,  but  also  to 
some  extent  upon  its  amount.  For  instance,  in  determining  the  purity 
of  seed,  as  will  be  shown  beyond,  it  is  often  necessary  to  take  special 
care  in  selecting  the  small  portion  which  is  used  for  analysis,  and  the 
range  of  error  is  largely  dependent  upon  the  size  of  the  sample  orig- 
inally drawn.  Furthermore,  the  determination  of  certain  impurities, 
e.  g .,  the  seeds  of  certain  parasites  or  the  size  of  the  different  species  of 
seeds,  often  makes  a comparatively  large  sample  necessary.  The  ex- 
perience in  Germany  has  been  such  that  upon  the  suggestion  of  Dr. 
Nobbe  the  Association  of  German  Agricultural  Experiment  Stations 
has  fixed  upon  the  following  for  minimum  quantities  for  samples  of 
seeds  of  the  species  named:  Graminece,  Trifolium , Lotus , Spergula , 
Lepidium , Pimpinella , Anethum , Feeniculum , Garum , JDaucus , Petroseli- 
num , Apium , Papaver , Nicotiana , Betula , Polygonum , Sorghum,  Medicago, 
Ornithopus  sativus,  Onohryehis  sativa,  Vicia,  Lens , Brassiea , Camelina, 
Sinapis, Laetuea,  Allium,  Gichorium,  Linum,  Cannabis,  Abuts,  Carpinus , 
and  Conifer ae,  100  grams;  and  Cerealia , Zea,  Phaseolus,  Pisum,  Lupinus, 
Paha,  Helianthus,  Beta , Pomacew,  Quercus,  and  Fagus,  250  grams. 

It  occasionally  happens  that  examinations  of  seed  for  disputed  cases 
are  to  be  made.  For  this  purpose  the  average  sample  is  divided  into 
two  or  more  portions,  of  which  one  or  more  are  to  be  retained  under 
seal.  The  same  is  done  where  the  examinations  are  for  use  in  court. 
For  estimation  of  specific  gravity  1J  liters  are  taken,  since  the  impuri- 
ties must  be  removed  before  the  determination  is  made,  and  at  least  1 
liter  of  pure  seed  is  needed  for  the  latter. 

In  packing  the  sample  for  shipment  great  care  is  needed  to  insure 
against  loss  or  injury.  Wrappers  may  break  so  that  part  of  the  sample 
will  escape  and  not  enough  remain  for  the  needed  tests,  or  the  seed 
may  be  wet  and  dried  and  its  germinating  power  impaired  thereby. 
Stout,  tight  boxes  are  preferable.  If  these  cannot  be  obtained  several 
layers  of  thick  x>aper  should  be  used. 

When  the  sample  is  received  at  the  station  it  is  entered  upon  the 
registry  book  and  its  net  weight  noted.  Thereupon  preparations  for 
analysis  are  made.  The  first  of  these  is  the  making  of  the  u smaller 
average  sample,”  which  serves  for  estimating  the  purity  and  from  which, 
in  consequence,  all  foreign  seeds  and  extraneous  matter  are  to  be  re- 
moved. 

Quantitive  estimation  of  purity. — In  the  quantitive  determination  of 
the  percentage  of  foreign  matters  it  is  essential  that  the  “ smaller  aver- 
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age  sample ” should  accurately  represent  the  original  sample.  For  pre- 
paring it  the  so-called  pouring  method  has  come  to  be  regarded  as  the 
best.  In  this  the  original  sample  is  poured  slowly  from  a wide-mouthed 
flask  into  a shallow  vessel  or  upon  a large,  clean  sheet  of  glazed  paper. 
During  the  pouring  portions  of  the  seed  are  taken  regularly  with  a 
small  spoon.  These  portions,  being  from  all  parts  of  the  original,  to- 
gether make  a fair  sample  of  it.* 

A certain  minimum  quantity  is  requisite  for  the  small  sample.  How 
large  it  shall  be  depends  upon  the  kind  and  size  of  the  seed  to  be  inves- 
tigated. The  minimum  quantities  used  in  Germany  for  different  kinds 
of  seed  are  as  follows:  Poa,  Agrostis , Alopecurus , Aira , and  Trisetum, 2 
grams ; Trifolium  repens,  T.  liybridum , Holcus , Spergula , Anthoxanthum , 
Anethum , Carum , and  Fceniculum , 5 grams  5 Trifolium  pratense,  T.in- 
carnatum , Medicago  saliva,  M.  lupulina , Anthyllis , Phleum , Lolium , Ths- 
tuca  pratensis,  Bactylis , Gynosurus,  and  Baucus,  10  grams  5 Ornithopus , 
Acer,  TJlmus,  and  Omits,  20  grams  5 Onobrychis,  Sorghum,  and  Brassica, 
25  grams  f Cerealia,  Lens , Polygonum,  Vicia,  Linum,  Picea,  Pinus, 
Larix , and  Garpinus,  30  grams;  and  Beta,  Pisum,  Phaseolus,  Faba,  Zea, 
Lupinus,  Quercus,  and  Fagus,  50  grams. 

The  examination  is  carried  out  as  follows:  The  small  sample  which 
has  been  prepared  as  just  described  and  has  been  weighed  accurately 
to  the  milligram,  is  designated  as  (u)  and  put  on  a half  sheet  of  glazed 
paper  in  a pile  at  the  right.  Successive  portions  are  then  brought  to 
the  middle  of  the  sheet  by  a horn  spatula  and  spread  out  so  that  the 
individual  seeds  can  be  easily  distinguished.  The  foreign  materials, 
which  are  classed  as  u foreign  mixture,”  are  sorted  out  and  put  in  a 
small  pile  (b)  beside  (a),  while  all  the  genuine  seeds,  i.  e.,  those  which 
are  really  of  the  kind  claimed,  are  put  in  a pile  (c)  at  the  left.  This 
operation  is  repeated,  the  greatest  pains  being  taken  to  avoid  loss  of 
any  of  the  material.  A small  loss  in  weight  by  evaporation  of  moisture 
and  escape  of  dust  is  unavoidable,  but  it  is  neglected  when  it  does  not 
exceed  1 or  2 per  cent  of  the  whole,  as  it  may  be  assumed  to  fall  pro- 
portionately on  (b)  and  (c). 

The  materials  which  are  classified  as  foreign  mixtures  (b)  may  be 
divided  into  three  classes : (1)  All  seeds  of  other  species  or  varieties 
than  that  to  which  the  lot  of  seeds  under  examination  properly  belongs. 
These  include  not  only  weed  seeds,  but  also  those  of  valuable  cultivated 
plants,  even  if  the  latter  are  sold  at  the  same  or  higher  market  price 
than  the  kind  to  which  the  sample  is  claimed  to  belong.  (2)  Genuine 
seeds,  i.  e.,  those  which  are  of  the  kind  claimed,  but  which  are  evidently 
incapable  of  germinating,  grains  with  the  embryo  injured  or  which  are 
otherwise  defective.  (3)  Dead  matter,  organic  or  inorganic,  including, 
for  instance,  bits  of  stalk,  straw,  dust,  sand,  pebbles,  etc. 

* Good  results  can  also  be  obtained  by  pouring  the  whole  sample  over  the  bottom 
of  a flat  vessel,  shaking  it  slightly  so  as  to  spread  it  evenly,  and  then  taking  small 
portions  from  different  parts  both  at  the  surface  and  below. 
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When  tlie  separation  thus  described  is  complete  the  two  portions 
(&)  and  (c)  are  weighed  separately  and  their  sum  (plus  the  unavoid- 
able but  slight  loss  above  referred  to)  is  equal  to  (a).  The  ratio 
of  (c)  to  (a),  expressed  in  per  cent,  is  recorded  as  the  proportion  of  im- 
purities. 

In  the  investigation  of  seeds  with  hard,  smooth  surfaces  like  those 
of  cereals  and  legumes  the  separation  of  all  of  the  foreign  admixtures 
together  is  easy,  and  in  general,  the  distinguishing  between  the  several 
classes  is  unnecessary,  except  when  some  particular  ingredient  is  pres- 
ent in  especially  large  quantity.  It  is  to  be  noted,  however,  that  the 
separation  of  very  fine  particles  of  extraneous  matter  as  well  as  of 
very  small  weed  seeds  is  materially  facilitated  by  the  use  of  small 
round  sieves*  with  apertures  of  different  sizes  or  other  apparatus  de- 
scribed below. 

Some  kinds  of  grass  seed  are  apt  to  contain  materials  which  demand 
more  systematic  separation,  especially  when  a specification  of  the  na- 
ture of  the  foreign  admixture,  or  of  the  amount  of  genuine  but  defect- 
ive seed  is  desired.  In  such  cases  the  inferior  ingredients  are  first 
put  by  themselves  and  then  the  several  constituents,  as  foreign  or 
defective  seeds,  are  separated. 

Separation  of  defective  grass  seed. — In  the  examination  of  some  of  the 
larger  kinds  of  grass  seed,  such  as  Lolium , Arena  elatior , Dactylis , etc., 
the  defective  and  sterile  seeds  ar e detected  by  the  feel  with  a horn  spat- 
ula. With  some  of  the  more  delicate  kinds,  as  Alopecurus,  Eolcus , 
and  Pou,  this  process  is  very  laborious  and  is  hardly  reliable.  Some- 
times it  is  impracticable  because  the  presence  or  absence  of  the  caryopsis 
can  not  be  distinguished  by  the  spatula.  Other  objects,  as  dried  anthers 
and  larvae  of  insects,  may  give  rise  to  error.  To  get  around  this  diffi- 
culty the  genuine  seeds,  freed  from  other  kinds  of  seed,  sand,  etc. — in 
other  words,  the  average  sample  as  prepared  for  tests  of  germinating 
power — are  soaked  in  water  and  then  spread  upon  a glass  plate  over  a 
light-colored  surface.  In  this  way  it  is  easy  to  distinguish  the  seeds 
which  have  the  caryopsis.  It  is  hardly  necessary  to  add  that  after  the 
defective  seeds  are  separated  they  should  be  dried  and  weighed  in  the 
air-dry  condition.  The  purpose  may  be  attained,  though  not  quite  as 
well,  by  putting  the  dry  seed,  i.  e.,  without  previous  soaking,  upon  a 
glass  plate  upon  which  sunlight  is  reflected  by  a mirror  from  below. 

The  separation  of  the  seed  envelopes  from  some  kinds  of  grass  seeds, 
as  Dactylis , Festuca  ovina , etc.,  is  rendered  difficult  by  their  occurrence 
in  more  or  less  complex  clusters  which  contain  perfect  and  defective 
seeds  together.  In  this  case  it  is  necessary  to  first  free  the  seeds  and 
then  separate  them  mechanically. 

* The  sets  of  sieves  devised  by  Nobbe  for  this  purpose  consist  of  sieves  with  aper- 
tures of  2,  1.5,  1.25,  1.0,  0.5,  and  0.25  mm.  diameter.  The  sets  are  to  be  had  in  three 
sizes,  in  which  the  sieves  themselves  are  20, 12,  or  8 cm.  in  diameter. 
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Specification  of  ingredients  of  foreign  admixture. — As  already  stated, 
it  is  often  desirable  to  indicate  not  only  the  amount  but  also  the  kinds 
of  impurities.  Of  the  three  classes  above  named,  the  first  is  the  most 
important. 

(1)  Species  or  varieties  different  from  the  one  for  ivliich  the  wares  are 
sold. — Under  this  head  may  be  mentioned  first  the  complete  pr  partial 
replacement  of  the  genuine  seeds  by  others  of  inferior  value.  It  is  not 
at  all  uncommon  that  the  genuine  seeds  are  mixed  with  others  of 
similar  size  and  color.  Thus,  red  clover  may  be  adulterated  with  yellow 
clover,  which  is  much  inferior;  Swedish  (alsike)  clover  with  yellow 
hop  clover  ( Trifolium  agrarium ),  or  turnip  and  rape  (Brassica  napus  and 
B.  rapa)  with  charlock  ( Sinapis  arvensis).  The  valuable  grasses  are 
especially  apt  to  suffer  by  admixtures  of  worthless  kinds,  the  seeds  of 
which  are  so  similar  in  external  appearance  as  to  easily  escape  detec- 
tion. When  such  impurities  occur  in  any  considerable  amounts  the 
percentage  should  be  determined  and  stated  in  the  report. 

(2)  Non-noxious  weeds. — Weed  seeds  demand  particular  attention  be- 
cause they  are  very  apt  to  occur  among  the  seeds  of  cultivated  plants 
and  in  widely  varying  proportions.  They  are  very  objectionable  be- 
cause of  the  injury  they  cause  to  the  growth  of  the  plants  which  are  to 
be  cultivated.  Plants  which  are  otherwise  harmless,  when  once  intro- 
duced, spread  in  various  ways,  infest  the  fields,  and  crowd  out  the  valu- 
able plants.  The  manifold  ways  in  which  many  such  seeds  of  Gom- 
positce . Asperifoliacece , Plantaginece , etc.,  are  spread  make  them  griev- 
ous enemies  of  the  farmer.*  Every  effort  should  be  used  to  keep  them 
out  of  seeds  which  are  to  be  sown. 

Noxious  plants. — It  is  still  more  important  to  avoid  seeds  of  plants 
that  contain  ingredients  which  are  poisonous  to  man  or  beast.  Thus 
the  seeds  of  Lolium  temulentum  and  sometimes  those  of  corn  cockle,  as 
well  as  some  of  the  smaller  vetches,  are  recognized  as  poisonous,  so 
that  when  mixed  with  cereal  grains  and  ground  they  make  the  flour 
objectionable.  Their  small  size  and  light  weight  makes  it  compara- 
tively easy  to  remove  them  by  sifting  or  blowing. 

It  is,  if  possible,  even  more  essential  to  keep  seed  of  forage  plants 
free  from  noxious  admixtures.  The  damage  done  by  Euphorhiacew , Ba- 
nunculacece , Chenopodiacece , and  many  Cruciferce  and  Umhelliferce  will 
serve  for  illustration. 

Plants  which  aid  in  the  propagation  of  fungi. — Certain  plants  are 
prejudicial  because  they  serve  as  hosts  for  injurious  fungi  or  other 

* Among  the  genera  and  species  which  are  particularly  objectionable  are:  Flea- 
bane  ( Erigeron ),  bur  marigold  ( Bidens ),  mayweed  ( Anthemis  cotula),  field  camomile 
(A.  arvensis),  daisy,  or  whiteweed  ( Chrysanthemum  leucanthemum),  corn  marigold  ( C . 
segetum ),  common  tansy  ( Tanacetum  vulgare),  groundsel  ( Senecio ),  bluebottle  ( Cen - 
taurea  eyanus),  nipplewort  ( Lanpsana  communis),  chicory  ( Cichorium  iniybus),  fall 
dandelion  ( Leontodon  autumnalis),  hawkweed  ( Hieracium ),  dandelion  ( Taraxacum 
officinale),  sow  thistle  ( Sonchus ),  common  thistle  ( Cirsium  lanceolatum)}  Canada  this- 
tle (C.  arvense),  wild  lettuce  ( Lactuca  scariola),  etc. 
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parasites  while  these  are  passing  through  stages  of  development  which 
prepare  them  for  working  injury  to  crops. 

Sundry  species — such  as  those  of  Glaviceps , XJstilago , and  Puccinia — 
are  parasitic  upon  certain  grasses,  as  Lolium  perenne,  Triticum  repens , 
Molinia , and  others,  the  seeds  of  which,  like  those  of  other  wild  and 
wood  grasses,  are  to  be  avoided  in  the  cereals.  , Other  forms  of  Glam- 
ceps , e.  g.,  ergot,  are  to  be  watched  for  in  the  cereal  grains.  For 
example,  eight  samples  of  American  fiorin  grass  (white  bent  grass, 
Agrostis  alba)  of  the  harvest  of  1892  were  found  on  examination  to 
contain  ergot  in  considerable  amount.  The  numbers  of  sclerotia  found 
to  occur  in  one  kilogram  of  the  grass  seed  were  in  four  samples  sold  as 
choice,  5,256,  11,856,  21,961,  and  33,3715  and  in  four  samples  sold  as 
“fancy,”  11,618,  39,300,  69,657,  and  70,061,  respectively.  When  these 
are  spread  in  the  ground,  fruit  is  borne  and  spores  produced  which 
infest  other  plants. 

Phcenogamous  parasites. — Fven  more  to  be  feared  are  the  seeds  of  cer- 
tain phsenogamous  parasitic  plants,  which  may  cause  the  devastation 
of  the  fields  where  they  grow.  The  worst  of  these  are  the  dodders 
( Cuscuta ).  These,  having  no  chlorophyll,  prey  upon  the  aerial  parts  of 
useful  cultivated  plants,  and  diminish  the  yield  or  ruin  the  crop  en- 
tirely. In  tests  of  purity  of  seed  of  fodder  plants,  therefore,  dodder 
should  be  looked  out  for  very  sharply,  and  when  found  the  proportion 
should  be  exactly  determined.  The  seeds  of  the  more  common  species 
of  Cuscuta  are  characterized  by  small  size,  nearly  spherical  form,  gray- 
ish to  light-brown  color,  and  the  peculiar  rough  appearance  of  the  testa. 
In  European  seed,  Cuscuta  cpithymum , L.,  C.  trifolii , Bab.,  C.  epilinum , 
Weihe,  and  C.  europcea , L.,  are  common.  Cuscuta  lupuliformis , Krock, 
the  kernels  of  which  are  larger  than  those  of  ordinary  clover,  averag- 
ing about  5.3  mg.  in  weight,  is  less  frequent.  The  seeds  of  C.  cpithy- 
mum pass  readily  through  a sieve  with  holes  1.25  mm.  in  diameter, 
which  makes  it  comparatively  easy  to  separate  them  from  red  clover. 

In  general  the  kinds  of  seeds  in  which  it  is  particularly  important  to 
look  for  dodder  are  the  different  species  of  Trifolium , Medicago  sativa , 
M.  media , M.  lupulina , Phleum  pratense , Linum  usitatissimum , and 
Ornithopus  sativus.  The  most  frequent  dodders  in  American  clover  seed 
are  Cuscuta  racemosa , Mart.,  the  seeds  of  which  do  not  always  pass  a 
1.25  mm.  sieve,  and  C.gronomi , Wild,  and  C.  cephalanthi , which  are  less 
common.  In  South  American  clover  and  lucern  seed  Cuscuta  arvensis , 
Beyr.  and  C.  chiliensis , Ker.,  have  been  found.  The  last  named  appears 
to  occur  both  in  Chile  and  in  the  Argentine  Republic. 

The  examination  of  seed  for  dodder  is  conducted  as  follows : With 
small-sized  clover  seeds,  as  alsike  and  white  clover,  and  timothy,  the 
whole  sample  must  be  examined.  Red  clover,  lucern,  and  yellow  clover 
are  sifted  in  very  small  portions  and  for  a long  time  in  sieves  with 
cover  and  under  cup  (Robbe’s  set  of  clover  sieves).  The  contents  of 
the  several  sieves  of  the  set  are  then  carefully  examined,  the  coarser 
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portions,  which  remain  on  the  sieves,  carefully  looked  over  and  the  dod- 
der seed  picked  out.  When  all  of  the  latter  have  been  removed  they  are 
counted,  and  the  number  of  seeds  per  kilogram  in  the  sample  estimated. 
The  examination  should  be  made,  not  of  a part,  but  of  the  whole  sam- 
ple in  every  case,  and  in  no  case  should  the  amount  examined  be  less 
than  100  grams. 

Among  the  other  phsenogamous  parasites  are  the  Orobanchacece , 
which  live  on  the  underground  parts  and  occasionally  on  the  lower 
part  of  the  stem  of  the  host.  Their  seeds  are,  in  general,  extremely 
small,  those  of  Orobanche  minor  having,  according  to  Nobbe,  a diame- 
ter of  only  0.25 — 0.40  mm.  In  South  Germany  O.  ramosa , which  lives 
upon  hemp  and  lucern,  is  a much  dreaded  parasite.  The  seeds  of  these 
are  separated  by  sifting  like  those  of  dodder. 

The  quantity  of  genuine  seeds  which  have  been  so  injured  as  to  be 
incapable  of  germinating  and  of  the  fragments,  e.  g .,  of  embryo  and 
radicle,  depends  upon  the  way  the  seed  has  been  handled,  especially  in 
the  threshing.  The  seeds  and  fragments  thus  damaged  are,  of  course, 
to  be  distinguished  from  those  which  were  harvested  before  they  were 
ripe,  or  have  been  injured  by  wetting  and  drying,  and  are  more  or  less 
shriveled.  To  determine  the  value  or  lack  of  value  of  such  kernels, 
germination  tests  are  necessary.  If  the  amount  of  damaged  sefcd  is 
very  large,  it  should  be  estimated. 

Dead  matter. — The  quantity  of  fragments  of  stalk,  straw,  or  chaff, 
and  especially  that  of  sand,  stones,  etc.,  varies  widely,  and  is  noticea- 
ble when  it  makes  several  per  cent  of  the  whole.  The  weight  of  min- 
eral substances  is  a temptation  to  use  them  to  adulterate  seeds.  Such 
frauds  are  easily  detected.  No  rules  can  be  laid  down  for  the  purpose, 
however.  The  size,  form,  and  color  of  the  small  stones  must  be  noted 
in  each  case.  That  such  admixtures  do  occur  is  proven  by  the  fact  that 
there  are  establishments  which  manufacture  yellow,  green,  and  black 
stones  for  mixing  with  clover  seed. 

(To  be  continued.) 


ABSTRACTS  OF  PUBLICATIONS  OF  THE  AGRICULTURAL  EXPERIMENT  STATIONS 
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CHEMISTRY. 

E.  W.  Allen,  Editor. 

The  determination  of  sugar  in  the  tomato,  G.  0.  Caldwell  (New 
York  Cornell  8ta.  Bui.  No.  49 , Dec .,  1892 , pp.  301 , 302). — It  is  explained 
that  neither  the  polariscope  nor  the  Fehling  test  is  wholly  reliable  for 
the  direct  determination  of  sugar  in  tomatoes,  the  first  on  account  of 
the  possible  action  of  organic  acids,  and  the  second  on  account  of  other 
reducing  substances  besides  sugar.  The  fermentation  method  proved 
unsatisfactory.  In  the  method  employed  the  fruit  was  dried  at  100° 
0.,  and  the  ground  residue  extracted  either  with  boiling  water  or  with 
90  per  cent  alcohol  in  a continuous  extracting  apparatus.  The  aqueous 
extract  proved  so  highly  colored  that  a volumetric  determination  with 
Fehling  solution  could  not  be  made.  Extraction  with  90  per  cent 
alcohol  and  determination  of  the  sugar  by  the  gravimetric  copper 
method  proved  very  satisfactory,  duplicate  results  on  the  same  extracts 
agreeing  closely.  The  results  of  determinations  in  13  samples  are  tab- 
ulated. The  acidity  was  determined  by  means  of  a standard  solution 
of  potassium  hydroxide,  and  calculated  as  malic  acid. 

ZOOLOGY. 

Ground  squirrels,  F.  J.  Nis wander  ( Wyoming  8ta.  Bui . No.  12 , 
Apr .,  1893,  pp.  25-36,  Jigs.  3). — A ground  squirrel  or  gopher,  which  is 
destructive  to  crops  in  Wyoming,  is  described.  This  species,  thought 
by  the  author  to  be  8 permophilus  franklinii,  is  undoubtedly  8,  elegans , 
as  it  is  not  likely  that  the  former  species  occurs  in  Wyoming. 

This  gopher  digs  up  newly  planted  corn  and  garden  seed,  injures 
alfalfa  and  sugar  beets,  and  greatly  damages  all  small  grain,  eating  the 
green  plants  and  the  grain  as  it  ripens.  On  the  station  farm  the  barley 
was  so  injured  as  to  yield  only  the  quantity  of  grain  which  had  been 
sown.  These  ground  squirrels  are  destructive  from  about  the  middle 
of  March  until  September,  during  which  time  they  store  up  grain  and 
seeds  for  winter  use, 
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A common  method  of  combating  these  pests  is  by  flooding  the  bur- 
rows and  killing  the  animals ; grain  soaked  in  poison  is  also  used.  The 
former  method  is  long,  tedious,  and  sometimes  impracticable.  During 
the  summer  of  1892  bisulphide  of  carbon  was  successfully  used  for  their 
repression  on  the  station  farm.  A ball  of  cotton  about  the  size  of  an 
egg  is  thoroughly  saturated  with  the  bisulphide  of  carbon,  or  dried 
balls  of  horse  manure  may  be  used  as  an  absorbent.  About  sundown 
when  the  animals  are  in  their  holes  throw  the  cotton  or  manure  ball  into 
the  burrow  and  close  the  opening  with  earth.  This  is  also  effective 
against  prairie  dogs  and  other  burrowing  animals. 

METEOROLOGY. 

Meteorological  observations  for  1892,  D.  B.  Brace  (Nebraska 
Sta.  Bui.  No.  26 , pp..  57-84). — Tabulated  daily,  monthly,  and  annual 
summaries  of  observations  by  M.  M.  Maghee,  0.  A.  Skinner,  A.  O. 
Edgington,  and  G.  Andrews  on  temperature,  relative  humidity,  atmos- 
pheric pressure,  movement  of  wind,  soil  temperature,  and  precipita- 
tion. 

Meteorological  summary  for  North  Carolina,  March,  1893,  H.  B. 

Battle,  0.  F.  Yon  Herrmann,  and  R.  Nunn  ( North  Carolina  iSta.  Bui. 
No.  90d.  Apr.  24 , 1893 , pp.  3-16 , maps  2). — Notes  on  the  weather  and 
tabulated  daily  and  monthly  summaries  of  observations  by  the  North 
Carolina  weather  service,  cooperating  with  the  United  States  Weather 
Bureau. 

Has  the  moon  any  influence  on  the  weather  ? ( North  Carolina 
Sta.  Bui.  No.  90d , Apr.  24 , 1893 , p.  17). — An  extract  from  a work  on 
astronomy  by  Charles  A.  Young,  in  which  the  position  is  taken  that 
“ the  multitude  of  current  beliefs  as  to  the  controlling  influence  of  the 
moon’s  phases  and  changes  over  the  weather  and  the  various  conditions 
of  life  are  mostly  unfounded.”  (See  this  number  of  the  Record,  p.  87G.) 

SOILS. 

W.  H.  Beal,  Editor. 

Soil  temperatures,  D.  B.  Brace  (Nebraska  Sta.  Bui.  No.  26 , pp  71- 
83). — Tabulated  daily,  monthly,  and  yearly  summaries  of  observations 
by  A.  O.  Edgington  and  G.  Andrews,  during  1892,  with  thermometers 
at  depths  of  from  1 to  36  inches. 

FERTILIZERS. 

W.  H.  Beal,  Editor. 

Cooperative  soil  tests  in  1892,  A.  J.  Bondurant  and  J.  Clay- 
ton (Alabama  College  Sta.  Bui.  No.  42 , Jan .,  1893,  pp.  34).— Notes  and 
tabulated  data  for  27  experiments  with  fertilizers  on  cotton  in  as  many 
counties  of  the  State. 
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Fertilizers  were  applied  as  follows : Nitrate  of  soda  96  pounds  per 
acre,  muriate  of  potash  64  pounds,  and  acid  phosphate  240  pounds, 
singly,  two  by  two,  and  all  three  together:  floats  240  pounds  alone, 
and  with  nitrate  of  soda  96  pounds,  or  green  cotton  seed  848  pounds; 
cotton-seed  meal  240  pounds  with  acid  phosphate  240  pounds;  and 
stable  manure  4,240  pounds.  Three  check  plats  remained  unmanured. 

Thirty-six  reports  were  received  by  this  station  from  42  experiments  begun  in 
1891,  and  27  out  of  36  reported  results  in  1892,  from  which  the  following  is  gathered 
by  comparing  results  for  two  years:  Seven  of  these  soils  are  deficient  in  the  three 
main  elements  of  plant  food,  and  are  benefited  by  the  use  of  a complete  fertilizer, 
* * * while  eight  of  them  are  not  deficient  in  potash.  * * * In  the  balance 

of  the  experiments  results  are  too  conflicting  for  any  conclusions  to  be  drawn. 

It  will  be  found  by  comparing  results  of  floats  and  nitrate  of  soda  with  floats  and 
green  cotton  seed  for  two  years,  that  only  in  one  experiment  has  nitrate  of  soda 
with  floats  given  best  results,  while  fourteen  give  best  results  to  floats  with  green 
cotton  seed.  The  balance  of  the  results  are  conflicting. 

Experiments  with  commercial  fertilizers  on  corn,  D.  D.  John- 
son ( West  Virginia  St  a.  Bui.  Wo.  29 , Jan .,  1893,  pp.  83-95). — The  results 
obtained  with  dried  blood,  dissolved  South  Carolina  rock,  muriate  of 
potash,  sulphate  of  potash,  and  kainit  on  sixteenth  or  twentieth-acre 
plats  in  four  counties  of  the  State  are  tabulated  and  discussed.  In 
two  counties  drouth  u so  materially  affected  the  results  * # # as 

to  reader  them  almost  valueless,”  and  in  general  the  results  do  not 
admit  of  definite  conclusions. 

FIELD  CROPS. 

A.  C.  True,  Editor. 

Cahaigre,  C.  B.  Collingwood,  J.  W.  Toumey,  and  F.  A.  Gulley 
(Arizona  Sta.  Bui.  Wo.  7,  Feb.,  1893 , pp.  40 , figs.  6). — Tills  bulletin  gives 
the  history,  botanical  characters,  and  geographical  distribution  of 
cahaigre  ( Bumex  liymenosepalus ),  determinations  of  its  tannic-acid  con- 
tent, and  an  account  of  experiments  in  the  cultivation  of  the  plant. 
The  character  of  the  soil  in  which  cahaigre  has  been  found  growing  in 
great  abundance  m the  region  of  the  station  is  shown  by  the  following 
partial  analysis : Sand,  93.44  per  cent ; silica,  2.50  per  cent;  ferric  oxide, 
1.13  per  cent. 

Tlie  soil  looks  like  pure  sand  colored  red  by  oxide  of  iron,  and  all  passed  through 
a sieve  with  meshes  0.5  mm.  in  diameter. 

Diameter  in  mm.  Per  cent. 

Medium  sand 0.5-0.25  52.23 

Fine  sand 0. 25-0. 10  27. 42 

Very  fine  sand 0.1-0.05  12.13 

Silt,  by  difference 0.  5-  8.  22 

It  has  not  been  found  growing  in  the  extremely  firm,  close  sedimentary  soils,  nor 
has  it  been  found  in  soils  containing  more  than  1 per  cent  of  soluble  salts. 
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The  tannic-acid  content  of  old  and  new  roots  collected  in  different 
parts  of  Arizona  ranged  from  22.5  to  35.6,  and  averaged  30.5  per  cent. 

The  main  results  of  the  experiments  at  the  station  in  growing 
caiiaigre  are  stated  as  follows: 

In  July,  1891,  plats  on  tlie  university  grounds  were  planted  with  canaigre  obtained 
from  the  Rillito  Creek  bottoms.  The  soil  is  a rather  compact  gravelly  loam  quite 
different  from  that  on  which  canaigre  is  usualty  found.  No  plants  appeared  above 
ground  until  October,  but  from  that  time  the  growth  continued  slowly  and  steadily 
all  winter. 

Hair-like  roots  had  formed,  and  in  a month  these  were  3 to  6 inches  long  and  as 
large  as  a lead  pencil.  During  the  winter  they  were  irrigated  about  once  each 
month.  Toward  the  last  of  March  the  tops  began  to  grow  rapidly,  pushed  up  seed 
stalks,  formed  seed,  and  dried  back  by  May  1.  At  this  time  the  new  roots  averaged 
about  5 ounces.  The  content  of  tannic  acid  in  dry  sample  was  about  the  same  as  at 
the  end  of  the  first  month.  From  June?  1892,  until  January,  1893,  samples  have 
been  taken  from  undisturbed  new  roots  for  analysis. 

Per  cent  of  tannic  acid  in  canaigre  roots  at  different  dates. 


June  4,  1892 16.7 

August  2, 1892 18.2 

September  13, 1892 23.1 

October  15,1892,  average  of  new  roots  from  50  plants 23.0 

Average  of  new  roots  from  50  plants 23.0 

Highest 25.4 

Lowest 15.7 

NoArember  16, 1892  24.4 

January  10, 1893 25.0 

January  17, 1893 28.2 


October  15,  fifty  roots  were  weighed,  cut  in  two,  the  lower  half  analyzed,  the  upper 
half  planted.  In  most  cases  growth  commenced  at  once.  It  is  hoped  in  this  way 
to  determine,  first,  the  exact  increase  in  tannic  acid,  and  second,  whether  roots  high 
in  tannic  acid  produce  roots  of  the  same  character,  and  if  so,  to  select  seed  for  prop- 
agation, as  was  practiced  successfully  in  the  improvement  of  sugar  beets.  * * * 

October  15,  root  No.  4 contained  in  green  state  7.4  per  cent,  and  in  dry  22.2  per 
cent  tannic  acid.  When  dug,  January  17,  it  had  a bunch  of  six  small  roots  3 inches 
long,  one-half  inch  in  diameter. 

The  results  of  examination  were  as  follows: 


Analyses  of  the  canaigre  plant. 


Weight. 

Moisture. 

Tannic  acid. 

In  fresh 
roots. 

In  air- 
dry  roots. 

Total 

weight. 

Old  root 

Grams. 

148.3 

39.2 

94.0 

Per  cent. 

71.3 

76.4 
80.0 

Per  cent. 
10.0 
3.9 
0.8 

I Per  cent. 

32.0 

15.1 
3.9 

Grams. 
14.  80 
1.  52 
0.  79 

Xew  root 

Leaves  and  stems 

■ From  several  aualyses  it  would  seem  that  the  young  roots  at  their  inception  have 
about  3.9  per  cent  tannic  acid  green,  or  15  per  cent  to  16  per  cent  dry.  At  this  time 
the  roots  are  white,  with  a yellow  ring,  and  do  not  turn  red,  even  on  exposure  to  the 
air.  After  blossoming  the  roots  seem  to  have  attained  their  full  size,  are  somewhat 
deeper  in  color,  and  contain  but  little  more  tannic  acid  than  when  younger.  Through 
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the  long  hot  summer  they  gradually  increase  in  tannic  acid.  As  soon  as  they  sprout 
and  grow,  there  is  a marked  tendency  to  increase  in  tannic  acid.  Analyses  of  roots 
of  the  same  age,  sprouted  and  not  sprouted,  show  the  sprouted  roots  to  have  been 
uniformly  higher  in  tannic  acid. 

Experiments  in  cultivation  have  not  been  carried  sufficiently  far  to  determine  the 
effect  on  content  of  tannic  acid.  These,  however,  will  be  continued  until  definite 
results  are  reached  as  io  best  time  to  harvest  roots.  It  may  be  fouudthat  two  qual- 
ities of  roots  will  be  obtained;  the  first,  one-year  roots,  with  about  23  to  25  per  cent 
of  tannic  acid,  and  only  a small  amount  of  coloring  matter;  the  second,  two-year 
roots,  with  higher  percentage  of  tannic  acid  and  large  amount  of  coloring  matter. 

Six  tons  of  green  root  will  make  2 tons  of  cut  and  dried  root,  and  these  6 tons  of  green 
root  can  be  m^de  into  1 ton  of  extract;  or,  with  one  handling,  the  6 tons  of  green 
root  can  be  concentrated  to  1 ton  of  extract  containing  the  same  amount  of  tannic 
acid.  The  saving  of  labor  in  handling  will  be  enormous,  besides  leaving  more  money 
in  the  district  growing  the  canaigre  and  a bagasse  which  could  be  returned  to  the 
land,  burned  as  fuel,  or  made  a passable  cattle  food.  As  a cattle  food  it  would  have 
about  the  value  of  wheat  straw. 

In  making  extract  it  may  be  found  desirable  to  use  the  green  roots,  cutting  or 
shredding  them,  and  then  follow  the  so-called  diffusion  process  by  which  sugar  is  ob- 
tained from  beets  and  cane.  * * * 

Soil. — While  the  wild  growth  is  confined  to  the  sands  and  sandy  loams,  wo  find  that 
if  the  roots  are  planted  shallow  and  irrigated,  equally  large  crops  are  produced  on 
quite  heavy  soils  and  the  roots  are  as  rich  in  tannic  acid.  The  plant  seems  not  to  be 
particular  as  to  the  kind  of  soil,  provided  it  is  kept  sufficiently  moist,  and  it  may  be 
found  that  our  sandy  loams  and  rather  heavy  soils  may  prove  more  profitable  for 
growing  the  plant  than  lighter  soils,  owing  to  their  greater  fertility  and  more  lasting 
qualities  without  fertilization.  * * * 

Seed. — Of  the  average  sized  roots  of  large  growth,  it  will  require  about  1 ton  per 
acre  for  seed,  planting  9 by  30  inches.  Unlike  potatoes  and  most  other  plants  grown 
from  tubers,  the  seed  roots  are  not  lost,  for  after  producing  a growth  of  new  roots  the 
mother  root,  if  but  a year  old,  retains  its  weight  and  its  content  of  tannic  acid  in- 
creases. 

After  removal  from  the  ground,  canaigre  roots,  if  piled  in  large  heaps  4 or  5 
feet  deep,  will  heat  and  ferment;  if  in  thin  layers  covered  with  dry  earth,  they 
may  keep  indefinitely  two  or  three  years,  but  when  moistened  they  will  sprout  and 
grow.  * * * 

Planting. — It  seems  not  to  matter  seriously  when  the  roots  are  planted,  the  forma- 
tion of  new  roots  beginning  in  the  fall  from  the  latter  part  of  September  and  con- 
tinuing on  until  March  or  April.  If  planted  in  the  late  spring,  leaves  will  appear 
and  die  down  at  the  usual  time  in  May,  when  the  root  planted  will  lie  dormant 
through  the  summer  and  begin  the  formation  of  the  new  crop  of  roots  at  the  regular 
season,  with  no  apparent  advantage  or  disadvantage  as  compared  with  roots  planted 
just  before  the  growing  season. 

If  the  soil  is  kept  dry,  they  may  lie  over  until  the  next  year,  and  then  proceed  to 
grow  in  the  usual  way  when  moisture  is  supplied.  * * * 

The  development  of  new  roots  the  present  winter  on  land  that  had  been  under  cul- 
tivation before  is  greater  than  it  was  last  year  on  new  land,  and  we  find  also  that 
thicker  planting  does  not  interfere  with  growth.  From  present  indications  rows  30 
inches  apart  and  plants  9 inches  apart  in  the  row  will  yield  as  much  per  hill  as  when 
the  rows  are  planted  1 foot  by  3 feet.  * * * 

Cultivation. — So  far  as  we  can  judge  of  the  habits  of  the  plant,  the  yield  of  this 
crop  will,  like  Irish  potatoes  and  some  other  root  crops,  be  largely  governed  by  the 
preparation  of  the  soil  before  planting.  * * * 

We  have  never  found  large  canaigre  roots  in  close,  compact  soil,  and  we  find  that 
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it  does  not  develop  fully  on  our  lieavy  soils  under  cultivation  unless  the  soil  is  well 
broken  and  loosened  up  occasionally  during  the  season  of  growth.  * * * 

The  grountj  should  be  well  plowed,  tbe  tubers  dropped,  and  covered  with  the 
potato  planter,  which,  with  a little  adjustment,  will  do  the  work.  To  secure  largest 
yield  the  planting  should  be  done  before  the  first  of  October  and  the  soil  moistened. 
The  crop  should  he  irrigated  from  four  to  six  times  and  some  implement  of  the  two- 
horse  cultivator  style  with  narrow  teeth  run  through  the  rows  after  each  irrigation 
to  loosen  up  the  soil. 

Harvesting. — With  the  crop  planted  in  the  fall,  growth  above  ground  ceases  the 
following  May,  but  the  roots,  although  they  remain  dormant,  grow  gradually  richer 
in  tannic  acid  during  the  year.  The  increase  is,  however,  quite  slow  after  July.  With 
rain  or  irrigation  in  the  fall,  the  leaves  appear  above  the  ground  and  a new  bunch  of 
roots  is  started,  but  so  far  as  we  have  observed  the  entire  hill  will  produce  no  more 
new  roots  than  would  single  tubers  if  they  are  separated  and  replanted.  In  fact, 
we  are  inclined  to  think  the  single  tuber  will  produce  a larger  new  crop  than  the 
the  entire  hill.  * * * 

The  potato  digger  will  lift  the  roots  from  out  of  the  ground,  and  this  may  be  rigged 
with  a carrier  so  that  the  roots  will  be  dropped  on  a truck  wagon  driven  alongside, 
somewhat  on  the  plan  of  the  grain  header  and  accompanying  wagon,  and  if  the 
digger  can  not  be  rigged  to  dig  two  rows  at  a time,  two  or  more  may  be  driven  on 
either  side  of  the  wagon  used  for  hauling  the  roots  from  the  field,  the  object  sought 
being  to  exclude  all  hand  labor  in  planting,  digging,  and  picking  up.  * * * 

Cost  of  growing. — With  the  field  cleared,  leveled,  and  put  in  shape  to  be  irrigated, 
and  seed  on  the  ground,  we  would  estimate  the  cost  of  gro wing  somewhat  as  follows : 
Plowing  and  preparing  land,  per  acre,  $3 ; planting  with  machine,  $2 ; irrigating  and 
cultivating,  $8;  digging  with  machine,  $2;  water  rental,  $1.50;  total,  $16.50.  * * * 

General  conclusions. — The  amount  exported  during  the  past  two  years  shows  there 
is  a demand  at  paying  prices  for  large  quantities,  and  one  of  the  greatest  obstacles 
in  starting  an  industry,  introducing  a new  product  to  the  trade,  is  largely  overcome. 
There  is  room  for  a large  industry  in  growing  and  shipping  the  roots  in  a dry  state, 
but  the  cost  of  labor  in  slicing  and  drying  and  the  bulky  condition  of  the  product 
after  it  is  thus  prepared  stands  in  the  way  of  the  most  rapid  development.  * * * 

It  is  important  that  extract  factories  be  established  on  a large  scale,  and  that  they 
be  located  on  lines  of  transportation  where  the  lands  in  the  immediate  vicinity  of 
the  works  may  be  planted  to  canaigre.  * * * 

Corn  experiments,  C.  L.  Newman  [Arkansas  JSta.  Bui.  Wo.  22,  Dec., 
1892 , pp.  68-72). — Of  7 varieties  of  corn  tested  at  the  Pine  Bluff  Sub- 
station, Welborn  Conscience  gave  the  largest  yield,  40  J bushels  per 
acre. 

White  corn,  carefully  selected  for  seed,  produced  4J  bushels  per  acre 
more  than  seed  corn  of  the  same  variety  not  selected.  Selected  yelloAV 
corn  gave  an  excess  of  2 bushels  per  acre  over  the  unselected  seed. 
The  average  increase  due  to  selection  was  3^  bushels  per  acre,  worth, 
at  50  cents  per  bushel,  $1.57  J. 

Seed  from  the  large  end  of  the  ear  was  compared  with  seed  from  the 
middle  and  small  end.  Seed  from  large  end  produced  34.2  bushels  per 
acre;  from  middle,  30.8;  from  small  end,  30.6. 

The  cost  of  growing  an  acre  of  corn  was  recorded.  The  crop  was 
hoed  twice  and  plowed  three  times.  With  labor  at  65  cents  per  day  and 
a single  team  at  the  same  rate,  a crop  of  30.8  bushels  per  acre  cost  22^ 
cents  per  bushel. 
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Field  experiments  with  corn,  E.  J.  Eedding  ( Georgia  Sta.  Bui. 
No.  20 , Feb.,  1893 , pp.  1-14.) 

Synopsis. — The  experiments  are  classified  as  follows:  (1)  General  fertilizer  experi- 
ment, in  which  the  increased  yield  from  the  application  of  different  fertilizers 
in  no  case  paid  for  the  cost  of  the  fertilizer ; (2)  subsoiling,  which  did  not  increase 
the  yield;  (3)  intercultural  fertilizing,  which  was  not  advantageous;  (4)  fodder 
pulling,  which  was  prevented  by  rainy  weather;  (5)  deep  vs.  shallow  culture, 
showing  no  difference  in  results  between  the  two  methods;  and  (6)  composting 
in  the  heap  vs.  composting  in  the  furrows,  showing  no  advantage  from  the  former 
practice.  These  experiments  were  as  a rule  continuations  of  those  reported  in 
Bulletin  No.  15  of  the  station  (E.  S.  R.,  vol.  in,  p.  604). 

Corn , general  fertilizer  experiment  (pp.  2-5). — In  its  main  features  this 
was  a repetition  of  an  experiment  in  1891.  A piece  of  fairly  good  clay 
soil,  which  had  been  in  cotton  the  previous  year,  was  divided  into 
twenty-eight  plats.  The  basal  fertilizer  consisted  of  a mixture  of  312 
pounds  of  superphosphate,  39  pounds  of  muriate  of  potash,  and  65 
pounds  of  nitrate  of  soda  per  acre.  This  was  applied  on  three  plats. 
In  separate  cases  the  single  ingredients,  two  ingredients,  and  all  three 
were  doubled,  three  plats  receiving  the  same  fertilizer  mixture  in  each 
case.  On  two  plats  cotton  seed  meal  was  substituted  for  nitrate  of  soda. 
Two  plats  remaiued  unmanured.  The  amount  and  cost  of  fertilizers 
applied  and  the  yields  of  shelled  corn  are  tabulated.  Superphosphate 
and  nitrate  of  soda  produced  decidedly  beneficial  results,  but  the  appli- 
cation of  muriate  of  potash  was  of  doubtful  advantage.  The  results 
with  cotton-seed  meal  were  conflicting.  In  general,  the  increased  yield 
was  in  no  case  sufficient  to  pay  for  the  cost  of  the  fertilizer. 

Corn , subsoiling  (pp.  5-7). — An  account  of  an  experiment  on  fourteen 
plats,  half  of  which  were  subsoiled.  There  was  very  little  increase  of 
yield  from  subsoiling.  The  application  of  nitrate  of  soda,  130  pounds 
per  acre,  April  13  and  June  13,  resulted  in  an  aftergrowth  of  crab 
grass,  from  which  enough  hay  was  made  after  the  corn  had  been 
removed  to  more  than  pay  for  the  fertilizer. 

Corn , intercultural  fertilizing  (pp.  7-9). — This  was  a repetition  of  the 
experiments  of  the  two  previous  years. 

The  land  selected  for  the  experiment  was  1 acre  of  red  clay  land,  in  cotton  i he 
previous  year  and  producing  about  1 bale  to  the  acre  with  liberal  fertilizing.  The 
land  was  well  prepared  in  a uniform  manner,  the  first  application  of  fertilizers  made 
March  14,  and  the  section  was  planted  in  Patterson's  select  corn  March  16,  covering 
with  a hand  hoe.  The  first  intercultural  application  of  fertilizers  was  made  April 
27  in  ihe  siding  furrows  on  each  side  of  each  row  of  corn;  the  second  application 
was  made  in  the  same  way,  May  12;  the  third  application,  May  26.  Laid  by,  June 
13. 

The  fertilizers  used  were  superphosphate,  muriate  of  potash,  and 
nitrate  of  soda  or  cotton-seed  meal.  The  results  agree  with  those  of 
the  previous  experiments  in  indicating  no  material  advantage  from 
fractional  applications  of  fertilizers.  Nitrate  of  soda  gave  somewhat 
better  results  than  cotton-seed  meal. 

Corn,  fodder  pulling  (p.  9). — It  was  intended  to  repeat  the  experiment 
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of  the  previous  year  in  this  line,  but  rain  made  it  impracticable.  It  was 
found,  however,  that  the  time  which  would  otherwise  have  been  spent 
in  pulling  the  fodder  could  be  much  more  profitably  used  in  filling  a 
silo,  and  that  the  weather  did  not  interfere  with  this  work. 

Corn , deep  vs.  shallow  culture  (pp.  9-11). — Alternate  plats  received 
deep  and  shallow  cultivation,  as  in  two  previous  years.  There  was 
practically  no  difference  in  the  yields  of  corn  from  the  two  methods  of 
cultivation.  The  extra  cost  of  the  deep  plowing  was  not  less  than  $1 
per  acre. 

Corn , test  of  varieties  (pp.  11,  12). — Brief  notes  on  a test  of  11  varie- 
ties. 

Corn , composting  in  the  heap  vs.  composting  in  the  furroiv  (pp.  12-14). — 
A mixture  of  superphosphate  200  pounds,  green  cotton  seed  1,000 
pounds,  and  stable  manure  1,000  pounds,  was  applied  to  corn  after  being 
composted  in  the  heap  four  weeks,  or  was  mixed  in  the  furrow  just  before 
planting.  The  results  agree  with  those  of  a previous  experiment  in 
indicating  that  there  is  no  advantage  from  composting  in  the  heap. 

Field  experiments  with  corn,  W.  G.  Latta  ( Indiana  Sta.  Bui. 
No.  43 , Mar .,  1893 , pp.  4-15). 

Synopsis. — The  nature  and  results  of  the  experiments  reported  are,  in  brief,  as  fol- 
lows: (1)  Early  and  late  planting,  results  during  four  years  favor  early  plant- 
ing (May  1) ; (2)  thick  and  thin  planting,  results  during  7 years  favor  thick 
planting;  (3)  deep  and  shallow  plowing,  results  during  2 years  favor  plowing 
about  8 inches  deep ; (4)  deep  and  shallow  cultivation,  results  during  5 years 
favor  shallow  cultivation;  (5)  test  of  cultivators,  7 different  kinds;  (6)  rota- 
tion vs.  continuous  cropping,  results  during  5 years  favor  rotation;  (7)  effect  of 
previous  manuring,  horse  manure  increased  yield  during  10  seasons;  (8)  full  vs. 
partial  applications  of  fertilizers,  commercial  fertilizers  were  not  profitable  in 
either  case,  butpartial  applications  of  horse  manure  gave  a small  pro  tit;  (9)  num- 
ber of  days  required  to  mature  early  and  late  planted  varieties,  about  110  days 
for  the  three  varieties  tested,  withoutregard  to  time  of  planting;  (10)  test  of  vari- 
eties, tabulated  data  for  34  varieties.  The  experiments  were  in  continuation  of 
those  reported  in  Bulletin  No.  39  ofthe  station  (E.  S.  R.,  vol.  in,  p.  851). 

Corn , early  and  late  planting  (p.  4). — In  1892  a medium  early  variety 
of  corn  was  planted  at  different  dates  during  the  month  of  May.  The 
largest  yield  was  from  the  earliest  planting,  as  in  former  years. 

Corn , thick  and  thin  planting  (p.  6). — The  yields  in  1892,  as  well  as 
the  average  yields  for  several  years,  from  planting  at  five  different  dis- 
tances, favor  thick  planting. 

While  the  yield  was  increased  by  thick  planting,  the  per  cent  of  unmarketable 
corn  was  also  slightly  increased.  The  ears  were,  of  course,  also  reduced  in  size,  thus 
increasing  the  labor  and  expense  of  husking.  If  the  corn  is  to  be  grown  for  silage, 
it  is  probable  that  even  better  results  would  be  obtained  by  dropping  the  kernels  of 
corn  only  6 or  8 inches  apart.  If  the  crop  is  to  be  husked  it  will  be  well  to  drop  the 
kernels  12  or  14  inches  apart.  This  will  secure  larger  ears  and  the  saving  in  gath- 
ering will  more  than  offset  the  slightly  decreased  yield  due  to  thinner  planting. 

Corn , deep  and  shallow  plowing  (pp.  6,  7). — The  yields  of  1891  and 
1892  from  plowing  to  five  different  depths  (4  to  12  inches)  are  tabula- 
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ted.  Tbe  average  results  thus  far  show  little  difference  in  yield  be- 
tween 6 and  12  inches.  Plowing  4 inches  deep  increased  the  yield  in 
1892,  but  not  in  1891. 

Corn , deep  and  shallow  cultivation  (p.  7). — In  1892  it  made  little  dif- 
ference in  the  yield  whether  the  cultivation  was  1,  2,  or  3 inches  deep, 
but  the  average  results  favor  shallow  cultivation. 

Corn , test  of  cultivators  (pp.  8,9). — An  account  of  a test  of  7 differ- 
ent kinds  of  implements. 

Corn , rotation  vs.  continuous  cropping  (pp.  9,  10). — The  yields  during 
five  years  (1888-’92)  show  an  average  of  34.78  bushels  of  corn  on  plats 
where  corn,  oats,  and  wheat  were  grown  in  rotation  with  timothy  and 
clover,  and  30.06  bushels  where  grain  was  grown  continuously.  No 
fertilizer  has  been  applied  since  the  beginning  of  the  experiment. 

Corn,  effect  of  previous  manuring  (p.  10). — In  1883  and  1884  fresh 
horse  manure,  gas  lime,  and  superphosphate  we*e  applied  separately  on 
land  which  had  been  in  corn  continuously  since  1879. 

Ten  crops  of  corn  have  been  grown  since  the  first  application  of  fertilizers  and 
manure.  The  crop  of  1887  is  not  considered,  however,  in  calculating  the  results,  as 
it  was  almost  a total  failure  owing  to  severe  drouth. 

Both  the  gas  lime  and  superphosphate  have  been  practically  without  effect  on  the 
yields  of  corn.  The  horse  manure  has  caused  a considerable  increase  in  yield  of 
corn  every  year.  The  average  increase  for  the  horse  manure  is  a trifle  over  12  bush- 
els per  acre.  This  gives  a total  increase  of  a little  more  than  108  bushels  per  acre 
for  nine  crops.  The  increase  in  yield  of  corn  was  nearly  7 bushels  per  acre  in  1892. 

Corn,  full  vs.  partial  applications  of  fertilizers  (p.  11). — The  average 
yields  of  corn  during  three  years  indicate  small  increase  of  yield  from 
either  full  or  partial  applications  of  commercial  fertilizers.  The  appli- 
cation of  10,800  pounds  of  horse  manure  per  acre  increased  the  yield  of 
corn  nearly  as  much  as  16,200  pounds,  and  gave  a small  net  profit. 

Corn , number  of  days  required  to  mature  early  and  late  planted  varie- 
ties (p.  12). — Purdue  Yellow,  Riley  Favorite,  and  Yellow  Nonesuch 
varieties,  each  planted  May  24  and  June  4 and  14,  required  about  110 
days  to  grow  to  maturity  without  regard  to  the  time  of  planting. 

Corn , test  of  varieties  (pp.  12-15). — A table  gives  number  of  days  re- 
quired to  mature,  yield  of  corn,  and  percentages  of  ears,  shelled  corn, 
shrinkage  in  curing,  and  barren  and  smutted  stalks  for  34  varieties 
grown  at  the  station  during  one  to  five  years. 

The  table  shows  a range  (1)  of  thirty-three  days  in  the  time  required  to  mature 
the  several  varieties;  (2)  of  44  bushels  of  corn  and  over  7,000  pounds  of  stalks  in 
average  yield  per  acre  of  the  field  varieties;  (3)  of  24  per  cent  in  the  average  pro- 
portion of  stalk  and  ear;  (4)  of  7.3  per  cent  in  the  average  proportion  of  shelled 
corn;  (5)  of  23.4  per  cent  in  the  amount  of  shrinkage  in  curing;  (6)  of  18  per  cent 
in  the  proportion  of  stalks  without  ears;  (7)  of  17  percent  in  the  proportion  of 
smutted  stalks;  and  (8)  of  43  per  cent  in  the  proportion  of  smutted  stalk  without 
ears. 

Detasseiing  com,  O.  L.  Ingersoll  {Nebraska  Sta.  Bui.  No.  25 , Dec. 
1 , 1892,  pp,  4). — Au  account  of  an  experiment  in  1892  in  continuation 
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of  that  reported  in  Bulletin  No.  19  of  the  station  (E.  S.  R.,  vol.  nr, 
p.  703).  The  tassels  were  removed  July  23  from  10  alternate  rows,  20 
rods  long,  in  the  midst  of  a field  of  corn  of  20  acres.  A few  days  after 
the  plat  was  gone  over  a second  time  to  make  sure  that  no  tassel  was 
left.  The  expense  of  detasseling  was  at  the  rate  of  $1.25  per  acre. 
The  yields  of  corn  were  as  follows:  On  10  detasseled  rows,  528 pounds; 
on  10  alternate  rows,  1,220;  on  20  normal  rows  elsewhere  in  the  field, 
2,309.  This  agrees  with  the  results  of  the  previous  year  in  showing  a 
decrease  in  yield  from  detasseling. 

Detasseling  corn,  G.  O.  Watson  {New  York  Cornell  Sta.  Bui.  No.  49 , 
Dec.,  1892 , pp.  317-320). — A report  on  an  experiment  in  continuation  of 
those  recorded  in  Bulletin  No.  40  of  the  station  (E.  S.  R.,  vol.  iv,  p. 
338).  July  20,  1892,  the  tassels  were  removed  from  44  rows,  each  con- 
taining 27  hills,  in  the  midst  of  a field  planted  with  Pride  of  the  North 
corn. 

The  tassels  were  removed  on  alternate  rows  for  the  first  20  rows  and  on  three 
fourths  of  the  rows  for  the  remaining  24  rows.  That  is;  the  tassels  were  removed 
from  three  rows  and  left  on  the  fourth ; removed  from  the  next  three  and  left  on  the 
fourth,  and  so  on  throughout  the  24  rows.  The  tassels  Avere  removed  as  soon  as  they 
could  he  seen,  and  before  they  had  expanded.  The  operation  was  performed  by 
hand  by  giving  th^ tassel  an  upward  pull,  Avhich  caused  the  stalk  to  break  off  aboAre 
the  upper  joint  Avithout  injuring  the  loaves  at  all. 

From  the  three  experiments  made  at  this  station  in  detasseling  corn  it  has  been 
observed  that  it  is  of  the  utmost  importance  to  have  the  tassels  removed  at  the 
earliest  time  possible,  certainly  before  they  have  become  expanded,  and  still  better 
if  inclosed  within  the  folds  of  the  leaf.  The  tassels  may  bo  readily  removed  1 y 
pulling  as  described  above  Avhen  inclosed  in  the  leaf,  if  only  the  very  tip  of  the  tassel 
be  exposed  to  vieAV.  And,  further,  it  is  essential  that  the  tassels  be  removed  in  such 
a manner  that  the  leaves  are  not  in  any  way  injured,  which  Avould  be  the  case  Avere 
they  removed  at  the  proper  time  by  a corn  knife. 

The  results,  as  given  in  detail  in  two  tables,  show  a gain  in  the  weight 
and  number  of  both  good  and  poor  ears  on  the  detasseled  rows.  The 
average  increase  in  weight  of  good  ears  was  15  per  cent,  and  of  poor 
ears  26  per  cent. 

A new  maize  and  its  behavior  under  cultivation,  L.  H.  Bailey 

{New  York  Cornell  Sta.  Bui.  No.  49 , Dec.,  1892,  pp.  332-338,  figs.  2). — 
u In  1888  the  late  Sereno  Watson,  of  Harvard  University,  received  from 
Prof.  A.  Duges,  of  Guanajuato,  Mexico,  some  stalks  and  kernels  of  a 
wild  corn  which  was  found  at  Moro  Leon,  about  four  Mexican  leagues 
north  of  Lake  Ouitzco,  near  the  southern  boundary  of  the  State  of 
Guanajuato,  in  southern  Mexico.  The  corn  was  wholly  unknown  to 
cultivation,  and  the  natives  of  the  district  believe  it  to  be  the  original 
source  of  the  cultivated  varieties  of  maize.  This  opinion  is  of  great 
interest  because  the  original  form  of  Indian  corn  is  wholly  unknown. 
It  is  known  among  the  natives  as  metis  de  coyote,  from  the  resemblance 
of  the  little  kernels  to  dog’s  teeth.  About  a half  dozen  ears,  in  a clus- 
ter, were  with  the  specimens  sent  to  Harvard,  each  ear  about  2 inches 
long  and  bearing  a few  rows  of  very  small  pointed  white  kernels,” 


812 


EXPERIMENT  STATION  RECORD. 


In  1889  tlie  author  made  an  unsuccessful  attempt  to  grow  two  or 
three  kernels  of  this  corn  given  him  by  Mr.  Watson.  In  1890  it  was 
grown  at  the  botanic  gardens  at  Cambridge,  Massachusetts,  but  only 
a few  kernels  matured. 

The  tallest  stalks  were  over  10  feet  high,  with  a diameter  of  nearly  2 inches. 
But  the  most  striking  peculiarity  of  the  plants  was  the  abundance  of  lusty  suckers, 
which  “ grew  as  rapidly  as  the  main  stalk,  so  that  the  plants,  which  had  fortunately 
been  placed  some  feet  apart,  had  the  appearance  of  two  hills,  one  of  the  two  having 
nine  and  the  other  twelve  stalks  ascending  from  a common  base.”  The  central 
stalk  also  branched  higher  up  on  its  trunk,  and  these  side  branches,  as  also  those 
from  the  base  of  the  plants,  had  a tassel  upon  the  end  and  bore  several  ears  along 
their  length.  The  tassel  was  very  large,  with  drooping  branches.  * * * 

Mr.  Watson  concluded  that  this  corn  is  a new  and  distinct  species  rather  than 
the  original  of  the  common  corn,  and  he  therefore  published  it1  as  Zea  canina,  or 
dog-tooth  corn,  thus  adding  a second  species  to  the  genus  Zea. 

In  1891,1  grew  the  corn  again  from  the  original  Mexican  samples — which  Mr. 
Watson  divided  with  me — starting  it  late  under  glass  (May  22),  and  setting  it  out  of 
doors  June  12  in  a heavy  clay  loam,  when  about  half  a foot  high.  The  plants  grew 
vigorously,  and  ears  began  to  form  late  in  summer,  being  borne  upon  strong  lateral 
branches  as  before.  The  illustration  in  the  bulletin  sho  ws  a typical  plant,  having 
six  arms  or  branches  springing  from  the  main  stalk.  A dozen  or  fifteen  ears  set 
upon  these  arms.  * * * 

These  plants  appeared  to  differ  from  those  which  I saw  at  the  Harvard  Botanic  Gar- 
den the  year  before  only  in  size  and  earliness.  The  smaller  size  may  have  been 
due  to  the  soil,  which  was  poorer  than  at  Harvard,  but  I thought  I saw  a de- 
cided tendency  toward  acclimatization  in  the  plants,  and  this  is  now  apparently 
warranted  by  the  results  of  this  year’s  experiment.  Some  of  the  plants  did  not 
make  lateral  arms,  but  simply  sent  up  a straight  almost  earless  stalk.  Perhaps  this 
was  due  to  the  fact  that  the  plants  were  crowded.  Some  of  the  plants  matured  sev- 
eral good  ears. 

[Crosses  were  made  by  the  author  in  1891  of  the  new  corn  with  Extra  Early  Mar- 
blehead sugar  corn  and  Japanese  striped  corn  ( Zea  japonica )].  The  one  Canina  X 
Marblehead  plant  grew  scarcely  more  than 4 feet  tall.  Two  suckers  sprung  from  the 
base  of  the  plant,  but  there  were  no  branches  higher  up,  and  all  the  ears  were  small 
and  single.  The  kernels,  which  had  been  pollinated  from  the  tassels  on  the  same 
plant,  were  indistinguishable  from  those  of  true  Canina.  * * * 

The  fourteen  Canina  X Japanese  plants  grew  with  great  vigor,  reaching  a height 
of  8 and  9 feet,  and  nearly  all  the  stalks  produced  the  branches  of  multiple  ears. 
But  the  remarkable  feature  of  these  plants  was  the  shortening  up  of  these  side 
branches  from  the  length  of  2 and  3 feet,  attained  in  true  Canina,  to  a cluster  or 
brace  of  four  to  six  ears.  One  plant  which  produced  three  stalks  from  the  base,  bore 
four  sets  on  one  stalk,  five  on  another,  and  twenty-five  on  the  main  stalk,  making  a 
total  of  34  ears  from  one  seed.  * * * 

Some  plants  among  these  hybrids,  however,  produced  single  ears,  but  the  greater 
number  of  them  made  from  a dozen  to  twenty  sets,  and  perhaps  half  the  ears  ma- 
tured. The  kernels  in  these  remarkable  hybrids  are  both  yellow  and  white,  although 
yellow  is  far  the  most  prominent,  and  they  are  rounded  like  the  Japanese,  but  bear 
a minute  point  or  mucro,  in  memory  of  their  Canina  parentage. 

The  ears  are  twice  larger  than  those  of  the  Canina,  from  which  they  came.  Two 
plants  of  the  fourteen  had  distinctly  striped  foliage,  like  the  Japanese  corn. 

The  plants  of  true  Canina  which  grew  near  by  were  less  branched  than  the 
Canina  X Japanese,  and  while  most  of  the  ears  were  multiple,  some  were  single. 


1 Proc.  Amer.  Acad.  Arts  and  Sci.  xxvi,  p.  158. 
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This  corn  was  also  attacked  by  smut.  The  behavior  of  these  plants  indicate  either 
that  Canina  is  variable  or  that  it  tends  to  lose  its  characters  under  cultivation.  I 
am  inclined  to  adopt  the  latter  explanation,  especially  as  another  lot  of  Canina 
grown  in  the  field  alongside  a plantation  of  sweet  corn  showed  similar  degeneration 
to  single  ears.  * * * 

It  may  be  worth  while  to  inquire  if  this  Canina  corn  still  retains  a specific  iden- 
tity— if  it  really  is  a distinct  species  from  the  common  corn,  Zea  mays.  For  myself, 
I am  strongly  of  the  opinion  that  it  is  not  a distinct  species.  I am  rather  inclined 
to  think,  with  the  native  Mexicans  and  Prof.  Duges,  that  it  is  the  original  form  of 
Zea  mays,  or  at  least  very  near  it.  It  explains  many  points  in  the  evolution  of  In- 
dian corn.  Some  varieties  of  sweet  corn  occasionally  produce  rudimentary  multiple 
ears,  and  this  Canina  seems  to  tend  to  lose  them  under  cultivation.  The  tendency 
of  cultivation  in  all  plants  is  to  develop  some  fruits  or  some  organs,  rather  than  all 
fruits  or  all  organs.  The  suckering  habit  has  been  discouraged  in  the  selection  of 
corn.  The  tendency  to  sucker  and  to  produce  tassels  on  the  ends  of  ears, 
the  profuse  drooping  tassels  of  many  little-improved  varieties,  the  predominance  of 
fliut  corn  northward  and  of  dent  or  pointed  corn  southward,  the  occurrence  of 
many  curious  and  aboriginal  varieties  in  the  Aztec  region — all  these  become  intelli- 
gible if  Zea  canina  is  the  original  of  Indian  corn. 

Field  experiments  with  cotton,  R.  J.  Redding  {Georgia  Sta.  Bui. 
No.  20,  Feb.,  1893,  pp.  14-28). 

Synopsis. — The  experiments  are  classified  as  follows:  (1)  Variety  test,  in  which 
Bates  Big  Boll  cotton  gave  the  largest  yield  and  highest  per  cent  of  lint;  (2) 
distance  experiments,  in  which  the  heaviest  yield  was  produced  by  the  plants 
which  were  4 feet  by  i foot  apart;  (3)  a test  of  the  effect  of  increasing  the 
amount  of  fertilizer,  in  which  every  increase  of  the  fertilizer  produced  an  in- 
crease in  the  yield;  (4)  a general  fertilizer  test,  in  which  phosphoric  acid  was 
most  effective,  and  nitrogen  also  effective,  while  potash  gave  negative  or  doubt- 
ful results. 

Test  of  varieties  {pig.  14-16). — Twenty-five  varieties  of  cotton  were  tested. 
The  yield  at  each  picking,  total  yield,  and  per  cent  of  lint  are  tabulated. 

Bates  Big  Boll  gave  the  largest  yield  of  seed  cotton  (1,742  pounds 
per  acre)  and  the  highest  per  cent  of  lint  (34.75).  Tennessee  Gold  Dust 
and  King  matured  more  than  three  fourths  of  their  total  crop  before 
October  1.  Okra  Leaf  was  also  early. 

Distance  experiment  (pp.  16-19). — This  experiment  and  the  succeed- 
ing fertilizer  tests  are  repetitions  of  experiments  reported  in  Bulletin 
Ko.  16  of  the  station  (E.  S.  R.,  vol.  m,  p.  691).  The  varieties  used 
were  Pittman  Improved  (cluster)  and  Truitt  Improved.  The  rows  were 
4 feet  wide  and  the  plants  were  left  at  distances  of  1,  2,  3,  and  4 feet 
in  the  drill.  The  yield  for  each  picking,  total  yield,  and  average  yield 
per  stalk  are  tabulated. 

The  average  yield  of  the  two  varieties  was  greatest  (1,616  pounds  seed 
cotton,  or  521  pounds  of  lint  per  acre)  when  the  distance  was  4 feet  by  1 
foot.  Close  planting  hastened  the  maturity  of  the  plant,  and  hence  is 
recommended  for  high  latitudes.  The  author  concludes  that  on  land 
capable  of  producing  more  than  a bale  per  acre  the  distance  should  be 
about  1 by  4 feet;  on  land  capable  of  yielding  more  than  a bale  the  dis- 
tance should  be  greater,  probably  2 by  4 feet. 
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Effect  of  increasing  the  amount  of  fertilizer  (pp.  20-23). — The  same 
rows  were  used  as  in  a similar  experiment  in  1891. 

The  fertilizer  used  consisted  of  a mixture  of  60  pounds  of  superphos- 
phate, 15  pounds  of  muriate  of  potash,  and  25  pounds  of  nitrate  of 
soda.  This  mixture  was  applied  at  the  rate  of  200,  400,  600,  800,  1,000, 
and  1,200  pounds  per  acre.  One  set  of  rows  was  unfertilized.  The  test 
was  repeated  on  seven  sets  of  rows,  using  two  varieties  of  cotton.  The 
yields  at  each  picking  of  the  series  of  rows  receiving  different  amounts 
of  fertilizer  are  tabulated.  An  increase  in  the  amount  of  fertilizer 
increased  the  yield. 

u Successively  increasing  amounts  of  fertilizers  do  not  result  in  the 
same  ratio  of  increasing  yields  of  cotton.  It  follows  that  the  larger 
the  amount  of  fertilizers  the  greater  will  be  the  resulting  cost  of  the 
increase  per  pound;  but  at  the  same  time  there  will  be  left  in  the  soil  a 
correspondingly  larger  amount  of  fertilizer  for  the  use  of  the  succeed- 
ing crop. 

u The  liberal  use  of  judiciously  compounded  fertilizers  affords  a larger 
investment  upon  which  the  percentage  of  x>rofit  is  to  be  based,  and  is 
therefore  advisable.” 

The  Truitt,  whose  plants  are  symmetrically  formed  and  rather  under 
medium  size,  with  large  bolls,  proved  more  productive  under  high  fer- 
tilization than  the  Pittman,  a tall-growing  variety  with  short  laterals 
and  clustered  medium- sized  bolls. 

General  fertilizer  experiment  (pp.  23-28). — For  this  experiment  102 
plats  were  used,  of  which  12  plats  were  unfertilized.  On  the  other 
plats,  superphosphate,  156,  312,  and  468  pounds  per  acre;  muriate  of 
potash,  39,  78,  and  117  pounds;  and  nitrate  of  soda,  55,  130,  and  195 
pounds  were  variously  combined  with  each  other.  Muriate  of  potash, 
111  pounds,  and  superphosphate,  143,  286,  and  429  pounds,  respec- 
tively, were  also  combined  with  429  pounds  of  cotton  seed  meal. 

The  author  concludes  that — 

(1)  Phosphoric  acid  was  the  most  effective  in  increasing  the  yield  of  cotton  on  the 
soil  covered  by  the  experiment. 

(2)  Potash  was  not  required  except  when  liberal  amounts  of  the  other  two  ele- 
ments were  applied.  The  behavior  of  potash,  at  least  in  the  form  of  muriate,  Avas 
uncertain  and  even  erratic,  and  it  is  not  certain,  .on  the  whole,  that  it  increased  the 
yield. 

(3)  Nitrogen  is  very  effective  in  medium  quantity,  say  two  rations,  in  combination 
with  three  rations  of  superphosphate. 

(4)  Cotton-seed  meal  is  equally  as  effective  as  nitrate  of  soda,  in  the  combinations 
of  the  other  elements,  as  a nitrogenous  plant  food  for  cotton. 

(5)  The  most  effective  combination  of  the  three  ingredients  employed  in  this 
experiment  on  this  soil  was : 

468  pounds  superphosphate,  equal  to  66  pounds  phosphoric  acid; 

78  pounds  muriate  of  potash,  equal  to  39  pounds  potash; 

130  pounds  nitrate  of  soda,  equal  to  20  pounds  nitrogen. 

Flat  pea,  O.  Clute  aud  F.  B.  Mumford  ( Michigan  Sta.  Bui.  TVb.  91, 
Eeb^  1893 ? pp.  9-13). — The  flat  pea  [Lathyrus  sylvestris) has  been  grown 
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on  a small  scale  for  two  years  at  the  Michigan  Station  and  at  the  Gray- 
ling Substation.  From  this  experience  the  following  conclusions  are 
drawn : 

(1)  It  germinates  ancl  reaches  the  surface  in  from  17  to  28  days. 

(2)  It  grows  slowly  at  first  after  reaching  the  surface,  and  needs  care  to  keep 
weeds  down. 

(3)  It  makes  on  very  poor  unimproved  sandy  soil  a top  growth  of  6 to  8 inches, 
and  a root  growth  of  12  to  15  inches  the  first  year. 

(4)  It  makes  on  sandy  soil  that  has  been  cultivated  and  improved  a top  growth 
of  12  to  15  inches,  and  a root  growth  of  18  to  24  inches  the  first  year. 

(5)  The  tops  are  not  easily  cut  down  by  frost.  The  roots  go  through  the  winter 
well. 

(6)  The  roots  are  thickly  supplied  with  tubercles. 

(7)  One-year-old  plants  transplanted  in  the  spring  to  sandy  soil  gave  at  the  rate 
of  10,460  pounds  of  green  forage  per  acre. 

(8)  It  does  not  bloom  the  first  year.  With  us  the  blooms,  pods,  aud  seeds  have 
been  few  the  second  year. 

(9)  Cattle  eat  the  green  forage  readily. 

Experiments  with  oats,  1892,  G.  E.  Morrow  and  F.  D.  Gardner 
(Illinois  Sta.  Bui.  No.  23,  Nov.,  1892,  pp.  121-136). 

Synopsis. — The  nature  and  results  of  the  experiments  reported  are  in  brief  as  fol- 
lows: (1)  Quantity  of  seed,  2.5  to  3.5  bushels  per  acre  gave  largest  yields ; (2) 
compact  vs.  loose  seed  bed,  medium  compactness  favored;  (3)  time  of  sowing, 
early  seeding  favored;  (4)  depth  of  sowing,  1 inch  better  than  a greater  depth; 
(5)  test  of  varieties,  data  for  59  varieties;  (6)  time  and  manner  of  harvesting, 
best  results  when  straw  was  green  and  kern  els  mostly  in  dough  and  when  sheaves 
were  bound  and  shocked  at  once.  The  experiments  were  in  continuation  of  those 
reported  in  Bulletins  Nos.  12  and  19  of  the  station  (E.  S.  R.,  vol.  n,  p.  400;  in, 
p.  779).  The  soil  used  was  fertile,  dark-colored  prairie  loam. 

Oats,  quantity  of  seed  (pp.  123, 124). — Early  Dakota  oats  were  sown 
on  14  plats,  each  2 by  4 rods,  at  the  rate  of  from  1 to  4 bushels  per 
acre.  The  yields  per  acre  of  grain  and  straw  during  five  years  and  the 
averages  for  the  five  years  are  given  in  the  following  table; 

Yields  of  oats  from,  different  rates  of  seeding,  188S-92. 


Seed  per 
acre. 

Grain  per  acre. 

Straw  per  acre. 

1888. 

1889. 

1890. 

1891, 

1892. 

Aver- 

age. 

1888. 

1889. 

1890. 

1891. 

1892. 

Aver- 

age. 

Bushels. 

1 

1.  5 

2 

2.5  

3  

3.5  

4  

Bush. 

52.5 

59.4 

61.4 

63.8 

61.9 

62.5 

60.6 

Bush. 

36.3 

33.1 

42.5 
43.8 

47.2 
52.1 

50.6 

Bush. 

25.3 

2J.6 

17.5 
29.1 

27.5 
24.7 
21.9 

Bush. 

36.7 
56.9 

74.8 

72.6 

76.6 

79.7 
76.3 

Bush. 

40.5 

43.5 

43.3 

44.5 

44.3 

42.4 
43.2 

Bush. 

38.3 

42.9 

47.9 
50.8 

51.5 

52.3 

50.5 

Lbs. 

3,  820 

4,  400 

4,  540 
4,860 

5,  220 
4,  400 
4,  260 

Lbs. 
4,  600 
3,800 
4,  000 
3,000 
4,400 
4,100 
3,  200 

Lbs. 
2,  820 
1,740 
1,  800 
2,  460 

1,  960 

2,  000 
2,  020 

Lbs. 

1,  275 
1,970 
2, 748 

2,  638 

2,  790 

3,  060 
3, 110 

Lbs. 
1, 742 

1,  980 
1,832 
1,935 
2, 100 
1,952 

2,  377 

Lbs. 
2,851 
2,  778 
2, 984 

2,  979 

3,  294 
3, 102 
2,  993 
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Oats , compact  vs,  loose  seed  bed  (pp.  124,  125). — Early  Dakota  oats 
were  sown  broadcast  at  the  rate  of  2,5  bushels  per  acre  April  12, 1892, 
with  the  following  results : 


Yields  of  oats  sown  in  differ ently^prepared  seed  beds,  1892, 


Preparation  of  seed  bed. 

Yield  per  acre. 

Straw. 

Grain. 

Plowed  4 inches  deep,  seeded,  and  harrowed 

Pounds. 
2, 140 
2,  030 
2,180 
1,755 
3, 170 
2, 150 
1, 735 

Bushels. 

41.9 

Seeded  disked  and  harrowed .......... 

42.2 

Disked  seeded  harrowed,  and  rolled 

43.8 

Seeded  and  plowed  4 inches  deep ...... ... 

42.7 

Disked  seeded,  and  harrowed 

47,2 

44.7 

Seeded  disked,  harrowed,  and  rolled 

Seeded  and  harrowed  .................... ... ........ 

40.8 

The  average  results  per  acre  during  four  years  were:  Compact  seed 
bed,  grain  46.2  bushels,  straw  2,896  pounds ; medium  seed  bed,  grain 
48.1  bushels,  straw  3,225  pounds;  loose  seed  bed,  grain  43.6  bushels, 
straw  2,662  pounds. 

Oats , time  of  sowing  (pp.  125-127). — The  average  yields  of  grain  per 
acre  from  seeding  at  different  dates  on  duplicate  plats  in  1892  were  as 
follows:  March  30,  46  bushels;  April  6,  42.4  bushels;  April  13,  47.7 
bushels;  April  21,  41.7  bushels;  Ajiril  27,  42.4  bushels;  May  4,  23,9 
bushels. 

u Taking  the  average  for  four  years,  the  maximum  yield  of  grain  is 
in  favor  of  seeding  March  28  to  31,  with  but  little  difference  any  time 
between  March  22  and  April  16. 

u The  weight  per  bushel  uniformly  decreases  with  the  lateness  of 
seeding.” 

Oats , depth  of  sowing  (p.  127).— Tabulated  data  are  given  for  an  ex- 
periment in  which  oats  were  seeded  at  depths  of  from  1 to  6 inches. 
The  yield  decreased  as  the  depth  of  seeding  increased.  This  agrees 
with  the  average  results  during  five  years. 

Oats , tests  of  varieties  (pp.  128-136). — Notes  and  tabulated  data  for  a 
test  of  59  varieties  in  1892,  and  comparative  data  for  30  varieties  tested 
four  years  and  44  varieties  tested  three  years.  The  varieties  which 
have  given  an  average  yield  of  over  45  bushels  per  acre  during  four 
years  (1889-’92)  are  as  follows:  Pringle  Progress,  New  Dakota  Gray, 
Japan,  New  Eed  Bust-proof,  Early  Dakota,  Texas  Eust-proof,  Improved 
American,  American  Banner,  Black  Bussian,  Giant  Yellow  French, 
White  Bonanza,  Prize  Cluster,  Welcome,  White  Bussian,  Black  Prolific, 
Clydesdale,  Common  Mixed,  Badger  Queen,  and  White  Wonder. 

The  vitality  of  the  seed  of  each  variety  was  tested  in  the  Geneva  apparatus.  Nine 
varieties  showed  perfect  germinating  power ; of  9 varieties  the  average  percent  germi- 
nating was  less  than  90,  the  lowest  74,  the  next  lowest  80.  The  average  yield  of  the 
9 varieties  with  highest  per  cent  was  4 bushels  per  acre  more  than  the  average  of  the  9 
with  lowest  germinating  power. 
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Oats,  time  and  manner  of  harvesting  (pp.  134-136). — Tabulated  data 
are  given  for  experiments  in  whieli  oats  were  harvested  July  6,  11,  and 
17  in  1891,  and  July  16, 22,  and  30  in  1892,  or  in  milk  or  dough,  medium 
ripe,  and  fully  ripe.  Comparisons  were  also  made  between  (1)  oats 
bound  and  shocked  soon  after  cutting,  (2)  cut  and  dried  in  the  swath 
before  binding,  and  (3)  heads  cut,  the  stalks  being  left  in  the  field. 

11  Slightly  better  results  were  obtained  when  the  oats  were  harvested 
while  the  straw  was  still  green  and  the  kernels  mostly  in  the  dough 
stage  than  when  the  straw  was  mostly  yellow  and  the  kernels  hard. 
When  the  oats  were  allowed  to  mature  fully,  the  results  were  distinctly 
less  satisfactory.  When  the  sheaves  were  bound  and  shocked  at  once, 
the  yield  was  somewhat  better  than  when  the  cut  straw  was  allowed  to 
dry  thoroughly  before  the  sheaves  were  bound.” 

The  wild  potato  of  the  Mexican  region,  L.  H.  Bailey  (New  YorJc 
Cornell  Sta.  Bui.  No.  49,  Dec.,  1892,  pp.  350-352,  fig.  1). — “About  1878 
Dr.  W.  J.  Beal,  of  the  Michigan  Agricultural  College,  received  from 
the  Harvard  Botanic  Gardens  a few  tubers,  the  largest  about  an  inch 
in  diameter,  of  a wild  potato  from  Mexico.  This  potato  has  been 
grown  since  that  time  at  the  Michigan  College,  and  we  have  grown  it 
here  two  or  three  years  from  the  Michigan  seed.” 

Tlie  tubers  are  gradually  improving,  and  in  1887,  when  I made  a report  upon  this 
potato  (Bulletin  No.  31  of  the  Michigan  Station)  the  best  tubers  measured  3 inches 
in  length.  The  largest  tubers  now  reach  over  4 inches  in  length,  and  the  number  of 
small  potatoes  in  the  hills  seems  to  be  lessening.  The  tubers  are  brown  with  deep 
eyes,  and  tend  to  be  flattened.  They  keep  well.  The  flesh  is  very  yellow.  When 
cooked  the  flavor  is  rich,  and  possesses  a slight  aroma  which  is  not  present  in  the 
common  potatoes.  The  plants  usually  produce  balls  freely. 

The  potato  is  probably  the  Solatium  tuberosum,  var.  boreale  of  Gray,  although 
it  has  the  interposed  small  leaflets  which  that  plant  is  supposed  to  lack.  It  occurs 
in  a wild  state  from  the  Montezuma  Valley,  Colorado,  to  New  Mexico  and  southwards 
in  the  mountains  in  Mexico.  This  wild  potato  of  the  North  appears  to  have  been  first 
brought  to  notice  in  1856  by  Dr.  A.  J.  Myers,  of  the  U.  S.  Army,  who  found  it  in 
western  Texas.  * * * This  plant  was  grown  in  1888  by  the  Colorado  Experiment 
Station  (Bui.  No.  4)  from  wild  Colorado  tubers.  The  tubers  under  cultivation  were 
“ quite  large  relatively  to  the  other  forms  (samples  of  Solanum  jamesii),  oblong  in 
shape,  and  of  a dark  brown  color.” 

Experiments  with  potatoes,  L.  B.  Taft,  H.  P.  Gladden,  and  B. 
J.  Coryell  ( Michigan  Sta.  Bui.  No.  90,  Feb.,  1893,  pp.  19-30).— These 
were  in  continuation  of  experiments  reported  in  Bulletin  No.  85  of  the 
station  (E.  S.  B.,  vol.  in,  p.  872),  and  included  tests  of  varieties  and  of 
fertilizers. 

Potatoes,  tests  of  varieties  (pp.  19-24). — Tabulated  data  are  given  for 
134  varieties,  and  descriptive  notes  on  19  new  varieties. 

Potatoes , fertilizer  tests  (pp.  24-28). — Nitrate  of  soda  or  sulphate  of 
ammonia,  ground  bone,  or  dissolved  boneblack,  and  sulphate  or  muriate 
of  potash  were  applied  in  different  combinations.  Manure  was  used  on 
several  plats,  and  mulching  between  rows  was  tried  on  one  plat.  Fer- 
tilizers under  the  seed  produced  the  best  results  in  1891,  but  in  the  wet 
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season  of  1892  applying  the  fertilizer  over  the  seed  gave  the  largest 
yields.  Mulching  was  not  as  beneficial  in  1892  as  in  the  previous  year. 
The  addition  of  nitrate  of  soda  or  sulphate  of  ammonia  to  bone  and 
potash  was  not  profitable.  Manure  was  more  profitable  than  commer- 
cial fertilizers. 

Potatoes , diseases  (pp.  28-80). — Notes  on  the  treatment  of  potato  scab 
and  on  an  undetermined  disease  which  somewhat  resembled  ordinary 
blight,  but  could  not  be  checked  with  Bordeaux  mixture. 

Experiments  with  potatoes,  E.  S.  Rickman  ( TJtali  Sta.  Bui.  No. 
20,  Mar.  1893,  pp.  1-15). — Brief  accounts  of  experiments  on  (1)  amount 
of  irrigation,  (2)  methods  of  irrigation,  (3)  plauting  whole  tubers  vs. 
cuttings,  (4)  large  vs.  small  tubers  for  seed,  (5)  effect  of  manure  on 
quality,  (6)  depth  of  plowing,  (7)  methods  of  cultivation,  and  (8)  test 
of  varieties.  A previous  report  on  experiments  with  potatoes  was 
published  in  Bulletin  No.  5 of  the  station  (E.  S.  R.,  vol.  n,  p.  664). 

Potatoes , amount  of  irrigation  (pp.  1,  2). — From  1 to  4 inches  of  water 
per  acre  was  applied  on  different  plats.  The  yield  increased  with  the 
amount  of  water  applied  up  to  3 inches. 

Potatoes , methods  of  irrigation  (p.  3). — Flooding  the  ground  so  as  to 
cover  it  with  water  gave  better  results  than  allowing  the  water  to  run 
between  the  rows  in  the  furrows  made  by  the  cultivator. 

Potatoes , planting  whole  tubers  vs.  cuttings  (pp.  3-5). — The  following 
table  gives  the  number  of  pounds  of  tubers  produced  on  twentieth  acre 
plats  from  planting  whole  tubers  and  cuttings  during  three  years: 


1890. 

1891. 

1892. 

Sti  n rrl  a pvP.S  - ...... .................. 

Pounds. 

Pounds. 
124  l 

Pounds. 

333 

UlilglV  VO  .----------------•■--••-----------•------o...--.  .............  - 

TWo  eyes  

327 

398  i 

565 

Quarters  

399 

422  ! 

Halves  ................. ... 

470 

530 

344 

Whole  tubers  ... ................... 

485 

631  j 

828 

1 

Seed  ends  of  potatoes  gave  a smaller  total  yield  than  stem  ends,  but 
the  yield  of  large  potatoes  favored  the  seed  end. 

Potatoes , large  vs.  small  tubers  for  seed  (pp.  5,  6). — In  1890  and  1891 
the  results  favored  the  large  tubers,  but  in  1892  the  small  tubers  gave 
the  largest  yield. 

Potatoes , effect  of  manure  on  quality  (pp.  6,  7). — In  1892  potatoes  grown 
with  manure  had  a smaller  starch  content  than  those  grown  without 
manure;  but  in  1890  the  reverse  was  true. 

Potatoes , depth  of  plowing  (pp.  7,  8). — Plowing  from  3 to  9 inches  deep 
for  potatoes,  carrots,  peas,  and  cabbages  during  two  years  has  given 
inconclusive  results. 

Potatoes , methods  of  cultivation  (p.  8). — Pulverizing  the  soil  for  pota- 
toes, peas,  and  cabbages  did  not  give  so  good,  results  as  simply  har- 
rowing it. 
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Potatoes , test  of  varieties  (pp.  9-15). — The  yields  of  32  varieties  are 
given,  the  largest  being  by  Burpee  Superior,  Lee  Favorite,  Compton 
Superior,  Cream  City,  and  Early  Standard. 

Experiments  on  potatoes,  D.  D.  Johnson  ( West  Virginia  Sta.  Bui. 
No.  29,  Jan.,  1893,  pp.  71-83). — This  is  a repetition  of  experiments  on 
completely  worn-out  soil  reported  in  Bulletin  No.  20  of  the  station  (E. 
S.  B.,  vol.  hi,  p.  807),  on  u (1)  the  comparative  yield  of  large  and  small 
tubers  of  the  several  varieties  produced  by  the  use  of  different  fertili- 
zers ; (2)  the  increased  yield  produced  by  different  fertilizers,  their  cost, 
and  profit  and  loss ; and  (3)  the  comparative  yield  of  tubers  planted 
whole,  in  halves,  quarters,  and  cut  to  single  eyes.” 

u The  crop  this  year  was  almost  a complete  failure,  caused  by  the  un- 
favorable season  and  the  exhausted  condition  of  the  soil.”  The  results, 
however,  are  tabulated  in  full  and  confirm  in  detail  those  obtained  in  the 
previous  experiment.  From  the  two  years’  experiments  the  following 
conclusions  are  drawn : 

The  best  results  in  commercial  fertilization,  as  tested,  were  secured  by  a combina- 
tion of  potash  and  phosphoric  acid  in  the  ratio  of  2 tol.  There  was  no  material  bene- 
fit, but  an  actual  loss,  in  the  use  of  nitrate  of  soda.  The  best  results  in  the  prepara- 
tion of  the  seed  can  be  secured  by  so  cutting  the  tubers  that  each  piece  will  produce 
one  strong,  vigorous  stalk,  and  by  planting  from  two  to  four  pieces  in  each  hill, 
according  to  the  distance  the  hills  are  apart. 

Experiments  with  potatoes,  mangel- wurzels,  and  carrots,  H.  T. 

French  ( Oregon  Sta.  Bui.  No.  24,  Mar.,  1893,  pp.  12). — •Notes  and 
tabulated  data  for  tests  of  59  varieties  of  potatoes,  11  of  mangel-wurzels, 
and  13  of  carrots,  grown  on  clay  loam  soil,  such  as  is  common  in  the 
Willamette  Valley.  An  account  is  also  given  of  a test  of  fertilizers  for 
potatoes  in  which  the  yield  was  largely  increased  by  the  application 
of  Peruvian  guano,  superphosphate,  or  kainit.  The  varieties  which 
gave  the  largest  yields  were  as  follows: 

Potatoes. — Biley,  Champion,  Dakota  Bed,  Early  Bose,  Sultan,  Com- 
mander, Thorburn  Late  Bose,  and  Tilden. 

Mangel-wurzels. — Orange  Globe,  Escliendorf,  Giant  Yellow,  and 
Kniver  Globe. 

Carrots. — Long  White  Belgian,  Yellow  Belgian,  White  Vosges,  and 
Mastodon. 

Results  of  chemical  analyses  of  tobacco  cured  by  the  leaf-cure 
on  wire  and  the  stalk  processes,  F.  B.  Carpenter  (North  Carolina 
Sta.  Bui.  No.  90a,  Apr.  14,  1893,  pp.  34). 

Synopsis. — Analyses  showing  the  per  cent  of  nitrates  in  tobacco  at  different  stages 
of  growth;  analyses  of  the  whole  leaves,  midribs,  leaves  exclusive  of  midribs; 
organic  and  ash  analyses  of  leaf,  stem,  and  stalk,  cured  by  the  leaf-cure  on  wire 
and  the  stalk  processes.  The  difference  in  chemical  composition  of  like  grades 
from  the  two  methods  of  curing  is  chiefly  due  to  the  manner  and  time  of  har- 
vesting. 

This  bulletin  is  supplementary  to  Bulletin  No.  86  of  the  station  (E.  S. 
B.,  vol.  iy,  p.  32),  and  gives  the  chemical  data  secured  in  a comparison 
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of  tlie  leat-cure  and  stalk- cure  processes.  The  influence  of  the  two 
methods  of  curing  on  the  chemical  composition  of  tobacco  is  studied. 
From  the  tables  of  analyses  given  the  following  table  is  quoted: 

Analyses  of  whole  tobacco  leaf  (including  midrib))  calculated  to  a sand-free  and  water-free 

basis. 


Grade  of  leaves. 

Nico- 

tine. 

Besin 

and 

fatty 

suli- 

stances. 

Alku- 

mi- 

noids. 

Nitric 

acid. 

Am- 

monia. 

Cellu- 

lose. 

Ask. 

Cured  by  the  stalk  process. 

Smokers : 

Pr.  ct. 

Pr.  ct. 

Pr.  ct. 

Pr.  ct. 

Pr.  ct. 

Pr.  ct. 

Pr.  ct. 

Scrap  from  stalk 

2.78 

10.  38 

9. 95 

0 

0. 134 

10. 19 

12. 72 

Scrap 

2.  09 

8.  00 

6.88 

0 

0. 124 

10.91 

13. 34 

Trask  lug 

2.  07 

7.56 

5.  65 

0 

0. 133 

10.86 

14. 15 

Best  lug 

2.  05 

7.44 

6.  55 

0 

0. 110 

10. 30 

i 12. 68 

Cutters:  f- 

Sand lug 

2. 32 

8.21 

6.  52 

0 

0.115 

9.  56 

12. 94 

Best  lug 

Wrappers: 

First  grade 

2.  64 

7.46 

6.  29 

0 

0. 109 

9.  55 

12.44 

2.  73 

7.33 

7.  03 

0 

0.129 

9. 42 

11. 99 

Second  grade i 

2.  72 

7. 39 

6.  77 

0 

0. 123 

9. 40 

11. 70 

Fillers : 

Brigkt  tips 

2.  75 

7.  82 

7.75 

0 

0. 140 

9. 28 

10.10 

Black  tips 

2.  02 

7. 14 

8.  04 

0 

0. 119 

9.  39 

10.  70 

Leaves  for  comparison  (W)  * 

2.50 

6.76 

7. 38 

0 

0.  Ill 

8.  59 

11. 48 

Cured  by  the  leaf  process  on  ivire. 

Smokers : 

Scrap 

2.  30 

6.  34 

7. 16 

0 

0. 151 

11.  90 

15. 25 

Trask  lug 

2.  01 

6.  51 

6.  11 

0 

0. 125 

10. 79 

15.19 

Best  trask  lug 

2. 16 

7. 16 

7.15 

0 

0. 143 

10.  07 

13.  52 

Cutters : 

Sand  lug 

2. 29 

7. 09 

7. 36 

0 

0.136 

9. 92 

12.  79 

Best  lug 

2.  23 

7. 15 

7. 18 

0 

0. 133 

9.  53 

13. 14 

Wrappers: 

First  grade 

2.  44 

6.90 

6.  69 

0 

0. 157 

9. 82 

12.  56 

Second  grade 

2.83 

6.  91 

9. 05 

0 

0. 141 

9. 99 

12. 22 

Fillers : 

Brigkt  tips 

2.85 

6.  95 

9.  65 

0 

0.  J51 

9.  62 

10.  63 

Black  tips 

2.88 

• 5.51 

11.  22 

0 

0.179 

9.  38 

11.77 

Leaves  for  comparison  (X)* 

2.45 

i 

6.  42 

7.28 

0 

0. 130 

8.  60 

11. 09 

*W  and  X were  harvested  and  cured  under  the  same  conditions,  except  that  W was  left  on  the  stalk 
during  the  curing  process. 


The  difference  in  chemical  composition  of  like  grades  resulting  from  the  two 
methods  of  curing  is  chiefly  due  to  the  manner  and  time  of  harvesting.  This  differ- 
ence is  most  noticeable  in  case  of  the  fillers,  where  the  increased  growth,  caused  by 
priming  the  lower  leaves  in  the  leaf-curing  process,  has  made  a large  increase  in  the 
percentage  of  albuminoids  and  nicotine.  * * * The  priming  process,  as  followed 

in  the  leaf-cure  method,  has  a marked  effect  on  the  growth  and  chemical  composi- 
tion of  the  leaves  taken  from  the  upper  part  of  the  plant.  The  removal  of  the 
lower  leaves  caused  the  top  of  the  plant  to  grow  with  increased  vigor,  thus  produc- 
ing heavier  and  coarser  leaves,  with  a considerable  increase  in  the  percentage  of 
organic  nitrogenous  matter  and  nicotine.  While  the  quality  is  somewhat  injured 
by  this  transformation,  it  appears  that  the  gain  in  weight  more  than  compensates 
for  the  loss  in  quality.  * * * The  presence  of  a large  percentage  of  carbohy- 

drates, especially  starch  and  glucose,  is  characteristic  of  the  yellow  tobacco  grown 
on  the  light,  sandy  soil  of  Granville  County. 

By  means  of  analyses  made  when  the  plants  were  at  different  stages 
of  growth,  it  was  learned  that  the  nitrates  are  confined  almost  entirely 
to  the  stalk  and  stems  in  the  younger  growth  of  the  plant,  while  the 
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other  nitrogenous  substances  are  more  abundant  in  the  leaves.  The  anal- 
yses of  the  whole  leaves,  midribs,  leaves  exclusive  of  midribs,  and 
organic  and  ash  analyses  of  leaves,  stems,  and  stalks  are  prefaced  by 
a description  of  the  chemical  methods  used  in  making  the  analyses. 
The  bulletin  also  contains  a tabular  statement  of  the  value  of  tobacco 
produced  by  the  two  systems  of  curing,  and  analyses  of  a number  of 
varieties  of  tobacco  grown  in  different  parts  of  the  United  States. 

The  following  table  gives  the  analysis  of  the  top  soil  and  subsoil 
from  a tobacco  field  near  Oxford,  North  Carolina,  which  is  very  closely 
representative  of  the  general  character  of  the  best  bright  tobacco  soil: 


Analysis  of  tobacco  soil  and  subsoil. 


Top  soil. 

Subsoil. 

Coarse  materials 

Ter  c9nt. 
7.  05 
92.  95 

Ter  cent. 
3.95 
96. 05 

Fine  earth. 

Analysis  of  fine  earth. 

Insoluble  matter 

100.  00 

100. 00 

95. 642 
0.  938 
0. 161 
0.109 
0. 240 
0.  047 

0. 326 

1.  038 
0.016 
0.  055 
0.312 
1.510 

94.  870 
1.476 
0.  057 
0.  232 
0.  265 
0.  056 

0.  488 

1.  872 
0.000 
0.072 
0.  286 
1.050 

Soluble  silica 

Potash  (K20) 

Soda  (Na20) 

Lime  (CaO) 

Magnesia  (MgO) 

Peroxide  of  iron  (Fe20g) 

Alumina  (ALO-^) 

Phosphoric  acid  (P2Os) 

Sulphuric  acid  (SO3) 

Water  (H20)  

Volatile  matter 

100.  394 

100. 724 

Effect  of  fertilizers  on  tobacco,  G.  C.  Watson  (New  York  Cor- 
nell Sta.  Bui.  No.  49 , Dec.,  1892 , pp.  320-322). — A brief  account  of  an 
experiment  in  which  barnyard  manure  and  sulphate  or  chloride  of  potash 
with  nitrate  of  soda  and  superphosphate  were  compared  with  no  manure 
on  4 fortieth-acre  plats  of  heavy  clay  loam  of  poor  quality.  Barnyard 
manure  gave  the  largest  yield,  but  was  not  more  profitable  to  use  than 
the  commercial  fertilizers.  Sulphate  of  potash  gave  somewhat  better 
results  than  chloride. 

Sorghum  and  sugar  cane  culture,  C.  L.  Newman  ( Arkansas  Sta . 
Bui.  No.  22,  Dec.,  1892,  pp.  72-79). — Directions  for  growing  a crop  . of 
sorghum  and  sugar  cane. 

Spurry,  O.  Clute  and  O.  Palmer  ( Michigan  Sta.  Bui.  No.  91,  Feb., 
1893,  pp.  3-8). Authorities  are  quoted  to  show  the  prominent  position 
which  spurry  ( Spergula  arvensis)  holds  in  European  agriculture. 

On  the  sandy  plains  of  Michigan  at  the  Grayling  Substation  it  has 
been  successfully  grown  for  five  years,  and  has  resisted  cold  and  drouth. 
It  has  proved  valuable  for  pasture  and  hay,  but  is  chiefly  prized  as  a ren- 
ovating crop  for  soil  too  light  for  clover.  On  unimproved  sandy  soil  it 
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makes  a dense  growth  of  vine,  from  12  to  15  inches  in  height.  It  thrives 
in  dry,  sandy  soils.  The  yield  of  seed,  secured  by  threshing,  is  from 
8 to  12  bushels  per  acre. 

For  green  manuring  or  forage,  from  6 to  8 quarts  should  be  sown  per 
acre;  if  destined  for  seed,  4 quarts  is  sufficient.  Spurry  germinates 
promptly,  is  ready  for  pasturage  in  from  4 to  6 weeks,  and  may  be 
mowed  6 weeks  after  sowing.  When  the  first  crop  is  not  cut  for  seed 
till  quite  ripe,  the  plant  reseeds  itself,  and  thus  two  crops  a year  may 
be  secured.  Cattle  at  first  refuse  to  pasture  on  spurry,  but  soon  be- 
come very  fond  of  it,  eating  the  green  plant  and  even  the  threshed 
straw  with  relish.  Horses  do  not  like  it. 

A crop  of  spurry  turned  under  makes  sandy  land  much  more  com- 
pact than  before.  The  grasses  make  a more  even  sward,  and  are  less 
inclined  to  grow  in  bunches  when  they  follow  spurry.  Wheat  grows 
much  better  after  spurry  than  after  the  usual  farm  crops. 

Spurry  seed  has  been  distributed  among  the  farmers  on  the  sandy 
plains,  and  their  letters,  which  are  quoted,  speak  highly  of  spurry  as  a 
forage  plant  and  as  a fertilizer  for  sandy  soils. 

u On  the  plains  it  has  not  proven  troublesome  as  a weed,  but  it  may 
be  well  to  be  cautious  on  this  point  when  the  crop  is  grown  on  richer 
soil.” 

Sugar  beets  in  Indiana  in  1892,  H.  A.  Huston  {Indiana  Sta.  Bui. 
No.  43 , Mar.,  1893 , pp.  16-19). — Tabulated  data  are  given  showing  the 
results  of  analyses  and  conditions  of  culture  for  about  40  samples  of  beets 
grown  in  different  xiarts  of  the  State,  and  for  a number  of  sanrples  of 
beets  grown  at  the  station.  The  season  was  decidedly  unfavorable  to 
this  crop.  In  some  cases  the  beets  yielded  15  x>er  cent  of  sugar,  but 
the  average  was  much  below  this.  Damage  to  the  crop  was  caused  by 
blister  beetles,  leaf-spot  (Gercospora  betcc ),  and  the  bacterial  disease 
described  in  Bulletin  No.  39  of  the  station  (E.  S.  R.,  vol.  in,  p.  853). 

The  vetch  or  tare  as  an  orchard  plant,  L.  H.  Bailey  {New  Yorlc 
Cornell  Sta.  Bui.  No.  49 , Bee .,  1892,  pp.  334 , 355). — The  Eurof)ean  vetch 
( Vida  sativa)  was  sown  broadcast  June  16  in  an  orchard  of  young  pear, 
plum,  and  apricot  trees  on  heavy  clay  loam.  The  vetch  started  slowly, 
but  b^he  middle  of  September  the  ground  was  covered  thickly.  It  con- 
tinuJeRo  grow  until  the  middle  of  October,  and  remained  green  still 
longer. 

With  the  approach  of  hard  freezing  weather  the  stalks  fell  upon  the  ground,  where 
they  now  lie  like  a thin  even  covering  of  old  hay.  The  stems  arc  soft  and  can  he 
easily  plowed  under  in  spring  and  will  soon  decompose;  and  they  will  not  keep  the 
soil  wet  too  late  in  spring,  which  is  an  important  point  upon  clay  soils.  On  the 
whole  we  are  much  pleased  with  the  vetch  as  an  orchard  plant,  and  shall  use  it 
again . 

Experiments  with  wheat,  1891-92,  G.  E.  Morrow  and  F.  D. 
Gardner  {Illinois  Sta.  Bui.  No.  22 , Aug.,  1892 , pp.  105-120). 
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Synopsis. — The  nature  and  results  of  tlie  experiments  reported  were  in  brief  as 
follows:  (1)  Quantity  of  seed,  largest  yields  from  seeding  5 or  6 pecks  per  acre; 
(2)  time  ofsowing,  any  date  in  September  better  than  later;  (3)  depth  of  sow- 
ing, little  difference  between  1 and  3 inches,  but  covering  5 inches  reduced 
the  yield;  (4)  effect  of  fertilizers,  on  rich  prairie  soil  at  the  station  fertilizers 
had  no  effect,  but  on  lighter  soils  in  southern  Illinois  they  increased  the  yield; 
(5)  test  of  varieties,  data  for  57  single  varieties  and  4 mixtures ; (6)  time  and 
manner  of  harvesting,  increase  of  yield  from  earliest  to  latest  cutting,  and  best 
results  from  drying  stalks  with  heads  in  the  shade.  The  experiments  were  in 
continuation  of  those  reported  in  Bulletin  No.  17  of  the  station  (E.  S.  R.,  vol. 
in,  p.  215). 

Wheat , quantity  of  seed  (pp.  107, 108). — Notes  and  tabulated  data  are 
given  for  an  experiment  on  6 plats  seeded  October  6,  1891,  at  the  rate 
of  from  4 to  8 pecks  per  acre.  The  yields  of  grain  were  from  the  4 
pecks,  24.7  bushels  per  acre;  5 pecks,  29  bushels;  6 pecks,  26  bushels; 
8 pecks,  27.8  bushels.  During  four  years  the  highest  average  yields 
have  been  from  seeding  at  the  rate  of  5 or  6 pecks  per  acre. 

Wheat , time  of  sowing  (p.  108). — An  account  of  an  experiment  in 
which  wheat  sown  September  2 yielded  29.1  bushels  per  acre;  Sep- 
tember 11,  28.4  bushels;  September  21,  26.7  bushels;  October  5,  27.2 
bushels;  October  13,  21.7  bushels.  During  4 years  seeding  in  Septem- 
ber has  given  higher  yields  of  grain  than  seeding  in  October,  but  there 
has  been  very  little  difference  in  the  yields  from  seed  sown  at  different 
dates  in  September.  “The  yield  of  straw  has  generally  decreased  from 
the  first  to  the  last  sowing.” 

Wheat , depth  of  sowing  (p.  109). — A small  experiment  is  reported  in 
which  wheat  was  seeded  at  depths  of  1,  3,  and  5 inches.  There  was  little 
difference  in  the  yields  from  the  first  two  depths,  but  the  seed  covered 
5 inches  yielded  considerably  less. 

Wheat , effect  of  fertilizers  (p.  109-111). — Notes  and  tabulated  data 
are  given  for  experiments  with  barnyard  manure,  bone  meal,  and  bone 
and  blood  at  the  station  and  at  four  localities  in  southern  Illinois.  At 
the  station  the  fertilizers  produced  little  or  no  effect.  At  the  other 
places  the  commercial  fertilizers  increased  the  yield,  but  not  so  much 
on  the  average  as  the  barnyard  manure. 

Wheat , test  of  varieties  (pp.  112-118). — Tabulated  data  are  given  for 
a test  of  57  varieties  of  wheat  in  1891,  and  in  a number  of  cases  .com- 
parisons are  made  between  the  tests  at  the  Illinois,  Ohio,  and  Indiana 
stations  the  same  year.  Data  are  also  given  for  the  yields  from  4 mix- 
tures of  different  varieties.  Twelve  of  Carter’s  cross-bred  varieties 
imported  from  England  were  failures. 

Of  tlie  red  bearded  varieties  the  following  gave  yields  of  30  bushels  or  more  an 
acre,  averaging  over  33  bushels;  Hindustan,  Diehl  Mediterranean,  Deitz,  Tuscan 
Island,  Lehigh,  Crete,  Tasmanian  Red,  Velvet  Chaff,  Nigger,  Golden  Cross,  New 
Longberry  Wabash,  and  Lebanon. 

Of  red  bald  varieties,  Poole,  Currell  Prolific,  Longberry,  and  Improved  Rice 
gave  yields  of  30  to  32  bushels  per  acre. 

Of  white  bald  varieties  Golden  Prolific  gave  30  bushels,  and  of  the  white  bearded 
Democrat  gave  the  same  yield.  * * * 


824 


EXPERIMENT  STATION  RECORD. 


Four  mixtures  were  made  of  varieties  which,  in  appearance  and  in  description  of 
other  characteristics,  seemed  much  alike.  These  mixtures  were  composed  of  equal 
parts  of  the  following  varieties : 

(1)  Velvet  Chaff  (Pen quite),  Lehigh,  Hindustan,  Tasmanian  Red,  Nigger,  Diehl 
Mediterranean,  Tuscan  Island,  Miami  Valley,  Longherry  Wahash,  Bearded  Monarch, 
and  Fairfield. 

(2)  Wyandot  Red,  Poole,  Witter,  Sheriff,  Hicks,  Fultz,  Currell  Prolific,  Oregou, 
Longherry,  and  Early  Ripe. 

(3)  Russian  Red,  Improved  Rice,  Extra  Early  Oakley,  and  Crate. 

(4)  Deitz,  Lebanon,  and  Theiss. 

In  each  case  the  yield  of  grain  per  acre  from  the  mixture  was  greater  [by  at  least 
two  bushels  per  acre]  than  the  average  yield  from  the  varieties  composing  it,  and  in 
all  but  one  case  the  pounds  of  straw  and  pounds  per  bushel  were  greater. 

Wheat , effect  of  time  and  manner  of  harvesting  (pp.  119,  120). — Tabu- 
lated data  are  given  for  experiments  in  which  wheat  was  harvested 
June  18,  25,  and  29,  in  1891,  and  June  29  and  July  4 and  13,  in  1892, 
or  when  the  kernels  were  in  milk,  in  dough,  and  fully  ripe. 

Three  cuttings,  of  nine  samples  each,  were  made  for  the  years  1891  and  1892,  each 
sample  containing  200  spikes.  The  heads  were  removed  from  three  samples  of  each 
cutting,  and  both  straw  and  heads  wore  placed  in  the  drying  room.  Three  were 
stood  up  in  the  drying  room  and  three  were  put  out  in  the  sun  till  thoroughly  dry. 
Each  sample  was  threshed  and  the  weights  of  straw  and  chaff,  of  grain,  and  of  a 
certain  number  of  kernels  were  ascertained.  * * * In  each  of  the  two  years  the 

average  yield  of  grain  and  weight  of  1,000  kernels  is  greatest  for  that  dried  in  the 
shade  with  heads  on,  which  indicates  that  there  is  a transition  of  matter  from  straw 
to  grain  after  cutting  if  the  heads  are  not  removed  and  the  drying  is  not  too  rapid. 
In  general  there  is  an  increase  in  yield  from  the  earliest  to  the  latest  cutting.  These 
results  correspond  with  those  obtained  from  experiments  of  like  character  in  two 
previous  years. 

Wheat,  oats,  barley,  rye,  sugar  beets,  sorghum,  and  canaigre, 

A.  E.  Blount  (New  Mexico  Sta.  Bui.  No.  8 , Nov.,  1892,  pp.  36). — Tabu- 
lat^d^i&d  descriptive  notes  on  tests  of  480  varieties  of  wheat,  70  of 
^SaJs,  42  of  barley,  5 of  rye,  10  of  sorghum,  and  3 of  sugar  beets.  These 
crops  were  grown  with  irrigation.  Thin  seeding  of  grain  has  been 
shown  to  be  best  in  the  arid  climate  of  New  Mexico.  Wheat  growing 
seems  to  have  been  neglected  in  the  Territory,  but  the  experiments  at 
the  station  indicate  that  this  crop  can  be  successfully  grown  there. 
African  and  some  Asiatic  varieties  of  wheat  seem  to  be  well  adapted 
to  this  region,  while  the  Mediterranean  varieties  do  not  do  well.  Oats 
gave  large  yields  of  grain  and  straw.  Barley  was  grown  with  great 
success,  maturing  early  enough  to  permit  the  raising  of  corn  or  beans 
as  a second  crop  the  same  season.  The  sugar  beets  analyzed  showed  a 
high  average  percentage  of  sugar.  The  station  has  begun  experiments 
in  the  cultivation  of  canaigre. 

Night  vs.  day  irrigation  for  wheat,  J.  W.  Sanborn  ( Utah  Sta.  Bui. 
No.  21,  Mar.,  1893,  pp.  12-14). — Tables  show  the  yields  during  three 
years  of  wheat  (grain  and  straw)  from  two  plats  (during  each  season) 
of  poor  soil,  244  square  rods  in  size,  one  of  which  was  irrigated  three 
times  during  the  growing  season  at  10  a.  in.,  and  the  other  the  same 
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number  of  times  at  sunset,  the  plat  receiving-  night  irrigation  one  season 
being  irrigated  during  the  day  the  following  season. 

The  total  yield  (grain  and  straw)  was  about  15  per  cent  larger  on  the 
plats  irrigated  at  night  than  on  those  irrigated  during  the  day.  The 
proportion  of  grain  to  straw  was  slightly  greater  on  the  plats  irri- 
gated in  the  daytime,  “due  probably  to  checking  the  growth  of  foli- 
age” by  the  lower  temperature  which  was  found  (data  not  reported) 
to  prevail  on  the  plats  irrigated  during  the  day.  The  weights  of  straw 
per  bushel  were:  Plats  irrigated  at  night,  120  pounds ; irrigated  during 
the  day,  89  pounds. 

Crop  report  for  1892,  A.  A.  Johnson  and  F.  J.  Nis  wander  ( Wyo- 
ming Sta.  Bui.  No.  11,  Feb.,  1893,  pp.  22). — Brief  accounts  of  preliminary 
experiments  at  the  experiment  farms  at  Laramie,  Lander,  Saratoga, 
Sheridan,  Sundance,  and  Wheatland  with  wheat,  rye,  barley,  oats,  buck- 
wheat, flax,  corn,  root  crops,  and  forage  plants.  These  tests  are  made 
with  a view  to  determining  the  agricultural  capabilities  of  this  new 
region. 

Yield  of  staple  crops,  C.  L.  Newman  (Arkansas  Sta.  Bui.  N1&22, 
Dec.,  1892,  p.  72). — The  yields  at  the  Pine  Bluff  Substation  of  corn,  teb- 
sinte,  sorghum,  peas,  Johnson  grass,  German  millet,  and  sweet  potatoes L. 
are  tabulated.  - 
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The  behavior  of  some  eggplant  crosses,  L.  H.  Bailey  (New  York 
Cornell  Sta.  Bui.  No.  49,  Dee.,  1892,  pp.  338-345 , figs.  4).—u  In  1889  three 
crosses  were  made  among  eggplants,  one  cross  being  between  Bound 
White  and  Black  Pekin,  one  between  Giant  Bound  Purple  and  White 
Chinese,  and  the  other  between  Long  White  and  Black  Pekin.  In 
every  case  the  parents  were  very  unlike,  both  in  shape  and  color  of 
fruit  and  in  color  of  plant.  A number  of  plants  were  grown  from  the 
seeds  of  the  crossed  fruits  in  1890,  and  the  characters  of  the  resulting 
offspring  were  fully  explained  and  figured  in  Bulletin  No.  26  of  the  sta- 
tion [E.  S.  B.,  vol.  ii,  p.  737].  The  present  report  deals  with  the  second 
generation,  grown  in  1891.”  Details  are  given  in  descriptive  and  tabu- 
lated notes. 

The  cross  which  we  called  A was  made  between  Round  White  and  Black  Pekin. 

The  Round  White  is  a small  green  plant  which  bears  small,  oblong,  clear  white, 
hard  fruits.  The  Black  Pekin  is  a large,  dark  purple  plant  which  produces  very 
large,  nearly  globular  and  very  dark  purple  fruits.  One  fruit  was  obtained  in  1889 
as  a result  of  crossing  these  two  varieties.  The  seeds  of  this  fruit  gave  in  1890  a 
series  of  plants  which  were  almost  exactly  intermediate  between  the  parents  in  size 
and  other  characters.  The  young  shoots  were  much  like  the  pistillate  parent — Round 
White — but  as  they  became  older,  the  upper  surface  of  the  stems,  the  petioles  and 
the  veins  of  the  leaves  assumed  the  purple  tinge  of  the  male  parent.  In  form  and 
size,  the  larger  part  of  the  fruits  seemed  to  vary  in  the  direction  of  the  pistillate 
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parent,  many  of  them  being  decidedly  ovoid  in  form  and  very  small.  A few  were 
larger  and  bad  somewhat  the  form  of  the  staminate  parent.  Frequently  the  same 
plant  would  produce  mature  fruits  2 inches  and  others  5 inches  in  diameter.  In 
color  the  fruits  were  purple  while  young — first  month  or  so — usually  dark  purple 
with  lighter  apex.  In  some  instances  this  color  was  retained  till  time  of  edible 
maturity ; but  as  a rule,  the  dark  purple  changed  to  a dull  greenish  hue,  and  the 
light  apex  became  metallic  gray  with  a faint  tinge  of  purple  and  streaks  of  grayish- 
purple  extended  towards  the  base.  * * * 

From  the  first  brood  of  this  cross,  1890,  eight  fruits  were  selected  or  again  crossed, 
as  parents  for  succeeding  crops.  These  fruits  were  essentially  alike  in  color  and 
shape.  These  eight  fruits  which  were  the  parents  of  the  plants  discussed  below, 
were  as  follows:  (Al)  Pollinated  with  another  flower  on  the  same  plant;  (A2)  pol- 

linated by  Round  White  (original  pistillate  parent);  (A3)  pollinated  by  Black  Pekin 
(original  staminate  parent) ; (A4)  same  as  A3 ; (A5)  pollinated  with  another  flower  on 
same  plant,  as  in  Al;  (A6)  same  as  A5;  (A7)  pollinated  by  Round  White,  as  in  A2; 
and  (A8)  selection  not  artificially  pollinated. 

From  these  eight  fruits,  1,405  plants  were  grown  at  Cornell  in  1891.  * * * 

As  a whole,  543  of  the  1,405  plants  produced  perfectly  green  foliage,  showing  the 
effect  of  the  Round  White.  Most  of  the  fruits  produced  by  these  eight  samples 
were  of  an  indifferent  and  ill-defined  color,  and  were  utterly  worthless  for  market. 
In  productiveness,  the  purple  herbage  plants  were  ahead  of  the  green  ones,  although 
the  green  parent— Round  White — is  more  productive  than  the  Black  Pekin.  Of  the 
729  plants  which  gave  sizable  fruits  before  frost,  454  were  purple  and  275  green.  In 
habit  the  A crosses  were  also  very  various.  The  Round  White  seemed  to  exert  a 
great  influence  upon  the  stature  of  the  plants,  but  the  purple  color  of  Black  Pekin 
appeared  to  be  more  potent  than  the  green  of  the  other. 

Series  B came  from  a cross  of  Giant  Round  Purple  and  White  Chinese.  The  for- 
mer has  purple  herbage  and  a very  large  purple  fruit,  while  the  latter  has  green 
herbage  and  a long  club-shaped  white  fruit.  So  far  as  beauty  of  form  and  color  is 
concerned,  this  series  was  by  far  the  most  promising  of  the  three  crosses.  The  plants 
in  this  series,  as  in  the  former,  were  as  a rule  intermediate  between  the  parents. 
Much  of  the  vigor  of  the  pistillate  parent  was  transmitted  to  the  offspring,  but 
the  leaves  were  smaller  and  less  distinctly  lobed. 

In  form  the  fruits,  as  a rule,  resembled  the  staminate  parent — White  Chinese — -but 
they  were  of  greater  diameter.  The  color  at  edible  maturity  was  rich  dark  purple, 
with  lighter  apex.  When  fully  mature,  that  is,  when  left  for  the  seed  to  ripen,  the 
light  purple  apex  became  gray,  then  yellowish  like  the  staminate  parent,  while  the 
dark  purple  body  of  the  fruit  became  dull  green.  * * * Eight  of  these  fruits 

grown  in  1890  were  selected  or  again  crossed  for  planting  in  1891.  These  B lots 
originated  as  follows : (Bl)  Pollinated  by  Giant  Purple  (original  pistillate  parent) ; 
(B2)  pollinated  with  another  flower  on  the  same  plant;  (B3)  pollinated  by  Giant 
Purple,  as  in  Bl;  (B4)  pollinated  with  another  flower  on  same  plant  as  B2;  (B5) 
pollinated  by  Giant  Purple,  as  in  Bl  and  B3;  and  (B6),  (B7),  and  (B8)  selections  not 
artificially  pollinated.  [The  last  three]  were  attractive  fruits  of  a purple  color  and 
lighter  apex,  tending  to  be  striped. 

The  offspring  of  these  fruits — 479  plants — showed  a wide  variation  in  color  of 
herbage,  many  of  them  being  green,  although  the  greater  part  of  them  were  purple. 
As  a whole,  however,  these  plants  -were  comparatively  uniform  in  size  and  habit,  and 
could  be  distinguished  from  the  A and  C series  at  a considerable  distance.  The 
plants  were  low  and  bushy,  but  erect,  mostly  with  a grayish-purple  tinge  when  seen 
in  mass.  * * * 

Series  C originated  from  a cross  of  Long  White  by  Black  Pekin.  This  series,  then, 
is  much  like  A in  parentage,  except  that  the  pistillate  parent  has  longer  fruit.  The 
effect  of  the  staminate  parent  in  giving  color  to  the  foliage  was  more  marked  than 
in  series  A.  In  no  case  was  there  an  absence  of  the  purplish  tinge  of  Black  Pekin, 
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and  frequently  the  color  was  nearly  as  deep  as  in  the  parent.  The  fruit  was  of 
intermediate  color,  hut  with  the  purple  predominating.  In  form,  a few  of  the  fruits 
resembled  the  stamin ate  parent;  and  many  resembled  the  pistillate  parent,  while 
others  were  wholly  distinct. 

Four  fruits  were  again  crossed  or  selected  in  1890  from  this  series:  (Cl)  pollinated 
by  another  flower  from  same  plant;  (C3)  pollinated  by  Black  Pekin  (original  stami- 
nate  parent) ; and  (C4)  selection,  not  artificially  pollinated,  * * * very  angular 

at  the  ends,  purple,  with  a metallic-gray  apex. 

In  these  lots  the  fruit  pollinated  from  the  same  plant,  Cl,  gave  a variable  and 
very  unproductive  offspring.  C3,  into  which  Black  Pekin  has  gone  twice,  gave  only 
purple  fruits.  C4  was  the  one  which  we  particularly  desired  to  fix,  for  the  original 
fruit  had  strong  points  of  merit.  This  fruit  gave  us  169  plants,  none  of  which,  how- 
ever, were  like  the  parent,  and  none  seemed  to  possess  superior  merits.  Only  31  of 
the  plants  from  it  produced  fruits  before  the  frost,  and  of  these  5 had  green  herbage 
and  26  purple  herbage.  All  the  C plants  were  very  tall  in  1891,  mostly  dark  in  foli- 
age, and  late. 

The  result  of  all  this  experiment  with  secondary  crosses  and  the  second  generation 
of  primary  crosses,  numbering  2,126  plants,  shows  that  they  were  exceedingly  varia- 
ble, that  pollination  from  the  same  plant  did  not  fix  the  types,  that  very  few  novel 
and  promising  types  appeared,  that  the  white  and  purple  colors  tend  to  unite  to  pro- 
duce striped  fruits,  and  that  the  greater  part  of  the  crop  was  unsalable  because  of 
the  nondescript  colors  of  the  fruits.  And  all  this  only  emphasizes  the  fact  which  we 
have  learned  with  many  other  plants,  that  crossing  for  the  purpose  of  producing 
marked  novelties  for  propagation  by  seed  is  at  least  unsatisfactory. 

Tomatoes,  J.  S.  Robinson  (Maryland  Sta.  Bui.  No.  19 , Dec .,  1892 , 
pp.  8). — Rotes  and  tabulated  data  are  given  for  33  varieties  tested  in 
1892.  As  regards  earliness,  the  best  results  were  obtained  with  Earliest 
of  All,  Table  Queen,  Paragon,  Ignotum  No.  10,  Long  Keeper,  Michigan, 
Cumberland  Red,  and  Favorite. 

The  largest  yields  were  given  by  Baltimore  Prize  Taker,  Cumberland 
Red,  Chemin  No.  5,  Mitchell,  Money  Maker,  Paragon,  Perfection,  Pur- 
ple Queen,  Red  Queen,  and  Royal  Red. 

An  experiment  with  different  fertilizers  for  tomatoes  is  also  reported. 
The  results  were  undoubtedly  materially  affected  by  unfavorable 
weather.  The  largest  yield  was  given  by  the  plat  on  which  dissolved 
boneblack  was  used  alone,  and  the  next  largest  where  a complete  ferti- 
lizer was  applied. 

Do  fertilizers  affect  the  quality  of  tomatoes?  L.  H.  Bailey  (New 
York  Cornell  Sta.  Bui.  No.  49 , Dec .,  1892 , pp.  352-354). — Tabulated 
analyses  showing  the  percentages  of  solids,  sugar,  and  acid  in  toma- 
toes from  plats  fertilized  with  nitrate  of  soda,  muriate  of  potash,  and 
boneblack,  singly  and  in  combination,  stable  manure,  and  no  manure. 
The  results  show  no  uniform  variation  in  the  quality  of  the  tomatoes, 
the  differences  between  fruits  on  the  same  plat  being  as  wide  as 
between  those  on  different  plats. 

Vegetable  tests,  L.  R.  Taft,  H.  P.  Gladden,  and  R.  J.  Coryell 
(Michigan  Sta.  Bui.  No.  90 , Feb.,  1893, pp.  3-19). — This  is  in  continuation 
of  Bulletin  No.  79  of  the  station  (E.  S.  R.,  vol.  hi,  p.  609),  and  includes 
descriptive  notes  and  tabulated  data  for  old  and  new  varieties  of  vege- 
tables, as  follows:  Bush  beans  59,  pole  beans  16,  bush  Lima  beans 


828 


EXPERIMENT  STATION  RECORD. 


4,  cabbages  28,  sweet  corn  31,  cucumbers  16,  lettuce  41,  peas  55,  pep- 
pers 8,  squashes  4,  and  tomatoes  36.  Among  the  newer  varieties  com- 
mended are  the  following:  Bush  beans— Butter  Wax,  Plymouth  Rock^ 
Shipper  Favorite,  and  New  Field  Bean  No.  6;  pole  beans — Golden 
Champion,  Golden  Cluster,  Horticultural  Lima,  Old  Homestead,  White 
Lulu,  and  Giant  Horticultural 5 Lima  beans — Henderson  Bush;  cab- 
bages— Burpee  World  Beater;  sweet  corn — First  of  All,  Burlington 
Hybrid,  and  Country  Gentleman;  cucumbers — Goliath;  lettuce — Colos- 
sal, Self-folding  Cos,  and  Stubborn  Head;  peas — Budlong,  Charmer, 
Stanley,  Gladiator,  and  Heroine;  squashes— Dunlap  Marrow,  Marble- 
head, and  Sweet  Nut. 

Test  of  varieties  of  vegetables,  E.  S.  Riohman  ( Utah  Sta.  Bui. 
No.  20,  Mar.,  1893,  pp.  1 5-28).— Descriptive  notes  and  tabulated  data 
for  28  varieties  of  bush  beans,  12  of  pole  beans,  14  of  Lima  beans,  35  of 
sweet  corn,  12  of  cucumbers,  20  of  radishes,  and  22  of  beets.  The  vari- 
eties especially  commended  are:  Bush  beans — Speckled  Wax;  Lima 
beans — Henderson  Bush;  sweet  corn — Cory,  Maule  XX,  Everbearing, 
and  Squantum;  cucumbers— Boston  Pickling,  Early  Cluster,  Early 
Frame,  and  New  Evergreen;  radishes — Tick  Scarlet  Globe,  Earliest 
White  Turnips  White  Strasburg,  The  1834,  and  Celestial;  beets — Lan- 
dreth  Very  Early  Forcing. 

Varieties  of  cantaloupes,  C.  L.  Newman  (Arkansas  Sta.  Bui.  No. 
22,  Dec.,  1892,  p.  67). — Thirteen  varieties  of  cantaloupes  were  tested. 
The  Jenny  Lind  ripened  first  and  Delmonico  was  the  largest. 

Grapes  and  apples,  J,  T.  Stinson  ( Arhansas  Sta.  Bui.  No.  21,  Bee., 
1892,  pp.  35-62,  figs.  2). — An  account  of  spraying  experiments  in  the  sta- 
tion vineyard ; notes  on  15  varieties  of  grapes  which  did  best  in  the  vine- 
yard in  1892 ; general  directions  for  the  location,  planting,  and  care  of  a 
vineyard;  methods  of  treating  downy  mildew  and  black  rot;  formulas 
for  fungicides  and  insecticides;  notes  on  spraying  apparatus;  tabulated 
summaries  of  reports  from  correspondents  on  the  best  varieties  of 
apples  and  grapes,  and  the  most  prevalent  fungus  and  insect  pests  in 
different  parts  of  the  State;  and  popular  information  regarding  the 
nature  and  treatment  of  apple  scab,  codling  moth,  and  plum  curculio. 

Fertilizers  for  grape  cuttings,  L.  H.  Bailey  (New  YorJc  Cornell 
Sta.  Bui.  No.  49,  Bee.,  1892 , pp.  346,  347). — A brief  account  of  an 
experiment,  during  1891  and  1892  on  10  plats  of  poor,  gravelly  soil, 
with  10,000  cuttings  of  Concord  grapes  planted  3 by  12  inches  apart. 
Nitrate  of  soda,  sulphate  of  ammonia,  cotton-seed  meal,  cotton-hull 
ashes,  muriate  of  potash,  bone  flour,  superphosphate,  and  stable  manure 
were  each  applied  separately  and  compared  with  no  manure.  The  fer- 
tilizers had  no  effect  the  first  season,  but  during  1892  nitrate  of  soda 
produced  the  most  vigorous  growth  of  the  vines,  followed  by  sulphate 
of  ammonia. 

Substitutes  for  glass  in  greenhouse  roofs,  L.  H.  Bailey  (New 
York  Cornell  Sta.  Bui,  No,  49,  Bee,,  1892,  pp.  355,  356). — Trials  with 
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paper  and  oiled  cloth  indicate  that  they  are  unsatisfactory  substitutes 
for  glass  in  greenhouse  roofs  during  the  winter.  u For  summer  or  late 
spring  use,  oiled  muslin  is  fairly  satisfactory.  Plants  which  require  a 
heavy  shade  in  summer  can  be  grown  to  advantage  under  such  a roof. 
In  the  summer  of  1891  we  found  a cloth-roofed  house  to  be  an  excellent 
place  for  flowering  the  tuberous  begonias.” 


FORESTRY. 


Forestry  report,  J.  0.  Whitten  ( South  Dakota  Sta.  Bui . Wo.  32, 
Dec.,  1892 , pp.  15. — A report  on  the  forestry  experiments  conducted 
since  1889.  Thirty-two  plats,  10  in  1889,  11  in  1890,  and  11  in  1891, 
have  been  planted  with  24  species  of  forest  trees.  The  trees  planted 
were:  Populus  certinensis , P.  pyramidalis , P.  nolester , silver  maple, 
green  ash,  box  elder,  black  cherry,  yellow  birch,  white  birch,  white 
elm,  white  ash,  soft  maple,  cottonwood,  Scotch  pine,  white  pine,  black 
■ walnut,  white  walnut,  Salix  fragilis , white  oak,  European  larch,  Black 
Hills  spruce,  maple,  hickory,  and  white  spruce. 

| The  average  annual  growth  in  inches  made  by  those  surviving  the 
four  seasons  from  1889  to  1892  was  as  follows : 


I Inches.  | 

Populus  certinensis 301  I 

Populus  nolester 30 

Populus  pyramidalis 29 

Black  walnut 7f 

Yellow  birch 211 

White  oak G± 

White  birch 181 

White  elm 231  I 

Soft  maple 241  | 


Inches. 

Salix  fragilis 241 

Scotch  pine 61- 

Larch 13 

Cottonwood 311 

White  ash 191 

Box  elder  (1  year  old  when  planted)  23f 
Box  elder  (2  years  old  when  planted)  31 
Wild  cherry 20 


| The  maximum  growth,  80  inches  in  one  season,  was  made  by  Populus 
nolester , the  minimum,  \ inch,  by  white  pine. 

I A meteorological  table  for  the  four  years  is  given,  by  which,  to  some 
extent,  the  ability  of  each  variety  to  withstand  the  climate  is  indicated. 
The  total  rainfall  from  April  to  November,  inclusive,  for  the  four  years 
was:  1889,  10.783  inches;  1890,  16.402  inches;  1891^  12.10  inches;  and 
for  1892,  22.73  inches. 

A detailed  account  is  given  of  the  growth  and  present  condition  of 
the  following  species  of  trees:  Black  Hills  spruce,  Scotch  pine,  box 
elder,  the  poplars,  European  larch,  yellow  and  white  birch,  oak,  white 
elm,  ash,  walnuts,  and  soft  maple. 

WEEDS. 


Walter  H.  Evans,  Editor. 

Golden-rod  weeds,  A.  N.  Prentiss  {New  York  Cornell  Sta.  Bui. 
49,  Dec.,  1892,  pp.  303-305 ). — A general  statement  concerning  the  dis- 
tribution and  habits  of  the  species  of  the  genus  Solidago , Qf  the  24  or 
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25  species  indigenous  to  the  State,  but  4 deserve,  in  the  author’s  opin- 
ion, to  be  ranked  as  weeds.  These  are  Solidago  nemoralis , S.  rugosa , 
S.  canadensis , and  S.  lanceolata.  Brief  descriptions  of  these  species,  with 
suggestions  for  their  repression,  are  given. 

DISEASES  OF  PLANTS. 

Walter  H.  Evans,  Editor. 

Note  on  the  Cercospora  of  celery  blight,  Gr.  F.  Atkinson  (New 
York  Cornell  Sta.  Bui.  No.  49 , Dec .,  1893,  pp.  314-316 , fig.  1). — The 
author  calls  attention  to  the  confusion  which  exists  concerning  certain 
morphological  characters  of  the  fungus. 

The  description  as  given  by  Saccardo  represents  the  form  developed 
under  normal  conditions,  the  hyphse  measuring  40-60  by  4-5//,  and  the 
conidia  50-80  by  4//  and  the  form  of  the  conidia  being  given  as  obcla- 
vate.  The  author  finds  that  wet  weather  is  conducive  to  greater  growth 
of  hyphse  and  conidia,  measurements  of  50-150  by  4-5,u  for  the  liyphse, 
and  50-280  by  4-5//  for  the  conidia  being  observed. 

Attention  is  called  to  a scar  on  the  basal  end  of  the  conidia  and  cor- 
responding scars  on  the  hyphse,  showing  the  place  of  their  former 
attachment.  In  the  Report  of  the  U.  S.  Department  of  Agriculture  for 
1886,  p.  117,  the  distribution  of  this  fungus  is  mentioned  and  the 
accompanying  figure  represents  the  conidia  as  clavate,  attached  by 
their  smaller  end.  In  Special  Bulletin  Q of  the  New  Jersey  Stations 
(E.  S.  R.,  vol.  hi,  p.  884),  the  conidia  are  spoken  of  as  “ club-shaped,” 
probably  without  reference  to  their  attachment.  The  author  shows  by 
figures  that  they  are  obclavate,  attached  by  their  larger  end. 

Some  diseases  of  cotton,  GL  F.  Atkinson  ( Alabama  College  Sta. 
Bui.  No.  41 , Dec.,  1892 , pp.  65 , plate  1 , figs.  25). 

Synopsis. — (1)  General  nature  of  cotton  diseases;  (2)  yellow  leaf  blight  or  mosaic 
disease;  (3)  trenching;  (4)  damping  off,  or  sore  shin ; (5)  anthracnose;  (6)  shed- 
ding of  bolls;  (7)  angular  spot  of  cotton;  (8)  areolate  mildew  of  cotton;  (9) 
cotton  leaf  blight;  (10)  root  gall. 

The  bulletin  is  introduced  with,  a general  discussion  of  some  of  the 
diseases  affecting  cotton,  and  of  the  confusion  caused  by  the  popular 
designation  of  nearly  every  disease  as  a “rust.”  The  author  discusses 
in  a general  way  the  various  causes  of  diseases  of  cotton,  the  value 
and  effect  of  fertilizers  on  the  crop,  the  methods  of  cultivation,  and 
the  means  of  disseminating  information  regarding  this  crop  and  its 
diseases. 

Yellow  leaf  hlight  or  mosaic  disease , (pp.  9-18).— This  disease,  of  phys- 
iological origin,  was  discussed  in  Bulletin  No.  36  of  the  station  (E.  S. 
R.,  vol.  hi,  p.  844),  and  the  conclusions  there  given  are  confirmed  by 
the  investigations  of  the  season  of  1892.  As  stated  in  the  previous 
bulletin,  this  disease  is  due  to  imperfect  nutrition  or  assimilation, 
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The  weakened  condition  of  the  plant  makes  it  susceptible  to  several 
semi-parasitic  fungi,  the  most  important  of  which  are  Macrosporium 
nigricantium  and  Cercospora  gossypina  or  Splicer ella  gossypina.  These 
fungi  hasten  the  destruction  of  their  host,  though  they  can  not  be 
considered  as  a cause,  but  rather  a result  of  the  disease. 

A series  of  experiments  to  test  the  value  of  fertilizers  was  continued 
at  the  station  farm  and  at  Hope  Hull,  Alabama,  during  1892.  Kainit 
salt,  and  muriate  of  potash  were  tested,  and  the  author  considers  the 
usefulness  of  kainit  as  a specific  for  this  disease  fully  established.  A 
description  of  the  fungi  associated  with  this  disease  is  given,  together 
with  illustrations. 

Frenching  (pp.  19-29). — This  disease  was  first  noticed  June  1G,  1891, 
has  since  been  observed  at  several  stations  in  Alabama,  as  well  as 
at  Pine  Bluff,  Arkansas,  and  is  probably  of  wide  distribution. 

u Beginning  with  the  lower  leaves,  the  first  sign  of  the  disease  is  a 
light  yellowing  of  the  leaf  at  the  edge,  or  more  commonly  between  the 
forks  of  the  main  ribs  of  the  leaf.  This  yellow  color  is  sometimes  very 
pale  and  almost  white.  It  is  followed  by  a drying  of  the  same  parts  of 
the  leaf,  and  later,  as  these  parts  of  the  leaf  die,  they  turn  brown  and 
become  ragged,  the  leaf  eventually  billing  to  the  ground.  These  differ- 
ent colors  follow  successively,  and  when  the  disease  is  well  advanced 
all  the  colors  are  seen  on  the  same  leaf,  the  yellow  color,  of  course, 
being  near  the  still  green  portion  of  the  leaf  along  either  side  of  the 
main  ribs.  Gradually  the  disease  advances  into  other  leaves,  until 
nearly  all  are  affected,  when  the  lower  ones  begin  to  fall.  At  last  the 
uppermost  leaves  are  affected  and  fall  away.” 

The  early  investigations  were  all  made  on  plants  about  coming  into 
bloom.  Subsequently  very  young  plants  were  seen  to  be  affected 
even  before  the  plumule  was  well  developed,  the  peculiar  color  being 
easily  noticed  on  the  cotyledons  of  the  plant.  Young  plants  may  be 
affected  and  for  a time  seem  to  overcome  the  disease,  but  they  will 
usually  succumb  later  in  the  season.  As  a final  test,  breaking  or  cutting 
the  stem  will  determine  whether  or  not  the  plant  is  u frenching.”  If  it 
be  affected,  the  fibrovascular  system  will  be  found  discolored,  being 
more  or  less  brown,  depending  upon  the  stage  and  ravages  of  the  dis- 
ease. In  the  discolored  parts  is  found  a fungus,  apparently  new,  to 
which  the  author  gives  the  name  Fusarium  vasin feet um.  Pure  cultures 
of  the  fungus  have  been  obtained  and  inoculations  made  in  apparently 
healthy  plants,  causing  them  to  become  diseased. 

The  parasite  enters  the  plant  near  the  surface  of  the  ground  or  in  the  upper  parts 
of  the  roots.  The  threads  then  as  they  increase  grow  upwards,  and  reaching  the 
branches  and  petioles  of  the  leaves  grow  out  into  their  circulatory  channels.  This 
explains  why  the  lower  leaves  are  the  first  to  he  affected  during  the  first  period  of 
the  disease. 

During  the  early  stages  the  parasite  is  not  in  the  leaves,  the  color  changes  and 
dying  of  the  leaf  being  the  result  of  a failure  in  nutrition  due  to  the  withdrawal  of 
nourishment  from  the  vascular  channels  of  the  stem  by  the  parasite.  * * * It 
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will  be  noticed  that  the  failure  of  nutrition  in  the  leaves  is  somewhat  similar  to  that 
which  occurs  in  the  mosaic  disease,  but  in  frenching the  interference  with  nutri- 
tion is  so  much  greater  than  in  the  mosaic  disease  that  the  yellow  color  does  not 
first  appear  in  the  smaller  areas  bounded  by  the  smaller  anastomosing  veinlets,  but 
extends  rapidly  up  from  the  edge  of  the  leaf  between  the  larger  veins. 

The  plants  sometimes  put  out  new  growth  and  seem  to  recover,  to  a certain  degree, 
from  the  disease.  In  many  cases  the  upper  part  of  the  plant  dies,  the  new  growth 
coming  from  the  latent  buds  and  dwarfed  branches  near  the  ground.  Many  of  the 
plants  die  outright. 

Under  favorable  ciroumstances  a new  growth  from  the  lower  branches  may  entirely 
hide  the  dead  top  of  the  plant  unless  careful  observation  is  made.  In  other  cases  the 
new  growth  may  oome  from  all  parts  of  the  plant.  After  a period  of  convalescence 
the  plant  may  suffer  a relapse.  The  second  attack  often  differs  materially  from  the 
first  in  external  appearance,  probably  from  the  fact  that  the  mycelium  of  the  fungus 
is  so  well  distributed  throughout  all  parts  of  the  plant  that  its  effect  in  attacking 
the  new  growth  and  increasing  in  the  old  is  more  rapid,  thus  not  permitting  the  grad- 
ual sequence  of  color  observed  when  the  fungus  has  but  one  opening  through  which 
it  can  enter  the  growing  parts  of  the  plant. 

A few  leaves  sometimes  show  the  characteristic  sequence  of  color,  but  the  leaf  soon 
wilts,  thus  checking  the  oolor  changes.  Plants  may  pass  through  several  periods  of 
convalescence  and  relapse  during  a season.  The  fruit,  even  on  plants  that  do  not 
seem  to  be  very  badly  affected,  may  frequently  decay  when  nearly  ready  to  open. 

The  disease,  when  not  complicated  with  other  diseases  of  the  roots,  does  not 
advance  with  such  rapidity  into  the  roots,  and  this  probably  explains  why  so  many 
plants  sometimes  recover ; the  roots  in  favorable  weather  sometimes  supplying  con- 
stantly the  necessary  moisture  and  nutrition,  furnish  material  for  the  growth  of  the 
latent  branches  near  the  base.  In  sandy  land  the  progress  of  the  disease  seems  to  be 
much  more  rapid,  especially  when  the  plant  has  attained  considerable  size  and  the 
fungus  is  already  well  distributed  throughout  the  system.  It  then  often  happens 
that  very  few  of  the  leaves  show  the  gradual  changes  described  above,  but  suddenly 
wilt  on  a hot  or  dry  day ; a few  on  one  day,  more  on  the  following,  or  sometimes 
perhaps  all  on  the  same  day.  The  plant  then  soon  dies. 

The  author  has  found  the  same  fungus  on  plants  of  okra,  but  so  far 
no  other  plant  seems  to  be  affected  by  it.  Diseased  plants  are  often 
found  the  roots  of  which  are  affected  by  nematodes,  and  sometimes 
bacteria  are  associated  with  the  fungus  considered  by  the  author  as  the 
cause  of  the  disease.  The  soil  in  which  the  plant  grows  seems  to  have 
nothing  to  do  with  the  disease,  the  popular  idea  that  it  is  confined  to 
certain  soils  being  erroneous.  No  remedies  for  this  disease  are  sug- 
gested. 

Sore  shin , damping-off \ or  seedling  rot  (pp.  30-39). — This  disease  of 
young  cotton  plants  is  identical  in  external  appearance  with  the  dis- 
ease known  as  damping-off*  in  this  country  and  Europe,  which  is  attrib- 
uted to  Pythium  de  baryanum.  An  examination  of  specimens  failed  to 
reveal  that  fungus,  but  others  were  present,  among  which  were  Rhizo- 
pus  nigricans , a Fusarium , and  an  unknown  non-fruiting  fungus.  Cul- 
tures of  these  were  secured  and  inoculations  made  to  determine  which 
was  the  cause  of  the  disease,  and  by  a series  of  experiments  it  was  de- 
termined that  the  unknown  fungus  was  the  cause.  It  is  not  difficult  to 
isolate  and  will  grow  in  almost  any  medium.  It  is  described  by  the 
author  as  follows ; u The  threads  are  9-1  ly  in  diameter  and  the  cells 
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100-200 fi  in  length.  At  first  they  are  colorless  and  possess  numer- 
ous vacuoles  of  varying  size  in  the  nearly  homogeneous  protoplasm. 
As  they  age  they  become  brown  in  color.  The  branches  extend  obliquely 
from  the  parent  thread,  are  somewhat  narrower  at  their  point  of  origin, 
and  possess  a septum  usually  15-20/7.  from  the  parent  thread,  giving 
a clavate  form  to  this  part  of  the  branch  which  is  continuous  with  the 
parent  cell.  Frequently  the  hyphse  are  associated  in  strands,  being 
woven  or  twisted  together.” 

In  nearly  every  culture  medium  the  growth  of  the  fungus  was  very 
rapid  and  in  several  sclerotia  of  varying  size  were  developed. 

No  means  are  suggested  for  the  repression  of  the  disease. 

Anthracnose  (pp.  40-49). — This  disease,  mention  of  which  is  made  in 
Journal  of  Mycology,  vol.  VI,  pp.  100  and  173  (E.  S.  K.,  vol.  n,  pp.  455 
and  749),  and  Bulletin  No.  27  of  the  station  (E.  S.  B.,  vol.  hi,  p.  7),  affects 
the  stem,  leaf,  and  boll,  causing  at  times  serious  loss.  It  is  caused  by 
a fungus,  Colletotrichum  gossypii , and  seems  to  be  of  wide  distribution. 

The  stem  does  not  show  any  characteristic  injury  when  affected  by 
this  disease.  The  fungus  is  most  often  found  at  points  of  injury  on  the 
stem,  as  at  the  scars  of  fallen  leaves.  It  sometimes  attacks  seedling 
plants  at  the  surface  of  the  ground,  causing  them  to  die  much  as  if  they 
were  affected  with  the  damping-off  fungus,  but  the  characteristic  de- 
pression or  well-defined  ulcer  of  that  disease  is  wanting. 

The  anthracnose  is  frequently  found  on  the  leaves,  especially  on 
sickly  ones,  but  the  author  considers  its  presence  here  due  largely  to 
the  semi^ saprophytic  habit  of  the  fungus. 

On  the  cotyledons,  there  is  a characteristic  injury.  “The  fungus 
attacks  the  edges  of  the  cotyledons  and  destroys  an  irregular  area 
bordering  the  middle  portion.  The  diseased  area  is  marked  by  the 
bright  pink  or  roseate  tint  so  characteristic  on  the  fruit.” 

The  fruit  seems  the  part  most  attacked  by  the  fungus,  and  such  bolls 
can  not  mature  good  lint.  The  fungus  causes  a premature  ripening  of 
the  tissues,  so  that  they  deaden  and  dry  into  fixed  forms.  The  natural 
separation  of  the  carpels  is  prevented  and  the  boll  remains  closed  or 
partially  open,  but  firmly  holding  the  lint. 

The  disease  on  the  bolls  originates  in  minute  spots.  These  spots  when  very  small 
are  of  a dull  reddish-brown  color,  and  present  minute  shallow  depressions  of  the 
surface  tissue.  As  these  spots  enlarge  the  tissue  blackens  until  the  development  of 
the  spores  begins.  These  are  developed  in  pustules,  usually  confluent,  in  the  center 
of  the  nearly  circular  spot.  Their  development  changes  the  color  of  the  spot,  which 
becomes  a dirty  gray  if  there  are  few  spores,  or  a bright  pink  if  the  spores  are 
numerous.  Where  the  spores  are  few  in  number  many  of  them  stand  out  upon  the 
surface  on  threads  which  have  grown  up  through  the  tissue.  The  spores  being  color- 
less give  a grayish  cast  to  the  dark  back  ground  of  diseased  tissue. 

When  the  spores  are  developed  in  great  quantities  they  are  piled  up  into  a consid- 
erable heap,  and  form  a large  confluent  mass  occupying  the  central  portion  of  the 
spot.  A pink  pigment,  given  off  by  the  spores,  is  produced  here  in  such  quantity 
by  the  mass  of  spores  that  it  can  be  readily  seen.  It  is  this  pigment  which  gives 
the  pink  color  to  the  spots, 
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While  the  disease  is  progressing  and  the  spots  are  increasing  in  size,  the  hands  of 
color  in  the  tissue  move  out  centrifugally.  The  outer  hand,  which  is  the  border  of 
the  spot,  is  dull  reddish-hrown  in  color,  and  its  outer  limits  are  frequently  ill  defined. 
Inside  of  this  border  is  a blackish  band  of  tissue  which  borders  the  pink  center. 
As  the  spots  increase  in  size  they  coalesce  and  frequently  unite  in  forming  a large 
diseased  irregular  area,  covering  sometimes  one  half  the  surface  of  the  boll.  * * * 
Sometimes  the  spots  are  not  distinct,  nearly  the  entire  tissue  being  involved  at  an 
early  period,  so  that  the  boll  dies  before  a profuse  development  of  the  spores  at  any 
given  point  takes  place.  In  such  cases  the  boll  appears  nearly  black,  partly  from  the 
dead  tissue  and  partly  from  the  numerous  black  hyphse  and  sclerotia  of  the  fungus. 

Inoculations  and  cultures  were  made  witli  the  fungus,  and  -it  was 
found  that  the  cotyledons  were  especially  susceptible  to  its  attack. 
There  is  not  sufficient  evidence  to  show  that  the  fungus  travels  through 
the  plant  from  cotyledons  to  the  leaves  and  bolls,  nor  is  it  known  that 
the  fungus  does  not  remain  in  the  soil,  but  the  author  thinks  from  the 
analogy  of  some  of  the  smuts  and  of  Cystopus  candidus  that  scalding 
the  seed  before  planting  would  secure  at  least  partial  immunity. 

Shedding  of  lolls  (pp.  50-53). — This  condition  has  long  been  known 
and  variously  accounted  for  as  caused  by  some  Hemipterous  insect,  the 
bollworm,  etc.,  but  the  author  considers  it  due  to  physiological  causes. 
The  worst  attacks  are  noticed  during  extreme  dry  or  wet  weather,  or  dur- 
ing the  change  from  one  of  these  conditions  to  the  other.  The  normal 
growth  is  so  interfered  with  as  to  influence  the  nutrition  of  the  plant, 
and  this  finds  expression  in  the  shriveled  dead  bolls.  Usually  a sharply 
defined  line  separates  the  living  and  dead  tissues.  The  falling  away  of 
the  bolls  frequently  is  very  beneficial  to  the  remaining  crop,  but  in 
some  of  the  cluster  varieties  the  bolls  do  not  separate  from  the  pedicel. 
In  this  case  much  injury  is  often  done  by  causing  the  adjacent  bolls  to 
rot. 

Angular  spot  of  cotton  (pp.  54,  55). — This  disease  receives  its  name 
from  the  dark-colored  angular  spots  on  the  leaves.  It  is  apparently  of 
bacterial  origin,  although  inoculations  from  pure  cultures  have  failed 
to  produce  the  disease.  It  is  most  prevalent  on  leaves  weakened  by 
frost  or  inclement  weather. 

Areolate  mildew  of  cotton  (pp.  55-58). — This  disease  is  so  named  on 
account  of  the  definite  small  areas  of  the  leaf  which  are  affected.  They 
are  limited  by  the  small  veins  and  give  a mildewed  or  frosty  appear- 
ance to  the  affected  places.  It  has  been  noticed  in  several  places  in 
the  cotton  belt,  but  has  not  as  yet  produced  any  serious  injury.  The 
disease  is  caused  by  a fungus,  Bamularia  areola , described  as  follows: 

Spots  ampbigenous,  pale  at  first,  becoming  darker  in  age,  1 mm.  to  10  mm.  (mostly 
3 mm.  to  4 mm.),  angular,  irregular  in  shape,  limited  by  the  veins  of  the  leaf,  conidia 
in  profusion  giving  a frosted  appearance  to  the  spots.  Hyphse  amphigenous,  fascic- 
ulate, in  small  clusters  distributed  over  the  spots,  subnodose,  older  ones  frequently 
branched  below,  more  rarely  above.  Where  they  are  toothed  the  teeth  are  frequently 
unilateral  when  the  hypliSB  are  curved  instead  of  zigzag,  several  times  septate, 
stouter  below,  hyaline,  25-75//  by  45-7//.  Conidia  oblong,  usually  abruptly  pointed, 
at  the  ends,  sometimes  concatenate  in  the  early  development  of  the  hyphse,  hyaline 
14-30//  by  4-5//. 
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Cotton  leaf  Might  (pp.  58-61). — This  disease  is  caused  by  a fungus. 
Splicer ella  gossypina.  Usually  the  older  leaves,  or  often  in  wet  situa- 
tions all  the  leaves,  are  attacked.  It  is  frequently  associated  with  the 
yellow  leaf  blight,  when  by  physiological  causes  the  plant  has  become 
weakened.  The  presence  of  the  disease  is  indicated  by  small  red  spots 
of  irregular  outline  which  increase  centrifu gaily.  Later  the  centers 
become  light  brown  or  dirty  white,  only  the  border  showing  the  red 
color.  Often  the  dead  tissue  falls  away,  leaving  numerous  holes  in  the 
leaves.  The  author  shows  that  this  is  the  perfect  stage  of  a fungus, 
the  conidial  phase  of  which  is  known  as  Cercospora  gossypina. 

Boot  galls  of  cotton  (pp.  61-65). — A semi-popular  discussion  of  the 
disease  of  cotton  caused  by  nematodes  or  eel  worms.  A more  complete 
account  of  the  life  history  of  these  worms  may  be  found  in  Bulletin  Ho. 
9 of  the  station  (E.  S.  B.,  vol.  i,  p.  185.)  The  information  in  the  pres- 
ent bulletin  appears  to  be  largely  compiled  from  the  earlier  one. 

Diseases  of  the  cranberry,  E.  S.  Goff  ( Wisconsin  Sta.  Bui.  Wo. 
35 , Apr.,  1893 , pp.  15-17 , figs.  2). — Compiled  notes  on  cranberry  galls 
and  scald,  from  Bulletin  Ho.  64  of  the  Hew  Jersey  Stations  (E.  S.  B., 
vol.  i,  p.  263). 

Can  peach  rot  be  controlled  by  spraying"?  F.  D.  Chester  {Dela- 
ware Sta.  Bid.  Wo.  19,  Dec.,  1892,  pp.  16,  fig.  1.) — A preliminary  report 
on  experiments  in  three  orchards  during  1892,  to  discover  a remedy  for 
peach  rot,  in  continuation  of  those  reported  in  Bulletin  Ho.  15  of  the 
station  (E.  S.  B.,  vol.  iv,  p.  167). 

In  the  first  orchard  the  fungicides  used  were:  (a)  Ammoniacal  solu- 
tion of  copper  carbonate — 5 ounces  copper  carbonate,  3 pints  ammonia, 
and  45  gallons  water;  (l?)  ammoniacal  solution  of  copper  carbonate — 
8 ounces  copper  carbonate,  1 pound  ammonium  carbonate,  and  45  gal- 
lons water;  ( c ) copper  carbonate  in  suspension — 1 pound  copper  car- 
bonate and  25  gallons  water;  (d)  neutral  Bordeaux  mixture — 4 pounds 
copper  sulphate  dissolved  in  hot  water ; add  milk  of  lime  until  litmus 
paper  is  turned  blue,  and  dilute  with  water  to  25  gallons.  Six  applica- 
tions of  the  fungicide  were  given  the  trees  between  April  29  and  July 
2.  After  the  third  spraying  considerable  injury  to  the  leaves  was 
noticed ; the  least,  however,  on  those  on  which  Bordeaux  mixture  had 
been  used.  The  fruit  was  picked  and  sorted  into  two  lots,  perfectly 
sound  and  more  or  less  decayed,  after  which  each  lot  was  weighed. 
The  amount  of  injury  to  each  lot  may  be  expressed  as  follows: 


Ammoniacal  solution  (a) 

Ammoniacal  solution  ( b ) 

Copper  carbonate  in  suspension 

Neutral  Bordeaux  mixture 

Check  (not  sprayed) 


Percent- 


Fungicide  used. 


age  of 
decayed 
fruit. 


19. 68 
18. 00 
18. 92 


17.  99 


32. 70 
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Iii  the  other  orchards  only  the  ammoniacal  copper  carbonate,  con- 
taining carbonate  of  ammonia,  was  used.  Three  sprayings  were  given, 
with  the  following  per  cents  of  decayed  fruit:  Orchard  No.  2,  sprayed 
13.487  check  39.39;  orchard  No.  3,  sprayed  10.62,  check  17.56. 

In  these  experiments  the  leaves  Avere  injured,  there  being  but  one  . 
third  or  one  fourth  the  normal  amount  of  leaves  after  the  third  spray- 
ing. 

A meteorological  table  is  given  showing  that  the  spread  of  the  fun- 
gus was  concurrent  with  wet  weather  and  high  temperature. 

The  author  is  inclined  to  answer  his  query  in  the  affirmative  if  the 
folloAving  conditions  be  observed: 

(1)  Remove  all  mummified  fruit,  not  permitting  it  -to  remain  on  the  trees  over 
winter. 

(2)  Spray  before  buds  swell  in  the  spring  with  1 pound  copper  sulphate  to  25  gal- 
lons water. 

(3)  As  soon  as  buds  begin  to  swell,  spray  with  either  solution  &,  c,  or  d,  following 
this  by  another  spraying  just  before  they  open. 

(4)  Give  a third  application  when  the  fruit  is  about  full  size.  Follow  with  two 
or  three  applications  about  a week  apart  until  fruit  is  ripe.  Heavy  rain  followed 
by  warm  weather  will  cause  rapid  rotting;  hence  due  regard  should  be  given  this 
point  in  regulating  time  of  spraying. 

The  black  knot  of  plum  and  cherry,  L.  H.  Bailey  {New  York  Cor- 
nell Sta.  Bui.  No.  49 , Dec.,  1892, pp.  347-350,  fig.  1). — A popular  descrip- 
tion of  this  disease,  with  directions  for  its  repression.  The  full  text 
of  the  New  York  law  on  black  knot  is  given.  By  the  terms  of  the  law 
any  tree  affected  is  declared  a public  nuisance  and  must  be  destroyed 
by  fire.  A board  of  three  commissioners  is  to  be  created  in  any  city 
or  town  upon  application  of  the  freeholders,  the  commissioners  to  be 
fruit  growers.  Their  duties  are  to  institute  investigations  in  the  region 
over  which  they  have  jurisdiction,  and  to  condemn  any  affected  tree  or 
part  of  tree.  Any  one  failin  g to  comply  with  their  orders  to  destroy 
diseased  trees  is  liable  to  a fine  of  $25,  or  to  ten  days7  imprisonment,  or 
both. 

A new  anthracnose  of  privet,  (x.  F.  Atkinson  {New  York  Cor- 
nell Sta.  Bui.  No.  49,  Dec.,  1892,  pp.  306-314 , plate  1,  figs.  4. — An  ac- 
count of  a disease  of  privet  ( Ligustrum  vulgare)  due  to  the  presence  of 
a neAv  species  of  anthracnose,  Gloeosporium  cingulatum,  Atkinson.  The 
author  characterizes  the  disease  as  follows : 

A few  twigs  of  privet  having  the  appearance  of  blight  were  sent  to  me  by  Prof. 
Bailey.  From  12  to  18  inches  or  more  of  the  terminal  portion  of  some  of  the  twigs 
was  dead,  the  point  where  the  dead  portion  joined  the  healthy  presenting  the  de- 
pressed line  observable  on  twigs  of  pear  and  apple  affected  by  blight.  The  resem- 
blance to  the  blight,  however,  was  only  superficial  and  confined  to  twigs  in  the  final 
stage  of  the  disease.  Other  twigs  presenting  an  apparently  healthy  terminal  portion 
were  found  to  be  diseased  at  a point  about  12  to  18  inches  from  the  end,  where  a 
depressed  area  of  diseased  tissue  was  observed,  oblong  in  outline,  the  longer  diam- 
eter being  parallel  with  the  longitudinal  axis  of  the  stem.  A comparison  of  the 
different  specimens  showed  that  this  diseased  area,  quite  small  primarily,  and  seated 
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billy  tipon  6ne  side  of  the  twig,  gradually  increased  in  size  until  it  eventually  'ex- 
tended around  tlie  twig,  Completely  girdling  it.  Seated  in  the  original  diseased 
{areas,  whether  extending  partly  or  entirely  around  the  stent;  are  minute  black  ele- 
vated points,  which  can  be  seen  with  the  unaided  eyb.  These  black  elevated  points 
are  centers  where  pustules  of  the  fungus  are  developed  containing  the  Spores. 

For  experimental  purposes  pure  cultures  of  the  fungus  were  obtained 
by  the  following  method,  devised  by  Koch:  Three  glass  tubes  contain- 
ing a small  quantity  of  liquid  nutrient  agar-agar  were  placed  in  a 
water  bath  at  43°  d;  Thin  shavings  through  the  fungus  pustules  oil 
the  stem  were  transferred  to  one  of  tile  tubes;  This  whs  shaken  to 
distribute  the  sporCs;  and  then  a portidU  of  the  liquid  transferred  to  a 
second  tube,  and  afterwards  to  a third  tube; 

The  contents  of  the  three  tubes  were  poured  into  Petrie  dishes  and 
ieft  to  cool;  In  a few  days  the  colonies  had  grown  so  as  to  be  visible 
to  the  naked  eye.  The  pure  Colonies  df  the  desired  ftingus  resembled 
snowflakes.  From  these  colonies  isolated  germs  Could  be  obtained  for 
jpure  cultures  of  the  fungus; 

In  addition  to  the  cultures  in  agar-agar,  the  fungus  was  successfully 
groWn  upon  sterilized  bean  stems.  In  the  cultures  on  the  bean  the 
close  relationship  is  apparent  between  this  fungus  and  the  Glceosporium 
fructigenuni  of  the  apple.  The  points  of  difference  characterize  this  as 
a hitherto  undescribed  species,  for  which  the  author  proposes  the  name 
Glceosporium  cingulatum  or  girdling  anthracnose.  The  new  species  is 
described  as  follows : 

Affected  areas  light  brown,  either  oblong  and  on  one  side  of  the  stem,  or  later  com- 
pletely girdling  it.  Acervnli  100  to  150  jli  in  diameter,  rupturing  the  epidermis,  in 
age  black  from  the  dark  stroma  lying  in  the  base  or  extending  irregularly  up  the 
sides,  frequently  forming  a pseudo-pycnidium.  Basidia  numerous,  crowded,  simple, 
hyaline,  or  when  very  old  perhaps  fuliginous.  Spores  oblong  or  elliptical,  straight 
or  a little  curved,  usually  pointed  at  the  base,  10-20  by  5-7  ju  when  normal,  often 
greatly  exceeding  these  dimensions  in  cultures,  or,  if  crowded  in  the  media,  may  be 
considerably  smaller.  On  Ligustrum  vulgare. 

Diseases  of  plants,  with  remedial  measures,  W.  B.  Alwood 
(Virginia  Sta.  Bui.  No.  24 , Jan .,  1893 , pp.  23-40). — The  diseases  consid- 
ered are  those  of  the  apple,  cherry,  plum,  peach,  pear,  and  grape,  which 
are  popularly  described  with  suggestions  for  treatment. 

The  diseases  of  the  apple — brown  spot  ( Phyllostictapirina ),  rust  ( Gym - 
n&sporangium  macropus ),  scab  (Fusicladium  dendriticum),  and  bitter  rot 
( Glceosporium  fructigenuni) — were  popularly  described  by  the  author  in 
Bulletin  Ko.  17  of  the  station  (E.  S.  R.,  vol.  iv,  p.  354). 

The  diseases  of  the  cherry  are  brown  rot  (Monilia  fructigena),  and  a 
brown  leaf  spot,  which  seems  identical  with  the  disease  of  the  apple 
under  that  name. 

The  plum  diseases  are  black  knot  (PloivrigJitia  morbosa ) and  the  shot- 
hole  fungus  (Septoria  cerasina).  The  use  of  a weak  Bordeaux  mixture 
is  recommended  as  a remedial  agent  for  the  latter. 

The  peach,  in  addition  to  the  brown  rot  of  the  cherry  and  the 
shot-hole  fungus  plum,  is  affected  by  leaf  curl  (Taplirina  deformans). 
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The  most  serious  disease  of  the  peach  is  the  yellows.  This  disease  is 
described,  and  digging  out  and  burning  of  all  affected  stock  advised. 
A law  providing  for  the  inspection  and  destruction  of  trees  was  pre- 
pared by  the  author,  and  with  some  modifications  passed  the  State  leg- 
islature. The  modifications  made  the  law  inoperative  on  account  of 
impossibility  of  execution. 

The  pear  diseases  are  the  bacterial  blight  and  the  leaf  blight  or  crack- 
ing caused  by  the  fungus  Entomosporium  maculatum. 

The  grape  diseases  are  black  rot  ( Lcestadia  bidivcllii ),  anthracnose 
{Sphaceloma  ampelinum ),  downy  mildew  ( Peronospora  viticola ),  and  the 
powdery  mildew  ( TJncinula  spiralis ),  all  of  which  are  described,  and 
treatment  recommended  by  the  author,  in  Bulletin  No.  15  of  the  sta- 
tion (E.  S.  B.,  vol.  IV,  p.  55). 

A chapter  on  fungicides  gives  tormulas  for  preliminary  washes  for 
trees  and  vines,  with  directions  for  their  application,  also  formulas  and 
directions  for  a weak  Bordeaux  uiixture,  an  ammoniacal  copper  car- 
bonate solution,  and  a soda-copper  carbonate  solution.  The  author 
recommends  the  combination  of  an  insecticide  with  Bordeaux  mixture, 
at  least  for  the  earlier  applications,  as  a protection  against  insect  dep- 
redations. Spraying  apparatus  is  described. 

ENTOMOLOGY. 

Insects  injurious  to  cranberries,  E.  S.  Goff  ( Wisconsin  Sta . Bui. 
No.  35 , Apr.,  1893 , pp.  3-19 , figs.  18). — Compiled  notes  on  the  black- 
headed cranberry  worm  {Bhopobota  vacciniana ),  yellow-headed  cran- 
berry worm  ( Ter  as  vacciniivorana ),  cranberry  fruit  worm  ( Acrobasis 
vaccinii),  tip  worm  {Gecidomyia  vaccinii ),  and  cranberry  scale  ( Aspidiotus 
sp.).  The  information  is  taken  very  largely  from  Special  Bulletin  K of 
the  New  Jersey  Stations  (E.  S.  R.,  vol.  ii,  p.  418). 

Insects  affecting  the  blackberry  and  raspberry,  F.  M.  Webster 
{Ohio  Sta.  Bui,  No.  45 , Dec.,  1892,  pp.  151-217,  figs.  38).— Original  and 
compiled  notes  on  the* appearance,  life  history,  habits,  and  treatment  of 
the  following  species  of  insects : 

Blackberry  leaf  miner  ( Fenusa  rubi),  Blennocampa  pauper  a,  dogwood 
sawfly  (?),  ( Rarpiphorus  varianus  ?),  raspberry  sawfly  ( Selandria  rubi), 
raspberry  rootgall  {Bhodites  radicum ),  seed-like  blackberry  gall 
trophus  cuscutceformis ),  cynipid  leaf  gall,  pithy  gall  of  the  blackberry 
( Biastrophus  nebulosus),  Solenopsis  fugax,  upholster  bee  ( Ceratina  dupta), 
comma  butterfly  {Grapta  comma),  raspberry  root  borer  and  blackberry 
crown  borer  ( Bembecia  marginata ),  hedgehog  caterpillar  {Pyrrliarctia  isa- 
bella),  fall  webworm  {Ryphantria  cunca),  waved  lagoa  {Lagoa  crispata), 
saddle-back  caterpillar  {Empretia  stimulea ),  Red-humped  apple  tree 
caterpillar  {( Edemasia  concinna),  Scliizura  ipomcce , unicorn  prominent 
{Scliizura  unicornis),  cecropia  emperor  caterpillar  {Attacus  cecropia), 
orange-striped  oakworm  {Anisota  senatoria ),  California  tent  caterpillar 
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( Clisiocampa  calif  or nica),  caterpillars  of  dagger  moths  ( Acronycta  spini- 
gera,  A.  brumosa , A.  xylineformis , A.  oblinita ),  black  army  worm  (. N'octua 
fennica ),  stalk  borer  and  heart  worm  ( Hydrcecia  nitela ),  pyramidal  grape- 
vine caterpillar  {Pyrophila  pyramidoides),  Scopelosoma  sidus , rasi>berry 
geometer  ( Synclilora  glancaria ),  chain-dotted  geometer  (Caterva  cate- 
naria ),  raspberry  plumemoth  ( Oxyptilus  tenuidactylus ),  Gaccecia  rosana, 
grape-berry  moth  (Eudemis  botrana ),  raspberry  leaf  roller  ( Exartemaper - 
mundana ),  budmoth  ( Tmetocera  ocellana ),  leaf  roller  ( Phoxopteris  sp.), 
blackberry  leaf  miner  {Nepticula  rubifoliella ),  case-bearing  blackberry 
leaf  miner  (W.  villosella ),  fern  hemizonce , Apatelodes  tor-ref  acta , Sericaria 
mori , Thyatira  scripta , Loxotcenia  musculana , Prodenia  lineatella , stem 
gall  midge  of  the  blackberry  {Cecidomyia  sp.),  blackberry  midge  ( Lasio - 
ptera  farinosa),  raspberry  cane  maggot  ( Anthomyia  sp.),  15-spottedlady 
beetle  (T/ysm  (Coccinella)  15 -punctata),  American  raspberry  beetle  (Bytu- 
rus  unicolor ),  Carpophilus  brachypterus , Limonius  auripilis , raspberry 
gouty-gall  beetle  ( Agrilus  rujicollis ),  rose  chafer  ( Macrodactylus  subspi- 
nosus ),  Anomala  binotata , Goldsmith  beetle  ( Gotalpa  lanigera ),  giant  root 
borer  ( Prionus  laticollis ),  raspberry  and  blackberry  cane  borer  ( Oberea 
bimaculata),Chlamysplicata,Bassareus  mammifer , Cryptocephalus  binomis , 
(7.  venustus , 0.  quadruplex , Pachybrachys  carbonarius , Tymnes  tricolor , 
Paria  4-notata,  Southern  corn  rootworm  ( Diabrotica  12-punctata ),  Chely- 
morpha  argus , Bhyncliites  bicolor , strawberry  weevil  ( Anthonomus  sig- 
natus ),  Eocky  Mountain  locust  ( Melanoplus  spretus ),  meadow  katydid 
( Orchelimum  glaberimum ),  snowy  tree  cricket  ( (Ecanthus  niveus ),  wheat 
thrips  ( Tlirips  tritici ),  scurfy  bark  louse  ( Chionaspis  fur  fur  us),  rose 
scale  (. Diaspis  rosce ),  Pemphigus  rubi,  Aphis  rubicola , Macrosiphum  rubi- 
cola,  Sepha  rubifolii,  Siphonophora  rubi,  blackberry  flea  louse  ( Psylla 
tripunctata),  17-year  cicada  ( Cicada  septendecim ),  square  spittle  bug 
(Aphropliora  quadrangular  is),  flea-like  negro  bug  ( Corimelcena  pulica- 
ria),  Euschistus  variolarius , Cosmopepla  carnifex,  tarnished  plant  bug 
(Lygus  pratensis),  and  impressus . 

The  black  peach  aphis,  M.  V.  Slingebland  (Am  ZorZc  Cornell 
Sta.  Bui.  N~o.  49,  Dec.  1892, pp.  325-331,  figs.  2). — Notes  on  the  history, 
appearance,  and  treatment  of  Aphis  persicce-niger,  which  has  recently 
been  introduced  into  Niagara  County,  New  York. 

G-arden  webworms  on  sugar  beets,  L.  Biiunee,  (Eebraslca  Sta. 
Bui.  jYo.  £4,  15, 1892,  pp.  8,  fig.  1). — Two  species  of  webworms  have 

been  injurious  to  beets  in  Nebraska  during  the  present  season.  One 
of  these,  the  common  garden  web  worm  (Eurycreon  rantalis),  is  de- 
scribed and  an  account  is  given  of  its  food  habits  and  life  history, 
with  suggestions  regarding  treatment.  The  second  species,  which  has 
been  more  injurious  than  the  other,  is  simply  mentioned  as  having  been 
known  to  entomologists  only  as  a moth. 

Underground  insect  destroyers  of  the  wheat  plant,  F.  M.  Web- 
ster (07iio  IhtZ.  Wo.  40,  Dec.  1892,  pp.  221-247,  figs.  8). — Historical 
accounts  of  observations  on  the  wheat  wireworm  [Agriotes  mancus), 
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white  grub  [Lachno  sterna  fused),  and  several  species  of  erdne  flies,  with 
suggestions  regarding  means  of  repression  and  accounts  of  their  natural 
enemies*  In  Bulletin  3STo;  42  of  the  station  (E;  S.  B.,  vol.  m,  p.  889) 
similar  accounts  are  given  of  the  insects  which  burrow  into  the  stem 
of  the  wheat  plant*  The  following  popular  summary  is  taken  from  the 
present  bulletin : 

Wireworms  are  tlie  ldrvjfi  or  grubs  df  snapping  dr  click  beetles,  and  breed  Espe- 
cially in  low,  damp,  cold  soils,  feeding  on  the  roots  of  grass  and  probably  othef 
herbaceous  plants.  They  probably  require  a little  over  three  years  to  develop  from  the 
egg  to  the  adult*  No  thoroughly  practical  method  of  destroying  these  worms  has  as 
yet  been  discovered.  Their  numbers  may  be  reduced  by  fall  plowing,  and  their  haunts 
rendered  unattractive  by  a rapid  rotatidn  Of  erdps  and  by  underdrainage.  Where 
fields  of  corn  are  attacked  a id  replantirlg  is  made  necessary,  it  is  best  to  plant  the 
second  time  between  the  old  rows,  allowing  the  latter  to  stand  as  long  as  possible  in 
order  to  hold  the  attention  of  the  worms  and  keep  them  diverted  from  the  latter 
plants. 

White  grubs  are  the  offspring  of  the  May  beetles  of  June  bugs.  While  the  wire- 
worms  develop  to  adults  in  summer  and  live  over  winter  in  that  stage,  the  white 
grubs  pass  the  winter  either  as  grubs  or  pupae,  and  develop  to  adults  in  spring,  other- 
wise the  life  history  of  the  two  is  much  the  same.  The  eggs  are  laid  in  the  ground^ 
notably  in  grass  lands,  and  hatch  in  about  thirty  days.  The  young  work  little 
injury  the  first  year,  but  the  next  they  ravage  the  fields  most  seriously.  These  grubs 
prefer  the  higher  to  the  lower  lands,  and  therefore  drainage  has  much  less  effect 
upon  them.  Probably  fall  plowing  and  rapid  rotation  of  crops  are  the  best  methods 
to  pursue.  Fertilizing  with  barnyard  manure  is  a protection  against  damage  in 
infested  fields. 

Crane  flies  are  known  also  as  gallinippers  and  many  term  them  cutworm  flies, 
though  they  have  no  connection  with  cutworms.  There  are  a number  of  species  of 
these,  some  of  which  are  one  and  others  two-brooded  each  year.  The  eggs  are 
deposited  in  grass  and  clover  lands,  more  particularly  in  low,  flat,  damp  lands.  The 
maggots  feed  on  the  roots,  seldom  appearing  above  ground  except  in  very  wet 
weather.  The  ravages  of  these  larvae  can  be  prevented  in  wheat  lands  by  plowing 
early  in  September.  This  measure  will  also  preclude  the  probability  of  injury  to 
corn  the  following  year.  For  injuries  on  grass  or  clover  lands  no  remedy  or  pre- 
ventive is  as  yet  known. 

Insects  and  insecticides,  W.  B.  Alwood  ( Virginia  Sta.  Bui.  No. 
24,  Jan.,  1893, pp.  1-23). — Popular  descriptions,  with  suggestions  regard- 
ing treatment,  of  the  following  insects:  Plant  lice,  scale  insects,  canker 
worm,  fall  web  worm,  tent  caterpillar,  bag  worm,  rose  chafer,  codling 
moth,  plum  curculio,  borers,  potato  beetles,  striped  cucumber  beetle, 
flea  beetles,  cabbage  worms,  currant  worm,  corn  worm,  and  tomato 
worm. 

The  nature  and  methods  of  preparation  of  the  following  insecticides 
are  also  given : Arsenites,  white  hellebore,  kerosene  emulsion,  fish-oil 
soap,  and  pyrethrum  powder. 

Insecticides  and  their  appliances,  0.  H.  T.  Townsend  (New  Mex- 
ico Sta.  Bui.  No.  9,  Bee.,  1892 , pp.  25,  plate  1,  figs.  20). — An  account  is 
given  of  the  more  common  insecticides,  and  various  forms  of  apparatus 
for  their  application  are  described  and  illustrated.  The  bulletin  also 
contains  the  text  of  an  act  of  the  legislature  of  the  Territory,  approved 
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February  26,  1891,  for  the  repression  of  insect  pests.  This  act  provides 
for  the  appointment  of  u horticultural  commissioners  ” in  each  county, 
who  shall  have  the  power  to  inspect  orchards,  viueyards,  etc.,  and  to 
compel  the  owners  to  destroy  injurious  insects  which  may  be  found  on 
their  property.  Local  inspectors  may  be  appointed  to  act  under  the 
direction  of  the  commissioners. 

FOODS— ANIMAL  PRODUCTION. 

E.  W.  Allen,  Editor. 

Feeding  ruminants  on  grain  alone,  J.  W.  Sanborn  {Utah  Sta. 
Bui.  Wo.  21 , Mar.,  1893,  pp.  1-12). — The  experiments  reported  in  this 
bulletin  were  made  to  ascertain  whether  ruminants  could  be  successfully 
fattened  on  grain  alone,  and  the  effect  of  such  feeding  on  the  stomachs 
and  other  internal  organs.  An  experiment  commenced  with  a calf  ter- 
minated abruptly  from  an  accident.  Two  sheep  were  fed  from  January 
16  to  July  6 on  grain  with  some  turnips  and  beets.  The  kind  of  grain  fed 
is  not  stated,  except  that  it  consisted  of  one  fourth  oats.  The  animals 
averaged  142  pounds  in  live  weight  at  the  beginning  of  the  trial. 
Through  mistake  they  were  placed  where  they  could  secure  a little 
grass  by  reaching  through  the  fence,  but  the  amount  eaten  is  believed  to 
have  been  very  small.  At  the  beginning  of  the  trial,  when  the  coarse 
food  was  discontinued,  there  was  a decrease  in  the  live  weight,  lasting 
about  two  months.  This  is  believed  to  be  due  to  the  change  in  the 
contents  of  the  stomach.  The  gain  in  weight  from  March  16,  when 
the  loss  incident  to  the  change  of  food  had  ceased,  to  the  close  of  the 
trial,  July  6,  was  42  pounds.  “The  gain  is  fully  as  good  as  could  be 
expected  from  a shoat  receiving  the  amount  of  food  eaten  by  the  sheep.” 

These  sheep  were  slaughtered  July  6 that  a study  might  he  made  of  the  weight  of 
the  stomach  and  other  parts.  The  stomach,  fat,  and  intestines  of  No.  1 weighed  191 
pounds ; this  sheep  had  pieces  of  hay  in  the  first  stomach  and  a trace  of  oat  hulls.  The 
stomach,  fat,  and  intestines  of  sheep  No.  2 weighed  101  pounds;  the  contents  of  the 
large  stomach  weighed  hut  11  pounds. 

The  stomach,  intestines,  and  fat  of  4 sheep  used  in  other  trials  with  coarse  food? 
weighed  nearly  twice  as  much.  These  sheep  were  as  fat  or  fatter  than  any  that  we 
have  slaughtered  and  gave  tender  and  well-flavored  mutton. 

In  continuation  of  tbe  study,  a 2-year-old  steer  weighing  635  pounds 
was  fed  exclusively  on  grain  from  April  13  to  December  2.  Tbe  charac- 
ter of  the  grain  fed  is  not  stated. 

During  the  opening  period  when  the  stomach  contents  were  decreasing  there  was 
no  gain,  hut  a loss,  as  there  was  during  the  last  month  of  feeding.  From  May  2 to 
October  24,  or  for  175  days  or  about  six  months,  the  gain  was  326  pounds,  or  1.86 
pounds  daily.  This  gain  is  the  gain  of  flesh,  and  a good  one.  • 

The  food  eaten  from  May  2 to  October  24  was  1,866  pounds ; food  eaten  from  May  2 
to  October  24  for  a pound  of  gain,  5.7  pounds.  Considering  the  weight  of  the  steer, 
this  gain  is  fully  as  good  as  that  obtained  from  hogs.  The  food  required  for  a pound 
of  gain  increases  steadily  with  the  weight  of  the  animal  fed. 
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These  figures  are  compared  with  those  observed  by  the  author  for 
pigs  at  different  stages  of  growth,  indicating  that  under  favorable 
conditions  a pound  of  beef  can  be  made  on  grain  alone  as  cheap  or 
cheaper  than  a pound  of  pork. 

Data  secured  at  time  of  slaughtering,  and  the  weights  of  food  and 
water  consumed  and  of  excreta,  are  tabulated  in  full. 

The  large  stomach  contained  mostly  water  and  hulls  of  bran,  yet  this  is  food  ma- 
terial. It  was  flat  or  not  distended  by  food;  indeed,  it  was  not  half  full,  and  the 
material  that  it  did  contain  had  a very  unusual  proportion  of  water.  Rumination 
by  the  steer  was  mostly  suspended.  It  may  be  doubted  whether  the  unfilled  stomach 
can  as  readily  return  the  food  to  the  mouth.  It  is  pot  improbable  that  the  material 
that  it  contained  had  accumulated  there,  as  it  is  not  a stomach  for  direct  digestion. 
The  second  stomach  was  not  full,  and  the  third  was  far  from  being  as  tense  as  is 
usual,  and  was  much  softer.  It  is  probable  that  a few  generations  thus  fed  would 
have  these  stomachs  much  reduced  in  size,  if  not  largely  eliminated  in  actual  use 
for  the  purposes  now  used.  This  would  give  a steer  with  less  waste  of  body  in 
slaughtering.  Whether  the  conversion  of  cattle  into  non-ruminants  is  desirable  at 
all  is  yet  to  appear.  It  would  not  be  as  a rule,  but  may  be  under  exceptional  con- 
ditions. This  experiment  makes  it  highly  probable  that  the  steer  makes  or  may 
make  as  economic  or  a more  economic  use  of  food  than  the  pig. 

[A  comparison  of  the  data  at  slaughtering  with  that  for  other  steers  slaughtered 
at  the  station  indicates  that]  “the  blood  of  our  steer  weighed  more,  the  lungs  less, 
the  liver  less,  and  the  spleen  much  more.  This  variation  holds  when  compared  with 
steers  slaughtered  here  at  other  times  and  weighing  more.  The  variation  is  very 
marked  and  interesting.  * * * The  steer  was  in  good  flesh,  good  health,  and 

gave  very  nice,  tender  meat.  To  the  eye  the  meat  had  a peculiar  appearance.  It 
was  seemingly  far  more  gristly  than  ordinary  meat,  while  the  fat  was  more  solid, 
cutting  very  much  harder  with  the  knile  than  ordinary  fat.  * * * 

The  amount  of  water  drank  was  very  little,  or  only  about  one  half  that  required  by 
the  steer  when  fed  on  hay.  This  fact  in  part  accounts  for  the  good  showing  made  by 
the  steer  when  fed  on  grain  alone,  in  comparison  with  the  pig. 

The  author  summarizes  the  results  and  inferences  from  his  experi- 
ments in  the  following  terms : 

(1)  Cattle  and  sheep  can  be  successfully  fed  on  grain  alone  for  very  long  periods. 

(2)  Cattle  and  sheep  fed  on  grain  alone  make  a pound  of  growth  on  as  few  or  less 
pounds  of  grain  than  hogs  do. 

(3)  Cattle  when  fed  on  grain  drink  but  little  water,  void  a larger  ratio  of  it  as 
urine,  and  probably  vaporize  less  of  it  by  the  lungs  than  when  receiving  hay  or 
coarse  food. 

(4)  The  stomachs  of  sheep  and  cattle  weigh  less  when  fed  on  grain,  the  first  stom- 
ach notably  so. 

(5)  The  first  stomach  of  sheep  and  cattle  receives  fine  foods,  but  does  not  fill  up,  nor 
quite  half  fill.  The  animals  practically  cease  ruminating  when  fed  grain  alone. 

(6)  The  vital  organs  of  a slaughtered  steer  weighed  quite  differently  from  those 
of  cattle  heretofore  slaughtered,  especially  so  in  regard  to  blood,  which  weighed 
more,  and  more  notably  so  for  lungs,  which  weighed  less,  and  is  the  first  notable 
instance  in  the  experience  of  the  writer  of  the  variation  of  lungs  due  to  food. 

(7)  These  relations  of  food  to  the  development  of  vital  organs  should  receive  the 
careful  attention  of  physiologists,  notably  in  the  relation  of  food  to  human  health. 

Residuary  effect  of  a grain  ration  for  cows  at  pasture,  I.  P. 

Roberts  (J Yew  York  Cornell  Sta.  Bui.  No.  49,  Dec.,  1892,  pp.  322-324). — 
Bulletin  No.  36  of  tlie  station  (E.  S.  R.?  vol.  hi,  p.  613)  contains  an 
account  of  an  experiment  on  a grain  ration  for  16  cows  at  pasture.  As 
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there  stated,  the  lot  receiving  grain  averaged  about  3J  pounds  of  milk 
more  per  cow  daily  than  the  lot  on  pasturage  alone.  For  six  months, 
beginning  with  the  following  April,  the  lot  which  the  previous  season 
had  received  grain  averaged  480.2  pounds  of  milk  per  cow  more  than 
the  lot  which  had  received  no  grain.  This  represents  a gain  of  a little 
more  than  16  per  cent  in  favor  of  the  grain-fed  lot.  “It  seems  reason- 
able to  assume  that  this  increased  production  was  due  to  the  grain  fed 
the  preceding  year,  especially  in  the  case  of  the  younger  animals. 
Indeed,  it  was  plainly  evident  that  the  grain-fed  2-year-olds  and  3-year- 
olds  developed  into  better  animals  than  their  stable  mates  having  no 
grain.” 

VETERINARY  SCIENCE  AND  PRACTICE. 

The  corn-fodder  disease,  F.  S.  Billings  (Nebraska  8ta.  Buis.  Nos. 
22  and  23 , Oct.,  1892,  pp.  159,  plates  11). — This  is  an  enlarged  edition  of  a 
former  publication  (Nebraska  Sta.  Buis.  Nos.  7.  8,  9,  and  10 ; E.  S.  R., 
vol.  i,  p.  123),  and  deals  with  the  disease  formerly  designated  as  the 
“cornstalk  disease.” 

Among  the  subjects  embraced  in  this  publication  are  statistics  on 
the  prevalence  and  extent  of  the  disease,  an  account  of  various  out- 
breaks, inoculations,  and  feeding  experiments  with  small  animals. 

Two  pigs  were  fed  on  the  lungs,  heart,  and  other  viscera  from  a calf 
which  had  died  as  the  result  of  inoculation  with  a culture  of  the  corn- 
fodder  disease  germ.  One  pig  died;  the  other  became  ill,  but  re- 
covered. 

The  author  discusses  at  length  “chronic  broncho  interstitial  pneu- 
monia in  cattle  as  a sequel  to  the  cornstalk  disease.  * * # The 
condition  met  with  in  the  lungs  of  cattle  resulting  from  the  cornstalk 
disease,  while  often  a chronic  interstitial  disturbance  and  somewhat 
resembling  the  lungs  in  contagious  pleuro  pneumonia,  is  so  markedly 
different  and  generally  so  washy  and  broken  in  outline,  in  comparison, 
that  any  competent  veterinary  pathologist  should  be  able  to  recognize 
it  at  a glance.  # * # This  corn-fodder  disease  has  nothing  of  a 

contagious  character  abou£  it.  It  does  not  owe  its  primary  origin  to 
the  presence  of  a diseased  animal  in  the  first  place,  or  to  any  material 
from  such  a diseased  animal  among  healthy  stock.  * # * It  is  an 

absolutely  local  disease.” 

In  the  same  publication  the  author  discusses  a disease  which  pre- 
vails among  cattle  and  horses  in  the  hot  months.  He  terms  the 
disease  a “summer  septicaemia.”  An  outbreak  in  Iowa  in  1891  is 
discussed  at  length  by  Hr.  T.  H.  Collins. 

TECHNOLOGY. 

Sirup  and  crude  sugar  making  from  sugar  cane  and  sorglium, 

C.  L.Newman  (Arkansas  8ta.Bul.No.  22,  Dee.,  1892, pp.  80-84). — Direc- 
tions for  grinding  the  stalks  and  treating  the  juice  are  given,  and  notes 
on  the  apparatus  necessary  for  sirup-making  on  a small  scale. 


ABSTRACTS  OF  PUBLICATIONS  OF  THE  UNITED  STATES  DEPARTMENT  OF 

AGRICULTURE. 


Production  and  distribution  of  the  principal  agricultural  prod 
ucts  of  the  world  ( Division  of  Statistics , Miscellaneous  Report  Wo.  5 , 
Fel 1893 , pp.  205). — Notes  and  tabulated  data  on  the  produetion 
and  distribution  of  wheat,  corn,  rye,  barley,  oats,  potatoes,  tobacco, 
butter,  cheese,  cotton,  wool,  and  flour  in  the  different  countries  of  the 
world. 

There  are  ninety-two  countries  represented  in  this  work  and  ten  consecutive  years, 
wherever  annual  statistics  are  available.  The  fluctuations  of  annual  production, 
both  in  area  and  rate  of  yield  and  in  trade  requirements,  are  constantly  confusing 
the  minds  of  readers  of  agricultural  statistics,  being  so  wide  and  abrupt  as  to  render 
the  record  of  a single  year  in  any  country  nearly  useless  for  practical  deduction.  This 
fact  enforces  the  necessity  of  a systematic  average  of  a series  of  years,  which  with 
few  exceptions  has  not  heretofore  been  found  in  the  statistical  records  of  any  coun- 
try, and  never  has  there  been  so  comprehensive  and  complete  a collection  as  to 
extent  of  geographical  area  represented  and  continuity  of  annual  statements. 

The  following  general  statements  regarding  different  products  are 
taken  from  the  report : 

Wheat, — [The  average  crop  of  the  world  is  estimated  to  be  about  2,281,000,000 
bushels.]  The  wheat  “ market  of  the  world,”  which  is  open  for  the  surplus  produc- 
tion of  producing  countries  is  circumscribed  and  very  small  when  the  general  use 
of  wheat  as  a bread  grain  is  considered.  Practically  it  is  all  in  Europe,  and  even 
there  limited  to  the  necessities  of  a few  countries.  Insular  and  factory-studded 
Great  Britain,  with  its  small  area  and  its  teeming  population,  and  populous  little 
Belgium  practically  furnish  the  market  for  which  the  wheat  growers  of  the  world 
are  striving  in  competition.  Excluding  these  two  countries,  Europe  is  practically 
self-supporting,  the  excess  in  the  eastern  countries  being  sufficient  to  meet  the  defi- 
ciencies in  the  western  nations.  To  supply  the  small  amount  required  to  meet  the 
European  deficiency,  the  fields  of  America,  India,  and  Australasia  are  principally 
relied  upon,  and  the  sharp  competition  between  the  agriculturists  of  the  rivals  for 
the  possession  of  this  “ world’s  market”  results  in  furnishing  a cheap  food  supply 
for  the  artisans  of  the  manufacturing  nations. 

Corn. — [The  average  crop  of  the  world  is  about  2,300,000,000  bushels.] 

The  United  States  produces  80  per  cent  of  the  total  crop,  taking  the  average  of  a 
series  of  years,  and  a much  larger  proportion  in  years  of  heavy  production.  In  1891 
the  crop  of  this  country  almost  equaled  in  volume  the  average  crop  of  the  world,  an  d 
in  such  seasons  the  volume  of  the  world’s  corn  crop  exceeds  that  of  any  other 
cereal.  * * * 

The  average  annual  net  importation  of  Europe,  according  to  the  data  presented, 
is  about  64,000,000  bushels.  The  average  net  exportation  from  the  United  States 
during  the  same  period  is  about  57,000,000  bushels,  of  which  Canada  takes  £ubout 
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2.000. 000  bushels.  The  remainder  required  comes  from  the  average  exportation  of 

9.000. 000  bushels  from  Argentine  Republic.  In  Europe  only  four  countries  appear 
as  exporters — Bulgaria,  Russia,  Koumania,  and  Servia — and  of  these  only  Russia  and 
Roumania  are  important.  The  former  ships  more  than  one  half  of  her  total  crop 
and  the  latter  nearly  as  large  a proportion.  The  net  contribution  of  the  United 
States  to  meet  the  world’s  requirements  is  much  larger  than  the  net  contributions 
from  all  other  sources  combined,  and  yet  the  shipments  from  this  country  amount  to 
less  than  4 per  cent  of  the  annual  production, 

Eye, — This  cereal  is  one  of  the  most  important  resources  of  European  agriculture 
and  is  a prominent  feature  in  the  trade  of  nearly  every  country  of  that  continent. 
In  the  rest  of  the  world  it  is  of  minor  importance  only.  In  many  of  the  countries 
of  continental  Europe  it  is  the  bread  of  the  people,  the  production  and  consumption 
being  greater  than  that  of  wheat.  The  largest  crop  of  any  country  is  grown  in 
Russia,  averaging  more  than  700,000,000  bushels,  a cereal  crop  second  to  that  of  no 
country,  except  corn  in  the  United  States.  Germany  stands  second  in  production, 
with  a crop  averaging  228, 000, 000  bushels,  and  Austria-Hungary  third,  with  122,000,000 
bushels. 

In  the  case  of  this  grain  the  centers  of  production  and  consumption  are  the  same, 
and  hence  it  does  not  figure  in  foreign  trade  proportionate  to  its  importance  as  a 
crop.  The  largest  importing  country,  Germany,  purchases  only  30,000,000  bushels 
per  annum,  and  the  heaviest  exporting  country,  Russia,  ships  only  40, 000, 000  bushels. 
This  does  not  include  the  trade  in  rye  flour.  The  continent  practically  supplies  its 
own  wants,  the  aggregate  imports,  as  presented  below,  amounting  to  about  67,400,000 
bushels  and  the  exports  66,500,000  bushels. 

Outside  of  Europe,  the  United  States  and  Japan  are  the  only  countries  in  which 
the  crop  Is  important.  In  the  United  States  the  average  production  is  about 

25.000. 000  bushels,  the  net  exportation  about  2,000,000  bushels,  leaving  a supply  for 

domestic  requirements  of  about  23,000,000,  or  but  little  more  than  one  third  of  a 
bushel  for  aetual  consumption  for  each  unit  of  population.  * * * The  world’s 

annual  rye  crop  is  1,317,803,333  bushels. 

Barley. — Barley  is  a prominent  crop  in  Europe  and  Canada,  an  important  one  in 
Japan,  and  one  of  the  minor  cereal  crops  in  the  United  States  and  in  Australasia, 
Russia  leads  in  production,  followed  by  Germany,  Austria-Hungary,  and  the  United 
Kingdom  in  the  order  named,  Only  two  of  these  four  countries  (Russia  and  Aus- 
tria-Hungary), produce  enough  for  their  own  requirements,  * * * 

Only  four  countries  of  the  world  produce  a larger  barley  crop  than  the  United 
States,  and  yet  in  this  country  it  is  classed  as  one  of  the  minor  cereals.  The  aver- 
age production  is  about  55, .000, 000  bushels  for  a period  of  ten  years,  but  in  recent 
years  it  has  been  larger  and  is  increasing.  It  is  the  only  cereal  which  is  not  pro- 
duced in  sufficient  quantity  for  the  domestic  requirements,  the  average  net  imports 
for  ten  years  having  amounted  to  about  10,000,000  bushels,  [The  world’s  crop  is 
about  802,000,000  bushels.] 

Oats. — The  oats  crop  of  the  world  is  practically  all  ^rown  in  Europe  and  North 
America,  although  Australasia  furnishes  a considerable  product  for  her  own  con- 
sumption, The  United  States  leads  the  world  in  annual  production,  followed  by 
Russia,  Germany,  and  France  in  the  order  named.  The  bulk  of  the  trade  of  the 
world  is  confined  to  exchanges  among  the  countries  of  Europe,  the  foreign  trade  of 
other  countries  being  comparatively  small.  [The  world’s  crop  is  about  2,328,000,000 
bushels.] 

Potatoes. — This  is  the  second  contribution  of  the  New  World  to  the  food  supply  of 
nations,  and  it  has  become  an  important  resource  in  the  dietary  of  nearly  every  coun- 
try of  the  world  where  systematic  agriculture  is  practiced.  With  other  root  crops 
it  is  an  especially  important  item  in  European  agriculture,  forming  in  mauy  districts 
the  staple  article  of  diet.  The  heavy  yield  per  acre  and  its  inherent  value  for  food 
Purposes  make  it  available  as  a crop  in  countries  where  agricultural  areas  are  lim- 
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Lted  and  population  dense.  Under  intensive  farming  methods  the  produce  per  acre 
of  potatoes  is  very  large.  This  is  exemplified  by  the  garden-like  culture  which  is 
carried  on  in  the  Channel  Islands,  Jersey  and  Guernsey,  where  an  area  of  only  8,819 
acres  furnished  2,336,783  bushels  of  potatoes  for  shipment  to  the  United  Kingdom  in 
1891.  This  is  at  the  rate  of  265  bushels  per  acre  in  addition  to  the  home  consump- 
tion, and  the  export  trade  amounted  to  $334  per  acre  cultivated.  The  value  of  the 
crop  in  densely  peopled  countries  is  appreciated,  the  supply  per  head  being  large 
where  the  population  per  square  mile  is  greatest.  In  this  particular  Germany  leads, 
with  Belgium  and  Netherlands  in  the  order  named. 

The  crop  does  not  enter  largely  into  the  foreign  trade  of  any  country,  the  produc- 
tion of  each  country  being  mainly  for  home  use,  and  in  most  of  them  ample  for 
domestic  requirements. 

Tobacco. — Trade  in  this  product  is  reported  in  almost  every  country  for  which  any 
records  are  extant.  Its  use  in  some  form  is  almost  universal,  and  in  the  more  promi- 
nent countries  it  forms  an  important  item  in  foreign  trade.  It  is  the  third  of  Amer- 
ica’s contributions  to  agriculture,  which  has  been  accepted  by  those  engaged  in 
the  cultivation  of  the  soil  wherever  climatic  conditions  are  favorable.  With  varia- 
tions, the  result  of  culture  and  differences  in  soil  and  climate,  it  is  grown  in  almost 
every  section  of  the  world,  its  only  limitations  practically  being  the  northern  coun- 
tries, where  the  season  is  not  long  enough  to  admit  of  proper  growth.  As  far  north 
as  Sweden  and  as  far  south  as  the  Argentine  Republic  part  of  the  domestic  consump- 
tion is  supplied  by  domestic  production.  * * * 

No  country  in  Europe  furnishes  any  considerable  supply  of  tobacco  beyond  its 
own  requirements  and  the  annual  net  importation  for  that  continent  is  almost 
350,000,000  pounds.  It  is  the  great  market  for  the  surplus  production  of  the  world, 
and  its  demands  are  supplied  by  shipments  from  many  sources.  The  United  States 
furnishes  the  largest  proportion,  her  net  shipments  averaging  230,000,000  pounds  per 
annum.  The  rest  is  drawn  from  miscellaneous  sources,  the  East  and  West  Indies 
furnishing  the  bulk. 

Butter. — The  items  of  butter  and  cheese  appear  to  more  or  less  extent  in  the  trade 
of  almost  every  civilized  country,  but  in  the  absence  of  any  definite  statements  of 
domestic  production  it  is  not  possible  to  present  a showing  of  the  net  supply  or  the 
consumption  per  capita.  Taking  the  continent  of  Europe  as  a whole,  the  production  of 
butter  is  in  excess  of  consumption,  and  there  is  an  annual  exportation  from  all  the 
countries  presented  aggregating  more  than  75,000,000  pounds  per  annum.  * * * 

In  America  the  United  States  and  Canada  monopolize  the  shipments  of  butter,  the 
trade  of  our  northern  neighbor  being  large,  aggregating  almost  one  half  that  of 
the  United  States. 

Cheese. — Data  of  production  of  cheese  are  available  for  only  a few  countries,  and 
then  generally  in  fragmentary  shape.  It  forms  an  important  item  in  the  food  sup- 
ply of  many  countries  and  figures  extensively  in  international  trade.  It  is  especially 
important  in  the  European  dietary,  in  many  districts  being  a substitute  for  meats. 
Europe,  however,  does  not  produce  sufficient  for  her  own  requirements,  the  aggre- 
gate imports  for  the  countries  presented  being  about  303,000,000  pounds  each  year, 
against  an  aggregate  exportation  of  about  173,000,000  pounds,  leaving  130,000,000 
pounds  to  be  drawn  each  year  from  non-European  sources.  In  addition  to  this  defi- 
ciency, there  is  an  excess  of  importation,  small  for  each  particular  country,  but  largo 
in  the  aggregate,  in  most  of  the  other  countries  of  the  world,  outside  of  North 
America,  for  which  records  are  available.  There  are  only  two  prominent  sources  of 
supply — the  United  States,  with  a net  exportation  of  nearly  100,000,000  pounds  each 
year,  and  Canada,  with  more  than  70,000,000  pounds. 

Cotton. — According  to  generally  accepted  estimates,  the  United  States  produces 
more  than  one  half  of  all  the  cotton  grown  in  the  world,  and  about  75  per  cent  of  the 
total  amount  which  annually  enters  into  civilized  commerce.  Outside  of  the  United 
States  and  Japan  there  are  no  official  data  of  production  for  any  country  prominent 
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as  a source  of  supply.  A very  large  portion  of  the  annual  crop  is  grown  in  coun- 
tries about  the  resources  of  which  hut  little  is  known. 

[The  annual  crop  of  the  world  is  from  12,000,000  to  15,000,000  bales.]  * * * 

The  United  States  possesses  natural  advantages,  which  should  make  it  the  leading 
cotton-manufacturing,  as  it  is  the  leading  cotton-growing,  country  of  the  world. 
The  raw  product  is  produced  at  home,  is  available  without  the  expense  of  long-dis- 
tance transportation,  while  the  inventive  genius  of  our  people  insures  the  best 
machinery  and  methods.  Our  planters  will  continue  to  supply  the  demand  of  the 
Old  World  for  the  raw  product,  but  it  will  be  a secondary  object,  the  demand  for 
domestic  consumption  being  first  and  more  profitable.  Cotton  goods  of  American 
manufacture  should  he  found  in  every  market  of  the  world,  and  especially  should 
we  monopolize  this  trade  in  our  sister  republics  of  North  and  South  America. 

Wool. — Data  of  production  are  fragmentary  and  available  in  any  form  for  but  few 
countries.  No  country  in  Europe  is  prominent  as  a source  of  supply  beyond  domes- 
tic requirements  except  Russia.  Spain,  has  a net  exportation  of  about  10,000,000 
pounds  per  annum,  but  the  supply  from  other  countries  is  generally  small.  * * * 

The  total  imports  recorded  for  the  countries  of  Europe  average  1,419,000,000  pounds 
per  annum,  and  the  total  exports  587,000,000  pounds,  a net  deficiency  of  about 
832,000,000  pounds,  which,  with  the  deficiency  of  90,000,000  pounds  in  the  United 
States,  makes  the  wool  market  of  the  world.  More  than  one  half  of  the  exports  of 
Europe  are  shipments  from  the  United  Kingdom  representing  the  surplus  production 
of  her  colonies,  gathered  in  her  enormous  trade  and  reshipped  to  the  consuming 
countries. 

The  wool  to  supply  the  demand  for  nearly  1,000,000,000  pounds  referred  to  is  drawn 
from  various  sources,  mamly  from  countries  where  agricultural  development  is 
largely  along  the  lines  of  pastoral  industry.  The  Australasian  colonies,  Argentine 
Republic,  the  British  Possessions  in  Asia  and  Africa,  China,  Uruguay,  and  some 
other  out-of-the-way  countries  are  the  sources  of  supply  of  commercial  wool. 

A combination  of  official  and  commercial  estimates  makes  the  total  product  of  the 
world  at  the  present  time  about  2,500,000,000  pounds. 

Flour. — The  United  States  is  the  great  source  of  flour  supply,  the  exports  of  wheat 
flour  from  this  country  exceeding  the  net  exports  of  flour  of  all  kinds  from  all  other 
surplus  countries.  Next  in  order  of  prominence  are  Austria-Hungary  and  Germany, 
but  in  the  case  of  both  of  these  countries  the  figures  given  are  presumed  to  include 
flour  of  all  kinds.  The  United  Kingdom  is  the  great  market,  with  an  average  net 
importation  of  1,660,000,000  pounds  of  wheat  flour,  equivalent,  on  the  generally  ac- 
cepted basis,  to  about  38,000,000  bushels  of  grain.  The  net  exports  from  the  United 
States  are  somewhat  larger,  being  equivalent  in  grain  to  about  42,000,000  bushels. 

Rice  : Its  cultivation,  production,  and  distribution  in  the  United 
States  and  foreign  countries,  A.  Austin  (. Division  of  Statistics , Mis- 
cellaneous Report  No.  6 , Jan..  1893,  pp.  1-76). — This  report  embraces  the 
history  of  rice  in  America,  and  the  statistics  of  its  production  in  the 
several  States  and  foreign  countries;  the  systems  of  cultivating,  har- 
vesting, curing,  and  threshing;  the  yield  and  profit;,  the  cultivation  of 
upland  rice;  preparation  of  rice  for  the  market;  its  food  value,  and  the 
diseases  and  enemies  of  rice. 

[In  the  United  States]  there  are  several  varieties  of  lowland  rice,  the  most  appre- 
ciated being  the  gold  seed,  so  called  from  the  golden  yellow  color  of  its  husk  when 
ripe.  Of  this,  again,  there  are  two  subvarieties  or,  more  properly,  two  sizes.  * * * 

The  gold  seed  rice  has  almost  entirely  superseded  the  white  rice  * * * and  is 

now  the  most  important  rice  of  American  commerce.  The  famous  Carolina  rice  is 
esteemed  * * * as  the  best  rice  in  the  world. 
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[The  cultivation  of  upland  rice]  is  more  simple  than  that  of  lowland  rice,  and 
requires  less  preliminary  outlay.  Any  soil  is  suitable  for  upland  rice  that  is  suitable 
for  cotton,  hut  it  prospers  best  upon  level,  sandy  soil  inclined  to  he  moist,  and  it  is 
said,  upon  such  a soil,  to  yield  3 bushels  of  grain,  where  Indian  corn  from  the  same 
held  yields  hut  1 bushel.  Preparation  for  planting  may  he  made  in  the  same  way 
as  for  cotton,  * * * laying  out  in  ridges.  The  drill  furrows  are  made  about  2 

inches  deep. 

Upland  rice  is  said  to  have  been  introduced  into  China  during  the  tenth  century. 
There  are  three  varieties  of  it,  precocious,  mid-season,  and  late-growing  or  Man- 
chooria  rice.  It  is  generally  considered  to  have  a more  agreeable  taste  than  the 
lowland  rice,  but  is  less  productive.  In  general  all  Asiatic  rice  is  of  smaller  grain 
than  that  grown  in  South  Carolina,  is  not  so  white,  and  is  of  less  excellent  quality. 
The  best  Chinese  rice  is  said  to  be  that  produced  upon  the  plains  of  Kiang-Su.  Up- 
land rice  [in  China]  is  said  to  yield  about  30  bushels  of  cleaned  rice  to  an  acre,  * 
* * or  1,800  pounds  of  cleaned  rice,  equivalent  to  3,200  pounds  of  paddy.  * * * 

[In  Japan]  great  attention  is  given  to  the  selection  of  seed.  * * * Some  parts  of 

the  rice  head  are  of  a very  light  yellow  color,  while  other  parts  retain  more  of  the 
color  of  the  stalk,  and  it  is  these  latter  parts  which  are  selected  for  seed  * * * 

and  assiduously  preserved  from  all  dampness  which  would  impair  their  vitality. 
Seed  should  not  be  selected  upon  low,  boggy  land,  nor  upon  land  of  extreme  fertility, 
the  best  seed  being  found  upon  a medium  grade  of  soilr 

In  Bengal  * ' * * is  the  “aous”  rice,  which  is  grown  upon  high,  light,  sandy 

soils,  not  subject  to  irrigation,  * * * and  requiring  from  three  to  four  months 

for  ripening.  In  the  Punjab  * * * a celebrated  upland  variety,  the  Bara  rice, 

is  highly  prized ; * * * also  the  basmati  rice,  described  as  being  of  large,  white, 

and  fragrant  grain. 

In  Nepaul  the  Joomla  rice  is  extensively  grown.  This  is  an  upland  variety  which, 
on  account  of  its  peculiarity  of  flourishing  seemingly  without  inconvenience  amid 
the  snows  and  frosts  of  the  Himalayas  at  an  elevation  of  from  6,000  to  7,000  feet, 
botanists  have  named  Oryza  nepalensis. 

Among  the  diseases  and  enemies  of  rice  treated  in  this  report  are  the 
“brusone,”  or  rust,  white  blast,  the  water  weevil  ( Lissorhoptrus  sim- 
plex, Say),  the  rice  grub  ( Chalepus  trachypygus,  Burm.),  the  rice-stalk 
borer  (Chilo  plejadellus,  Trinck.),  the  rice  bird  ( Doliehonyx  oryzivorus ), 
and  the  English  sparrow  (Passer  domesticus). 

Rice  soils  of  South  Carolina,  M.  Whitney  (Division  of  Statistics , 
Miscellaneous  Report  JJo.  6 , Jan.,  1893 , pp.  77-89). — The  author  calls 
attention  to  the  fact  that  much  land  suitable  for  rice  culture  lies  waste 
in  South  Carolina,  and  he  enumerates  the  causes  for  this  condition. 

The  soils  of  the  rice  lands  are  very  rich  alluvial  deposits,  brought  down  from  the 
up-country  and  deposited  along  the  low  level  terraces  at  high  tide  or  when  the 
water  overflows  its  banks  during  the  time  of  freshets.  * * * The  soil  of  the 
rice  lands  is  a very  strong  clay,  containing  20  to  50  per  cent  of  organic  matter, 
so  thoroughly  disintegrated  as  to  have  lost  all  of  its  original  structure  and  existing 
as  an  amorphous  or  humus-like  mass.  In  its  usual  moist  or  wet  condition  the  soil 
can  be  cut  with  ease  like  butter  or  soft  cheese,  and  a stick  can  be  pushed  down  into 
it  to  a very  considerable  depth.  * * * The  rice  lands  are  generally  underlaid,  at 

a depth  of  4 to  6 feet,  with  an]impervious  layer  of  bog-iron  ore.  When  there  is  insuf- 
ficient air  in  the  soil,  as  when  the  soil  is  saturated  under  a very  shallow  layer  of 
water  which  has  not  been  changed  for  some  time,  red,  oily  scum  comes  to  the  sur- 
face, as  is  often  seen  with  stagnant  water.  This  makes  what  are  called  “ alum  ” spots 
by  the  laborers,  and  the  plants  are  killed  if  there  is  much  of  it.  It  shows  that  there  is 
an  insufficient  supply  of  air  in  the  soil  and  a deoxidation  of  the  iron  compounds  and  of 
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the  organic  matter  in  the  soil  to  provide  oxygen  for  the  oxidation  of  other  matters. 
The  remedy  is  to  repeatedly  ebb  and  flow  the  land  with  every  tide,  thus  letting  on 
successive  quantities  of  fresh,  aerated  water.  * * * 

It  is  this  insufficient  supply  of  air  in  the  soil  which  makes  it  difficult  to  get  a stand 
of  the  finer  grasses  or  of  other  crops  on  these  very  fertile  rice  lands.  * * * 

The  rice  lands  must  be  plowed  very  shallow,  as  the  subsoil  is  distinctly  poisonous 
when  any  considerable  amount  is  turned  upon  the  soil,  and  it  may  take  several  years 
for  the  land  to  recover  from  a single  deep  plowing.  * * * 

A number  of  samples  of  typical  rice  soils  were  collected  from  the  large  plantations 
of  Mr.  R.  J.  Donaldson,  of  Georgetown,  South  Carolina,  which  are  believed  to  repre- 
sent fairly  well  the  important  types  of  rice  laud  of  that  locality. 


Mechanical  analysis  of  rice  lands. 


[Air-dry  samples.] 


Diameter. 

Conventional  names. 

Big  Cypress 
soil, 

0-6  inches. 

Cooter  field 
soil, 

0-6  inches. 

Sob  field 
soil, 

0-6  inches. 

Cooter  field 
subsoil, 
6-9  inches. 

Sob  field 
subsoil, 
6-9  inches. 

mm. 

2-1 

Fine  gravel 

0. 00 

0. 00 

0. 00 

0. 00 

0. 00 

1-.5 

Coarse  sand 

0. 00 

0. 00 

0. 71 

0.  00 

0.  08 

. 5-.  25 

Medium  sand 

0. 05 

0. 10 

2. 70 

0.00 

0.25 

. 25-.  1 

Fiue  sand 

0.  06 

0.11 

0.  83 

0.  04 

0. 13 

. 1-.  05 

Very  fine  sand 

2.  56 

1.03 

0. 37 

3.50 

0.15 

. 05-,  01 

Silt 

26.  38 

19.  65 

10.  32 

21.12 

13. 97 

. 01-.  005 

Fine  silt 

8. 43 

10.  83 

5.  32 

12.95 

8. 10 

. 005-.  0001 

Clay 

46. 15 

43. 70 

31.  90 

43. 49 

34.  85 

Total  mineral  matter  . . 

83.63 

75.  42 

52. 15 

81.  10 

57.  53 

Organic  matter,  water,  loss  . 

16. 37 

24.58 

47.  85 

18.  90 

42. 47 

Loss  by  direct  ignition 

100.  00 
18.  68 

100.  00 
24. 32 

100.  00 
47.36 

LOO.  00 
17.22 

100.  00 
39.  65 

Mechanical  analysis  of  rice  lands. 
[Calculated  on  organic  and  water-free  basis.] 


Diameter. 

Conventional  names. 

Big  Cypress 
soil, 

0-6  inches. 

Cooter  field 
soil, 

0-6  inches. 

Sob  field 
soil, 

0-6  inches. 

Cooter  field 
subsoil, 
6-9  inches. 

Sob  field 
subsoil, 
6-9  inches. 

mm. 

2-1 

Fine  gravel 

0. 00 

0.00 

0. 00 

0. 00 

0..OO 

1-.5 

Coarse  sand 

0.  00 

0. 00 

1. 36 

0.  00 

0. 14 

. 5-.  25 

Medium  sand 

0.  06 

0.13 

5. 18 

0. 00 

0.43 

. 25-.  1 

Fine  sand 

0.  07 

0.15 

1.59 

0.  06 

0,23 

. 1-.  05 

Very  fine  sand 

3.  05 

1. 36 

0.  71 

4.32 

0.26 

.05-.  01 

Silt' 

31.  55 

26.05 

19.  79 

26.  04 

24.30 

. 01-.  005 

Fine  silt 

10.  05 

14.  36 

10.  20 

15.97 

14.09 

. 005-. 0001 

Clay 

55.  22 

57. 95 

61.17 

53.61 

60.  65 

100. 00 

100.  00 

100.  00 

100.  00 

100.00 

Big  Cypress  field,  11  clay  and  alluvial  mad.” — This  is  considered  the  very  finest  type 
of  rice  land,  and  such  soil  as  this  can  be  cropped  indefinitely  without  showing  any 
effect  of  the  continued  cropping.  * * * 

Cooler  field. — The  soil  is  black  and  sticky  and  full  of  roots  and  stubble.  The  sub- 
soil is  a light  yellow  color.  * * * 

Sob  field. — These  lands  are  naturally  poor,  and  are  considered  the  very  poorest  kind 
of  rice  lands.  They  are  exhausted  in  two  or  three  years,  and  require  restto  produce 
good  crops.  They  respond  readily  to  commercial  fertilizers,  and  one  year’s  rest  with 
the  deposit  from  the  river  in  the  continual  ebb  and  flow  of  the  tide  gives  splendid 
crops. 
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Upland  rice  soils. — For  obvious  reasons  upland  rice  is  preferably  grown  on  low, 
wet  spots,  where  neither  cotton  nor  wheat  could  be  successfully  grown.  These  areas 
are  usually  underlaid  with  an  impervious  clay,  or  for  some  reason  have  insufficient 
drainage,  and  the  soils  are  very  constantly  wet,  although  there  is  commonly  no 
water  standing  over  the  surface.  A limited  supply  of  air  favors  the  accumulation 
of  a large  amount  of  organic  matter  m the  soil.  The  following  table  gives  the 
mechanical  analysis  of  a typical  soil  of  this  kind  from  Lenoir  County,  North  Car- 
olina : 


Mechanical  analysis  of  rice  land  ( North  Carolina). 


Diameter. 

Conventional  names. 

Air-dry  samples. 

Organic  free  basis. 

0-6  inches. 

6-12  inches. 

0-6  inches. 

6-12  inches. 

mm. 

2-1 

Fine  gravel 

0.  00 

0. 05 

0. 00 

0. 08 

1-.5 

Coarse  sand 

0. 39 

0.31 

0. 52 

0. 50 

. 5-.  25 

Medium  sand 

1. 70 

1.69 

2.  28 

2.  72 

. 25-.  1 

Fine  sand 

6.  79 

3. 13 

9.  09 

5.  04 

. 1-.  05 

Very  fine  sand  

13.  43 

9.62 

17.  98 

15.  50 

. 05-.  01 

Silt 

17.36 

13.  77 

23. 25 

22.18 

. 01-.  005 

Fine  silt 

5. 13 

3.05 

6.  87 

4.  91 

. 005-.  0001 

Clay 

29.  88 

30. 46 

40.  01 

49. 07 

74.  68 

62.  08 

100. 00 

100.  00 

Organic,  matter,  water,  loss 

25.  32 

37. 92 

100.  00 

100.  00 

Loss  by  direct  ignition 

24.  39 

34.  64 

It  will  be  seen  that  there  are  24.39  per  cent  and  34.64  per  cent  of  loss  on  ignition, 
respectively,  in  the  soil  and  subsoil.  * * This  indicates  a #Iarge  amount  of 

organic  matter  in  this  soil,  and  this  accumulation  of  organic  matter  indicates  a very 
limited  supply  of  air.  * * * The  following  table  gives  the  mechanical  analysis’ 

of  a soil  near  Sumter,  South  Carolina,  very  similar  to  the  above,  but  probably  not 
go  good  for  rice : 

Mechanical  analysis  of  rice  land  ( South  Carolina ). 


Diameter. 


mm. 
2-1 
1-.5 
.5-.  25 
. 25-.  1 
. 1-.  05 
. 05-.  01 
. 01-.  005 
, 005-.  0001 


Fine  gravel — 
Coarse  sand  . . . 
Medium  sand.. 

Fine  sand 

Very  fine  sand 

Silt 

Fine  silt 

Clay 


Conventional  names. 


0-12 

inches. 


0. 15 
1. 39 
7.  65 
10.36 
17.  41 
21. 10 


5.  25 
22.  88 


Organic  matter,  water,  loss 


85. 99 
14.01 


Loss  by  direct  ignition 


100. 00 
17. 05 


[There  was  here]  an  abundant  and  constant  supply  of  moisture  in  the  saturated 
subsoil. 

Report  of  the  statistician  (Division  of  Statistics,  Deport  No.  103 , n. 
ser.,  Apr.,  1893,  pp.  99-140).—  This  includes  the  following  articles:  Con- 
dition of  winter  grain  ; farm  animals ; European  crop  report  for  March, 
1893 ; and  freight  rates  of  transportation  companies. 
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Insect  Life  (Division  of  Entomology,  Insect  Life,  vol.  v,  No.  4,  Apr., 
1893,  pp.  213-288,  plate  1,  figs.  15). — This  number  contains  the  following 
articles : 

The  Orange  aleyrodes  (Aleyrodes  citri,  n.  sp.)  (pp.  219-226). — An  edi- 
torial article  on  this  little  Homopterous  insect,  which  has  for  years  been 
known  to  infest  the  orange  groves  of  Florida,  and  has  appeared  in 
more  northern  greenhouses,  and  very  recently  in  Louisiana.  The  spe- 
cies is  described  and  illustrated  with  figures  of  its  different  stages, 
and  an  account  is  given  of  its  habits,  life-history,  and  remedies,  to- 
gether with  brief  mention  of  its  natural  enemies.  The  remedy  consists 
in  applying  kerosene  emulsion  early  in  the  spring,  soon  after  the  eggs 
have  hatched,  repeating  it  with  the  two  following  generations  of  the 
inseet. 

The  pear  tree  Psylla  (pp.  226-230). — This  article  is  also  editorial  and 
treats  of  the  life-history,  habits,  and  structure  of  Psylla  pyricola,  a dis- 
tinctive species  in  the  pear  orchards  of  New  York,  the  statements 
being  founded  mainly  on  the  observations  of  M.  Y.  Slingerland,  pub- 
lished in  Bulletin  No.  44  of  the  New  York  Cornell  Station  (E.  S.  R.,  vol. 
IV.,  p.  472).  The  illustrations  are  from  the  same  source.  Kerosene 
emulsion  is  also  found  to  be  efficient  against  this  insect. 

The  Langdon  non-swarming  device,  Frank  Benton  (pp.  230-235). — An 
illustrated  description  of  a new  system  of  preventing  bees  from  swarm- 
ing. The  advantages  of  the  system  are  also  given  in  detail.  The 
writer  expects  that  by  constant  use  of  the  non-swarming  attachment  for 
beehives  a strain  of  bees  may  in  time  be  developed  in  which  the 
swarming  instinct  will  be  wanting,  a result  long  sought  for. 

Notes  on  Aphididce,  H.  Osborn  and  F.  A.  Sirrine  (pp.  235-237). — An 
article  on  the  alternate  food  habits  of  several  species  of  plant  lice  of  the 
following  genera : Siphonophora,  Ehopalosiphum,  Hyalopterus,  Monellia, 
Callipterus,  Tetraneura,  Golopha,  and  Pemphigus.  Pemphigus  attenua- 
tus , n.  sp.  is  described. 

Belvosia — a study,  8.  W.  Williston  (pp.  238-240). — A consideration  of 
the  validity  of  several  species  of  the  Tachinid  genus  Belvosia,  illus- 
trated with  a plate  of  9 figures. 

Observations  on  the  bollworm  in  Mississippi,  8.  B.  Mullen  (pp.  240- 
243). — A somewhat  practical  article  on  the  bollworm  of  cotton,  the 
habits  and  food  plants  of  the  larva  and  moth,  the  diseases  of  the  insect, 
its  natural  enemies,  hibernation,  and  treatment.  The  writer  suggests 
the  use  of  peas  as  an  aid  to  corn  for  a trap  crop  for  this  insect.  The 
peas  should  be  planted  with  the  cotton. 

Notes  on  Fntilia  sinuata , Mrs.  M.  F.  Bice  (pp.  243-245). — Notes  on 
this  common  Homopterous  insect,  its  habits  and  its  relations  to  ants. 

The  food  plants  of  some  Jamaican  Coccidce  (ii),  T.D.  A.  Cockerell  (pp. 
245-247). — A list  of  Jamaican  bark  lice  arranged  according  to  their 
food  plants. 

Observations  upon  some  Rymenopterous  parasites  of  Coleoptera,  F.  R. 
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Chittenden  (pp.  247-251). — Notes  on  tlie  breeding  habits  and  host  rela- 
tions of  certain  parasitic  Hymenopterons  insects  that  affect  Coleoptera. 
Species  of  the  following  genera  are  considered:  Ephialtes , Bracon , 
Doryetes , C cellophanes,  Heleon , Cenoccelius , Meteorus , Euphorus,  Homa- 
lotylus,  Eupelmus , Catolaecus , Anoxu&f  and  Cephalonomia. 

Report  on  the  Australian  insects  sent  by  Albert  Koebele  to  Ellwood 
Cooper  and  B.  M.  Belong,  D.  W.  Coquillett  (pp.  251-254). — A report 
made  to  the  entomologist  of  this  Department  upon  certain  beneficial 
insects  which  were  sent  from  Australia  during  1891-’92,  and  subse- 
quently liberated  in  different  places  in  California. 

The  genus  Dendrotettix,  C.  V.  Riley  (pp.  254-256). — A consideration 
of  a genus  of  tree-inhabiting  locusts,  for  which  the  name  Dendrotettix, 
no v.  gen.  is  proposed.  D.  longipennis,  n.  sp.  is  described.  D.  quercus, 
Riley  MS.  is  considered  a variety  of  longipennis. 

General  notes  (pp.  259-287). — Among  the  topics  treated  are  the  fol- 
lowing: An  enemy  of  the  screwworm  fly;  the  Archippus  butterfly 
eaten  by  mice;  notes  on  some  insect  pests  of  the  Fiji  Islands;  ento- 
mology at  the  Iowa  State  University;  parasites  of  animals  transmissi- 
ble to  man ; further  illustrations  of  the  rose  slug ; cockroach  egg  para- 
sites; the  Hymen  optera  of  Australia;  the  genus  Mir  ax;  an  important 
paper  on  butterflies;  canker  worms  in  California;  tent  caterpillars  in 
Massachusetts;  results  of  codling-moth  legislation  in  Tasmania;  a vine 
pest  in  Australia;  the  sugar-cane  borer  again;  the  mustard  beetle  in 
England;  new  species  and  genera  of  Rhynchophora;  westward  spread 
of  the  clover -leaf  weevil;  the  larval  habits  of  the  acalyptrate  Muscidce; 
a blood-sucking  Chironomid;  the  family  Apioceridce ; the  California 
remedy  for  the  San  Jose  scale;  introduction  of  the  long  scale  into  Cali- 
fornia; imported  scales  in  California;  the  Membracidse  of  North  Amer- 
ica; a new  enemy  of  the  tomato;  an  insect  enemy  of  lace  curtains; 
locusts  in  South  Africa;  North  American  species  of  Hippiscus;  on 
harvest  spiders;  and  the  zebra  caterpillar  on  the  California  coast. 

The  hawks  and  owls  of  the  United  States,  A.  K.  Fisher  ( Divi- 
sion of  Ornithology  and  Mammalogy,  Bui.  No.  3,  pp.  210,  plates  26). — An 
account  of  the  geographical  distribution,  food  habits,  and  life  history 
of  73  species  of  hawks  and  owls,  with  descriptions  and  tabulated 
notes  on  examination  of  stomachs.  The  bulletin  is  illustrated  with 
26  colored  plates.  The  following  general  statements  regarding  the 
results  of  the  investigation  on  the  food  habits  of  these  birds  is  taken 
from  the  letter  of  transmittal  by  Dr.  C.  H.  Merriam: 

The  statements  herein  contained  respecting  the  food  of  the  various  hawks  and 
owls  are  based  on  the  critical  examination,  by  scientific  experts,  of  the  actual  con- 
tents of  about  2,700  stomachs  of  these  birds,  and  consequently  may  be  fairly 
regarded  as  a truthful  showing  of  the  normal  food  of  each  species.  The  result 
proves  that  a class  of  birds  commonly  looked  upon  as  enemies  to  the  farmer,  and 
indiscriminately  destroyed  whenever  occasion  offers,  really  ranks  among  his  best 
friends,  and,  with  few  exceptions,  should  be  preserved  and  encouraged  to  take  up 
their  abode  in  the  neighborhood  of  his  home.  Only  six  of  the  seventy-three  species 
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and  subspecies  of  hawks  and  owls  of  the  United  States  are  injurious.  Of  these,  three 
are  so  extremely  rare  they  need  hardly  be  considered,  and  another  (the  fishliawk)  is 
only  indirectly  injurious,  leaving  but  two  (the  sharp-shinned  and  Cooper  hawks) 
that  really  need  to  be  taken  into  account  as  enemies  to  agriculture.  Omitting  the 
six  species  that  feed  largely  on  poultry  and  game,  2,212  stomachs  were  examined, 
of  which  56  per  cent  contained  mice  and  other  small  mammals,  27  per  cent  insects, 
and  only  3.5  per  cent  poultry  or  game  birds.  In  view  of  these  facts  the  folly  of 
offering  bounties  for  the  destruction  of  hawks  and  owls,  as  has  been  done  by  several 
States,  becomes  apparent,  and  the  importance  of  an  accurate  knowledge  of  the 
economic  status  of  our  common  birds  and  mammals  is  overwhelmingly  demon- 
strated. 
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Fat  extraction,  L.  Gebek  (Zeitschr.  angew.  Chem .,  1893,  pp.  253- 
255). — Gypsum,  animal  charcoal,  and  Spanish  earth  (chalk)  were  used 
in  the  extraction  tube  to  purify  the  ether  extract.  Although  the  first 
two  gave  a comparatively  pure  ether  extract,  they  did  not  give  con- 
cordant results,  and  in  the  case  of  charcoal  a certain  amount  of  the 
free  fatty  acids  appeared  to  be  retained  along  with  the  coloring  matter 
and  other  impurities.  These  objections  do  not  apply  to  Sj^anish  earth 
properly  prepared.  Previous  to  use  the  fine  ground  earth  is  shaken 
up  in  water,  enough  sulphuric  acid  added  to  replace  the  carbonic  acid, 
and  the  whole  then  brought  to  dryness  and  ignited.  The  material  thus 
obtained  is  ground  until  all  of  it  will  pass  through  a 2 mm.  sieve. 

An  ordinary  extraction  tube  is  used.  The  bottom  of  this  is  plugged 
with  a wad  of  cotton,  on  which  is  placed  a layer  of  Spanish  earth  3 to 
4 cm.  deep.  Then  follows  a mixture  of  the  substance  to  be  extracted, 
with  an  equal  volume  of  the  earth,  and  finally  another  plug  of  cotton. 
The  extraction  requires  from  four  to  five  hours.  Previous  drying  of  the 
substances  causes  the  results  to  be  too  low.  Water  free  ether  gives 
slightly  lower  and  probably  more  correct  results  than  that  containing 
water. — w.  h.  b. 

Recent  researches  on  the  microorganisms  which  fix  nitrogen, 

Berthelot  ( Gompt . rend.,  116  (1893),  pp.  842-849). — In  recent  investi- 
gations on  the  microorganisms  which  cause  the  fixation  of  nitrogen  by 
humus  soil,  the  author  has.  endeavored  to  isolate  definite  species  and 
to  cultivate  them  in  artificial  media.  He  has  given  special  attention  to 
bacteria  taken  from  the  soil  and  from  plants  which  contain  no  chloro- 
phyll. The  bacteria  taken  from  the  soil  were  studied  in  mixed  cultures 
or  as  isolated  species.  The  other  microorganisms  were  bacteria  found 
on  the  roots  of  legumes  (lupines)  and  pure  cultures  of  Aspergillus  niger^ 
Alternaria  tenus,  and  a Gymnoascus.  The  cultures  of  bacteria  taken 
from  the  soil  were  made  in  different  nutritive  media,  all  of  which  were 
rich  in  hydrocarbon,  and  contained  an  amount  of  nitrogen  deemed  suf- 
ficient to  support  the  life  of  the  microbes  at  the  beginning,  but  so  small 
that  there  could  be  considerable  relative  increase  of  nitrogen  at  the  end. 
For  this  purpose  different  solutions  were  employed,  including  humic 
acid,  kaolin,  tartaric  acid,  sugar,  Colin’s  solution  diluted,  a similar 
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solution  without  free  acid,  etc.  Sufficient  water  was  added  to  give  the 
mass  a pasty  consistence.  • The  cultures  were  made  in  flasks  varying 
in  size  from  one  half  to  6 liters,  and  the  nutritive  solutions  were  care- 
fully sterilized.  The  cultures  were  kept  in  glass  culture  ovens  during 
several  months  at  a temperature  between  20°  and  25°  0.  Stoppers  of 
cotton  or  emery  were  used  in  the  flasks. 

In  case  the  flasks  used  in  such  experiments  are  tightly  closed  their 
dimensions  should  be  such  that  there  would  be  a notable  proportion  of 
oxygen  at  the  end  of  the  experiment,  but  if  the  stopper  of  wadding  is 
used,  the  gradual  renewal  of  the  interior  air  would  secure  this  condi- 
tion. The  oxidation,  however,  should  not  be  too  active.  If  the  bed  of 
the  culture  is  too  small — that  is,  if  the  relation  between  the  oxygen  of 
the  air  and  the  living  organic  matter  is  too  immediate  and  considerable — 
the  microorganisms  are  destroyed,  or,  more  strictly,  cease  to  fix  nitrogen. 

The  6-liter  flasks  gave  negative  results,  or  in  a few  cases  losses  of  nitro- 
gen, while  the  flasks  holding  one  half  to  1 liter,  which  contained  the  same 
mixtures,  placed  in  the  same  conditions,  showed  considerable  fixation 
of  nitrogen.  This  result  tends  to  exclude  in  the  case  of  the  flasks  not 
having  the  emery  stoppers  the  hypothesis  of  a considerable  absorption 
of  nitrogenous  compounds  derived  from  the  air.  This  hypothesis  is 
also  excluded  by  the  testimony  of  the  flasks  having  emery  stoppers  and 
by  the  check  experiments  made  at  the  same  time  with  sterilized  mix- 
tures containing  no  cultures,  but  submitted  to  exactly  the  same  condi- 
tions. 

The  microbes  isolated  from  the  soil  for  use  in  these  experiments  are 
described  as  follows : 

Bacillus  A:  Length  2.1/z,  width  0.6/a.  It  did  not  liquefy  gelatin,  but 
developed  on  its  surface  round  prominences,  visible  to  the  naked  eye, 
with  an  oily  appearance.  In  culture  broth  it  produced  after  12  hours 
a general  agitation  5 at  the  surface  a thick  scum  was  formed  which  was 
precipitated  to  the  bottom  of  the  liquid.  In  its  general  aspect  this 
microbe  appeared  to  be  identical  with  that  which  produced  fixation  of 
nitrogen  with  the  aid  of  humic  acid  in  preceding  experiments  by  the 
author  (Gompt.  rend .,  115  (1892),  p.  569;  E.  S.  R.,  vol.  iv,  p.  502). 

Bacillus  B:  Length  2.1/a,  width  0.6/a.  In  punctures  on  gelatin  it 
rapidly  formed  a funnel  and  liquefied  the  gelatin. 

Bacillus  E : Length  3.1//,  width  0.9//.  It  liquefied  gelatin. 

Bacillus  E:  Length  1.4//,  width  0.5//.  It  did  not  liquefy  gelatin, 
but  produced  colonies  very  flat,  dry,  and  squamose. 
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The  general  data  for  the  experiments  are  tabulated  as  follows : 


Fixation  of  nitrogen  by  bacteria  of  the  soil  during  three  and  one  half  months. 


Kind  of  culture. 

Nutritive  solution. 

Size, of 
flask. 

Kind  of 
stopper. 

Mixed  culture 

Humic  acid 

Liters. 

1 

Emery 

Do 

do 

6 

Cotton 

Do 

Humic  acid  and  kaolin  

1 

Emery 

Do 

CIO 

6 

Cotton 

Do 

Kaolin 

1 

Do 

do 

6 

Bacillus  A 

Humic  acid  and  kaolin 

1 

Do 

Colin’s  solution 

0.6 

Cotton 

No  culture 

do 

0.6 

do 

Bacillus  B 

do 

6 

Do 

do 

1 

Do  

Kaolin,  su^ar,  and  humic  acid  .... 

0.  6 

Cotton 

Bacillus  E 

Kaolin,  humic  acid,  and  Cohn’s 
solution. 

Kaolin,  sugar,  and  Cohn’s  solu- 
tion. 

Humic  acid,  kaolin,  and  Cohn’s 
solution. 

do 

1 

Do 

0.  6 

Bacillus  F 

6 

Do 

1 

Do 1 

Kaolin,  sugar,  and  Cohn’s  solu- 
tion. 

0.6 

1 

Nitrogen. 


Initial. 


7.7 

38.4 

8.3 

41.3 
7.9 

34.  5 

10.2 

13.3 

13.0 
•2.  3 

11.0 

17.0 

10.7 

13.8 

42.9 

11.0 

16.4 


Final. 


12.2 

36.0 

12.7 

41.1 

19.7 

45.5 

18.6 

19.2 

14.0 

47.0 

13.0 

19.0 
18.6 

18.9 

44.0 

13.0 

16.7 


Per  cent 
gained. 


57 


52 


150 

32 

80 

44 


These  experiments  indicate  that  the  soil  contains  forms  of  bacteria 
AYhich  cause  the  fixation  of  nitrogen  in  organic  matters  suitable  for 
their  nutrition.  The  cultures  of  isolated  species  indicate  that  some 
bacteria  have  this  property  and  others  do  not. 

Portions  of  roots  of  lupine  containing  tubercles  were  crushed  in 
water,  and  cultures  were  made  with  a few  drops  of  this  liquid  in  a 
nutritive  medium  consisting  of  humic  acid  with  Oohn?s  solution.  The 
experiment  lasted  four  months,  and  showed  a gain  of  50  per  cent  of 
nitrogen. 

The  data  obtained  in  experiments  with  Aspergillus  niger  and  Alter- 
naria  tenuis  are  given  in  the  following  tables : 


Fixation  of  nitrogen  by  pure  cultures  of  Aspergillus  niger  during  one  month. 


Nitrogen. 

Nutritive  solution. 

Initial. 

Final. 

Per  cent 
gained. 

Cohn’s  solution  and  1 gram  tartaric 
acid  (without  culture). 

Cohn’s  solution  and  1 gram  tartaric 
acid  (with  culture). 

Do 

Flask  (0.6  liter)  with  cotton  stop- 
per. 

do 

24.9 

24.4 

24.9 

31.3 

26 

Watch  glass  under  hell -jar  on 
moist  plate. 

27.1- 

32.9 

22 

Do  

27.1 
27. 1 

37. 1 

37 

Do  

32. 1 

18 

Do 

27.1 

36.  6 

35 
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Fixation  of  nitrogen  by  pure  cultures  of  Alternaria  tenuis  during  four  months. 


Nitrogen. 


Nutritive  solution. 

Initial. 

Final. 

Per  cent 
gained. 

Kaolin,  sugar  and  Colin’s  solution  (without  culture) ........ 

11.  B 

13.0- 

Kaolin  sugar  and  Colin’s  solution  ( with,  culture)  ........ 

18. 1 

26.9 

49 

Do  . . . 

18.1 

27.1 

50 

Do 

18.1 

24.  7 

36 

A different  solution 

11.3 

22.4 

98 

These  tests  were  in  flasks  holding  0.6  liter,  with  cotton  stoppers. 

Cultures  of  a Gymnoascus  in  clay  sand  showed  fixation  of  nitrogen 
equivalent  to  36,  75,  and  143  per  cent  in  three  different  trials. 

These  experiments  show  that  there  are  quite  diverse  species  of  micro- 
organisms without  chlorophyll,  which  can  fix  nitrogen,  especially  cer- 
tain bacteria  of  the  soil. 

It  did  not  seem  possible  to  sustain  the  nutrition  of  these  organisms  with 
the  carbon  and  hydrogen  resulting  from  the  decomposition  of  carbonic 
acid  and  atmospheric  moisture.  Their  nutrition  is,  however,  correlated 
with  the  destruction  of  certain  hydrocarbons,  such  as  sugar  and  tartaric 
acid,  which  furnish  nutriment  for  bacteria  and  other  microorganisms. 
At  the  same  time  that  these  organisms  fix  nitrogen  they  must  find,  in  the 
medium  where  they  grow,  proper  materials  for  their  nourishment.  It 
also  appears  necessary  that  these  materials  should  at  the  outset  con- 
tain some  nitrogenous  substances  to  give  these  inferior  organisms  the 
minimum  of  vitality  indispensable  to  the  free  absorption  of  free  nitrogen, 
but  if  these  substances  are  too  abundant  the  bacteria  will  live  prefera- 
bly at  their  expense.  The  experiment  shows  that  bacteria  flourish  bet- 
ter in  media  rich  in  combined  nitrogen  than  in  those  which  contain  but 
little  where  they  are  obliged  to  put  forth  special  efforts  to  fix  free  nitro- 
gen. Without  doubt  a condition  of  this  kind  determined  the  limit  of 
the  absorption  of  nitrogen  by  certain  soils  in  former  observations  by 
the  author.*  In  all  these  cases  the  humus,  or,  more  exactly,  the  hydro- 
carbons which  it  contains,  will  be  exhausted  more  or  less  rapidly  under 
these  manifold  influences  if  the  necessary  organic  materials  are  not 
reproduced  by  the  growth  of  the  plants  containing  chlorophyll.  The 
organisms  fixing  nitrogen  and  those  fixing  carbon  play  complementary 
roles.  Either  they  live  independently  of  each  other  or  they  are  associ- 
ciated  in  symbiosis.  In  any  case  the  beginning  of  the  fixation  of  nitro- 
gen is  not  in  the  plants  of  higher  order,  but  in  certain  lower  micro- 
organisms which  live  in  the  soil. — A.  c.  T. 

The  direct  and  indirect  influence  of  light  on  plant  respiration, 

W.  Detmer  (Ber.  deut.  hot.  Ges .,  11,  pp.  139-148). — After  stating  some 
of  the  conflicting  opinions  regarding  the  direct  influence  of  light  and 
darkness  on  the  respiration  of  plants,  the  author  gives  in  detail  the 
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results  of  forty  experiments  to  determine  the  influence  of  direct  sun- 
light and  diffused  light,  other  conditions  being  equal.  The  parts  of 
plants  selected  for  the  experiments  were  the  corollas  of  Grepis  biennis , 
the  petals  of  a rose,  the  roots  of  sprouting  plants  of  Vida  faba , and 
young  sporocarps  of  Agaricus  campestris.  The  specimens  selected  were 
free  from  chlorophyll,  in  order  that  that  should  not  exert  an  influence. 
The  plants  used  were  placed  in  aspirators  into  which  moist  air  was  con- 
ducted, after  its  carbon  dioxide  had  been  removed.  After  passing  over 
the  plants  it  was  led  through  a solution  of  baryta,  and  the  amount  of 
0O2  ascertained  by  titration. 

The  author  concludes  from  the  results  obtained  that  the  amount  of 
0O2  produced  by  a plant  is  immediately  proportional  to  the  consump- 
tion of  the  reserve  food  material  contained  in  the  plant. 

The  amount  of  C02  produced  gradually  diminishes  with  the  progress 
of  the  experiment. 

In  homologous  parts  of  plants  under  similar  conditions,  the  ratio  of 
respiration  either  in  light  or  darkness  is  the  same. 

The  author  found  that  the  objects  of  his  experiments  respired  with 
practically  the  same  energy,  and  a change  of  illumination  from  sunlight 
to  darkness  had  no  direct  influence  on  the  plant’s  respiration. 

In  the  indirect  influence  the  author  found  an  undoubted  relation  be- 
tween active  assimilation  and  the  respiration  of  the  plants.  Whatever 
tended  to  increase  one  had  a like  influence  on  the  other. 

The  author  made  numerous  observations,  two  hours  apart,  of  several 
plants  to  determine  whether  there  was  a periodicity  of  respiration.  The 
results  obtained,  as  expressed  in  tables,  show  no  constant  variation 
and  the  author  doubts  the  existence  of  a daily  period  of  respiration. — 
w.  H.  E. 

The  metabolic  changes  produced  in  sprouting  potato  tubers,  W. 

Detmer  (Ber.  deut.  hot.  Ges .,  11,  pp.  149-153). — Experiments  were  con- 
ducted to  observe  the  changes  in  potato  tubers  when  grown  under 
various  conditions  of  light  and  moisture. 

Four  lots  of  tubers  were  experimented  with.  No.  I was  grown  in  a 
dark,  dry  pasteboard  box,*  No.  II  in  a pasteboard  box  covered  with 
glass,  but  in  a dry  chamber ; Nos.  Ill  and  IY  were  in  moist  sand,  the 
first  in  the  dark,  and  the  other  covered  by  a glass  bell  jar.  The  tests 
were  begun  in  January  and  continued  for  four  months.  The  pieces  of 
apparatus  were  placed  in  a north  window  of  a room  which  was  heated 
in  winter. 

In  Nos.  II  and  IY  the  developed  sprouts  became  strong  stems.  Their 
color  was  natural  and  they  were  very  pubescent  and  well  provided  with 
leaves.  In  Nos.  I and  III  in  the  dark  the  sprouts  attained  about  the 
same  length,  but  were  not  so  stout  and  of  course  of  a pale  color.  In 
the  moist  saud  numerous  roots  were  developed,  while  in  the  dry 
chambers  there  were  very  few.  At  the  expiration  of  four  months  the 
tubers  and  sprouts  were  tested  for  their  total  dry  matter,  diastase,  sugar, 
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total  nitrogen,  albuminoid  nitrogen,  and  respiration  energy.  At  the 
beginning  of  the  experiment  all  the  tubers  of  the  four  lots  were  prac- 
tically equal  in  dry  material.  At  the  end  of  four  months  the  relative 
amounts  of  dry  material  were  as  follows:  No.  I,  40.53  per  cent,*  No.  II, 
27.66  per  cent;  No.  Ill,  23.20  per  cent;  No.  IV,  23.26  per  cent.  The 
evaporation  varied  but  little  for  the  corresponding  sets  of  experiments. 
They  all  grew  practically  an  equal  amount  of  sprouts,  all  of  which  tran- 
spired equally.  The  author  confirmed  his  previous  observations  that 
diastase  is  not  recognizable  in  unsprouted  tubers,  but  may  be  found 
without  great  difficulty  in  the  growing  ones.  The  amount  of  ferments 
was  about  the  same  in  the  first  three  lots,  while  the  last,  the  lot  grow- 
ing under  glass  in  a moist  atmosphere,  contained  much  more  ferment 
than  the  others. 

The  following  table  will  show  the  ultimate  changes  wrought  in  each 
lot.  They  are  to  be  considered  as  equal  at  the  start.  The  number  of 
tubers  in  each  case  is  ten. 

Respiration  of  sprouting  potatoes  in  light  and  darlcness. 


Dry  atmosphere. 

Moist  atmosphere. 

Dark. 

Light. 

Dark. 

Light. 

Weight  of  tubers 

404, 00 

550.  00 

645. 00 

685.  00 

Dry  substance 

163. 70 

152.10 

149.  60 

159.  30 

Sugar 

do.... 

1. 15 

0.  02 

2.  36 

5.17 

Total  nitrogen 

do.... 

1.  86 

1.76 

1.74 

1.84 

Albuminoid  nitrogen  

1.  29 

1.10 

0.  99 

1.11 

C02  per  hour  at  20°  C 

7.18 

13. 15 

9. 10 

16.  61 

C02 produced  for  100  grams  dry  substance  . .... 

do 

4.  39 

8.  63 

6.  08 

10. 42 

The  author  concludes  that  light  acts  toward  germinating  potatoes  as 
does  heat.  A high  temperature  is  the  best  for  growth,  but  a lower  one 
for  respiration.  Accordingly,  such  a temperature  as  decreases  the  cell 
growth  increases  the  carbonic-acid  production.  In  a like  manner  the 
germinating  potato  tubers  are  influenced  by  a change  in  the  light. — 
w.  H.  E. 

The  organic  substances  composing  humus,  Berthelot  and  An- 
dre (Compt.  rend.,  116  (1893),  pp.  666-672). — After  a brief  general  dis- 
cussion of  the  origin  and  formation  of  the  humus  of  soils,  the  variation 
in  humus  content  of  soils  is  illustrated  by  ultimate  organic  analyses  of 
four  soils  rich  in  humus  and  four  poor  in  humus. 

In  the  first  series  the  total  organic  matter  varied  from  32.9  to  72.3 
per  cent,  the  organic  carbon  from  19.1  to  43.5  percent,  and  the  nitrogen 
from  1 to  1.7  per  cent;  in  the  second  series  (argillaceous  sand)  the  total 
organic  matter  varied  from  1.41  to  3.25  per  cent,  carbon  from  0.82  to 
1.91  per  cent,  and  the  nitrogen  from  0.09  to  0.14  per  cent.  In  the  first 
case  the  nitrogen  varied  from  5 to  6 per  cent  of  the  total  organic  mat- 
ter, in  the  second,  2 to  3 per  cent.  In  the  plants  in  general  the  nitro- 
gen rarely  runs  as  high  as  3 to  4 per  cent  of  the  organic  matter. 
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The  cold-water  extract  of  the  organic  matter  of  a sample  of  soil  con- 
tained very  small  amounts  of  the  organic  principles.  On  treatment 
with  cold,  dilute  solutions  of  alkalis,  however,  the  amounts  obtained 
were  considerable.  Sixty-seven  and  one-tenth  per  cent  of  the  carbon 
originally  present  in  the  material  was  soluble  in  the  alkali  solution,  and 
of  this  27.1  per  cent  was  precipitable  by  acid.  Thirty-one  and  two- 
tenths  per  cent  of  the  carbon  was  insoluble  in  the  alkaline  solution. 
The  insoluble  residue  contained  4 per  cent  of  nitrogen,  the  soluble  ex- 
tract precipitable  by  acids  5.6  per  cent,  and  the  soluble  extract  not  pre- 
cipitable by  acids  9.7  per  cent.  Analysis  of  the  material  isolated  from 
the  matter  precipitated  from  the  alkaline  solution  by  acid  gave  the  fol- 
lowing results:  Carbon  55.2  per  cent,  hydrogen  6.8,  nitrogen  3, 

oxygen  35,  and  ash  3.5. 

One  kilogram  of  each  of  two  soils  was  also  submitted  to  prolonged 
treatment  with  hydrochloric  and  hydrofluoric  acid  in  the  cold.  In  one 
case  the  insoluble  matter  obtained  amounted  to  25.6  grams,  and  in  the 
other  to  14  grams.  The  results  of  the  analysis  of  this  residue  agree 
closely  with  those  given  above  for  matter  soluble  in  alkali,  except  that 
hydrogen  is  about  1.5  per  cent  lower.  When  treated  for  three  days 
with  a 1 per  cent  solution  of  potash,  100  parts  of  these  insoluble  resi- 
dues absorbed  44  and  42  parts  of  K2G,  respectively. 

The  insoluble  salt  obtained,  washed  until  the  wash  water  showed  no 
alkalinity,  had  the  following  composition: 


Per  cent. 

I. 

II. 

Carlton  ......... ............... ................... 

61.8 

5.7 

4.6 

61.3 

6.1 

4.6 

T-Tyrl  rno’on  

Nitrogen 

K20 

6.2 

3.7 

These  results  are  confirmatory  of  those  obtained  by  the  authors  with 
artificial  humic  acid,*  and  serve  to  explain  the  absorbent  power  of  soils 
for  potash. — w.  H.  b. 

The  ammoniacal  fermentation  of  the  soil,  A.  Muntz  and  H. 
Coudon  (Ann.  Agron .,  19  (1893),  Ao.  5,  pp.  209-216). — A variety  of 
soils  mixed  with  organic  fertilizers  placed  either  in  sealed  vessels  vith 
a limited  supply  of  air,  or  in  vessels  plugged  with  cotton,  which  allowed 
of  a gradual  renewal  of  the  air,  were  experimented  on. 

Comparative  tests  were  made  with  unsterilized  soils,  with  soils  steri- 
lized at  120°  0.,  and  with  soils  sterilized  at  120°  C.  and  subsequently 
inoculated  with  soil  infusion. 

The  time  of  experiment  varied  in  different  cases  from  42  to  105  days. 
In  every  test  there  was  a notable  amount  of  ammonia  formed  in  the 
unsterilized  or  inoculated  soils,  the  evolution  being  most  active  where 
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the  air  was  renewed,  while  in  the  sterilized  soils  the  production  of  am- 
monia was  absolutely  arrested. 

It  was  found  that  a temperature  of  fully  120°  C.  was  required  to 
bring  about  complete  sterilization,  thus  showing  the  remarkable  resist- 
ant power  of  the  organisms  to  heat. 

With  the  assistance  of  M.  Kayser,  two  distinct  species  of  Bacterium, 
one  of  Bacillus,  and  two  of  Micrococcus,  Avere  isolated  in  a pure  state 
from  one  of  the  soils  experimented  upon.  The  microscopic  characters 
of  these  species  are  given.  Besides  these,  there  were  isolated  from  the 
same  soil  two  species  of  molds,  the  common  Mucor  racemosus  and  a 
new  species  of  Fusarium , to  which  the  specific  name  miintzii  is  given. 
All  of  these  organisms  produced  a notable  evolution  of  ammonia  in 
veal  bouillon  Avithin  ten  days,  and  with  all  except  one  (a  micrococcus) 
the  same  result  was  obtained  in  soils.  The  evolution  was  especially 
active  in  the  soils  inoculated  with  the  two  molds. 

The  results  seem  to  warrant  the  conclusion  that  the  formation  of 
ammonia  in  the  soil  is  the  result  exclusively  of  the  conjoint  activity  of 
numerous  lower  organisms  of  very  widely  different  characters. — w. 

H.  B. 

The  manuring  of  summer  crops  with  commercial  fertilizers, 

F.  Rovara  ( Wiener  landw.  Ztg.,  1893,  pp.  234,  235). — Numerous 
experiments  by  the  author  in  Hungary  led  to  the  conclusion  that  in 
almost  all  cases  superphosphate  and  nitrate  of  soda  were  profitable  on 
root  crops,  whether  sugar  beets  or  other  roots  grown  for  feeding 
purposes.  Manuring  with  348  kg.  of  superphosphate  and  87  kg.  of 
nitrate  of  soda  per  hectare  reduced  the  purity  coefficient  from  83.5  per 
cent  on  the  unfertilized  plats  to  80.5  per  cent  on  the  fertilized  plats, 
but  the  sugar  content  remained  practically  unchanged,  being  12.78  and 
12.80  per  cent,  respectively.  The  author’s  practice  is  to  apply  the 
superphosphate  and  to  mix  it  with  the  soil  before  the  seed  is  sown.  He 
found  that  nitrate  of  soda  should  be  applied  as  a top  dressing  after  the 
plants  have  come  up  so  as  to  avoid  the  formation  of  a crust  over  the 
seed  bed. 

Numerous  experiments  on  oats  and  barley  indicated  that  these  crops 
did  not  pay  for  manuring  as  well  as  winter  grain. — j.  F.  duggar. 

Experiments  on  the  effect  of  various  phosphatic  manures  on 
upland  soil,  O.  Kellner,  Y.  Kozai,  Y.  Mori,  and  M.  Nagaoka  ( Col- 
lege of  Agr.,  Tolcio , Japan,  Bui . No.  12,  Mar.,  1893,  pp.  1-22). — The  soil 
experimented  on  was  a “ light,  ferruginous  kind  of  loam,  rich  in  humus.” 
It  was  placed  in  zinc  cylinders  open  at  both  ends,  60  centimeters  (23.6 
inches)  wide  and  1 meter  (39.37  inches)  long,  which  were  sunk  nearly  to 
their  top  in  a level  field. 

The  phosphates  used  were  (1)  double  superphosphates  containing  47.8 
per  cent  of  total  phosphoric  acid,  43.7  per  cent  of  soluble  phosphoric 
acid,  and  3.1  per  cent  of  reverted  phosphoric  acid;  (2)  precipitated  cab 
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cium  phosphate  containing  29.4  per  cent  of  total  phosphoric  acid  and 
24.8  per  cent  of  reverted  phosphoric  acid;  (3)  Thomas  phosphate  (75 
per  cent  passed  0.25  mm.  sieve)  containing  21.8  per  cent  of  total  phospho- 
ric acid;  (4)  steamed  hone  dust  (85  per  cent  fine)  containing  21.8  per 
cent  of  total  phosphoric  acid,  3.9  per  cent  of  nitrogen,  and  1.3  per  cent 
of  fat;  (5)  crude  bone  dust  (37  per  cent  fine)  containing  19.7  per  cent 
of  phosphoric  acid,  4.7  per  cent  of  nitrogen,  and  1.9  per  cent  of  fat;  (6) 
raw  crushed  bones  (16.G  per  cent  fine)  containing  21.6  per  cent  of  phos- 
phoric acid,  4.6  per  cent  of  nitrogen,  and  14.1  per  cent  of  fat;  and  (7) 
bone  ash  (93  per  cent  fine)  containing  30.5  per  cent  of  total  phosphoric 
acid,  and  4.9  per  cent  of  reverted  phosphoric  acid. 

Each  cylinder  received  a certain  amount  of  precipitated  calcium  car- 
bonate, potassium  sulphate,  and  ammonium  sulphate  before  the  addi- 
tion of  the  phosphates.  Each  phosphate  was  applied  in  two  quantities, 
a single  and  a double  ration,  and  each  quantity  was  applied  to  three 
cylinders.  The  rates  of  application  were  as  follows:  Double  super- 
phosphate 44.5  and  89  pounds  per  acre;  precipitated  calcium  phosphate 
and  Thomas  phosphate  66.8  and  133.6;  steamed  bone  dust,  crude  bone 
dust,  and  raw  crushed  bones  53.4  and  106.8;  and  bone  ash  89.1  and  178.2 
pounds  per  acre. 

Four  crops  were  grown  in  succession — barley,  millet,  wheat,  and  buck- 
wheat. An  additional  quantity  of  nitrogen  was  applied  before  each 
successive  crop,  but  no  phosphate  was  added  after  the  first  application. 
The  amounts  of  phosphoric . acid  assimilated  by  the  different  crops,  as 
well  as  the  increased  yield  of  dry  matter  due  to  the  different  phosphates, 
are  tabulated  in  full.  The  following  table,  calculated  from  these  data, 
shows  the  relative  manurial  value  of  the  phosphates  on  the  successive 
crops. 

Relative  manurial  value  of  different  phosphates. 


First 

crop. 

Average 
of  first 
and 
second 
crops. 

Average 
of  first, 
second, 
and  third 
crops. 

Average 
of  first, 
second, 
third,  and 
fourth 
crops. 

Double  superphospb ate 

100 

100 

100 

100 

Steamed,  bone  dust  ................ ........ .... 

79 

77.  5 

82 

81 

75 

Precipitated  calcium  pbospliate 

62 

67.  5 

75 

Crude  bone  dust  

56 

69 

108 

113 

Crushed  raw  bones ....... .... 

56 

64 

113 

122 

Thomas  phosphate 

55 

46 

48 

48 

Bone  ash 

21 

24 

38 

39 

From  these  results  the  following  conclusions  are  deduced : 

(1)  Of  all  phosphates  applied,  the  double  superphosphate  was  the  most  effective 
in  the  beginning,  its  rate  of  consumption  by  the  first  two  crops  cultivated  in  the 
first  ten  months  not  being  surpassed  by  any  of  the  other  fertilizers.  After  that 
time,  however,  its  solubility  diminished,  probably  because  the  dibasic  compounds 
formed  after  its  application  are  gradually  converted  into  tribasic  andpolybasic  ones, 
from  which  the  phosphoric  acid  can  not  be  readily  dissolved  by  the  roots.  It  is, 
therefore,  the  best  suited  to  crops  of  rapid  development  and  to  soils  of  medium  ab- 
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sorptive  power  for  pliosplioric  acid,  and  should  he  chiefly  applied  to  crops  culti- 
vated" in  the  spring  or  summer,  a few  days  before  sowing  or  transplanting. 

(2)  The  precipitated  calcium  phosphate,  which  in  our  case  consisted  chiefly  of  di- 
calcium phosphate  mixed  with  some  tricalcium  phosphate,  was  less  active  than  the 
superphosphate,  because  its  distribution  in  the  upland  soil  can  not  be  accom- 
plished to  that  extent  which  is  easily  attained  with  the  superphosphate.  The  mono- 
calcium phosphate,  the  principal  ingredient  of  the  latter,  dissolves  in  the  fluids 
of  the  soil,  and  is  then  precipitated,  thus  assuming  a state  of  extremely  fine  divi- 
sion, while  the  distribution  of  the  precipitated  calcium  phosphate  depends  merely 
on  the  mechanical  process  of  mixing.  Though  less  rapid  in  the  beginning,  the 
action  of  the  latter  phosphate  will  usually  continue  longer  than  that  of  superphos- 
phate. 

(3)  The  three  kinds  of  bone  manure — steamed  bone  dust,  crude  bone  dust,  and  raw 
crushed  bones — gave  very  remarkable  results.  The  first  crop  consumed  from  the 
steamed  bone  dust  considerably  more  than  from  the  two  raw  fertilizers,  but  the  after 
effect  of  the  unrecovered  phosphoric  acid  of  the  former  was  much  inferior  to  that  of 
the  two  latter  manures.  It  must,  however,  be  kept  in  mind  that  our  specimen  of 
steamed  bone  dust  had  been  deprived  of  a part  of  its  gelatin oid  substance,  which, 
during  its  decay  in  the  soil,  assists  in  the  dissolution  of  the  phosphatic  ingredients 
of  bones,  and  accelerates  the  action  on  crops.  Had  our  steamed  bone  dust  been  in  a 
normal  condition,  its  effect  would  have  been  certainly  not  much  inferior  to  that  of 
the  superphosphate  on  the  first  crops.  On  the  other  hand,  there  is  no  great  difference 
in  the  assimilability  of  the  phosphoric  acid  of  the  crude  bone  dust  and  the  raw  crushed 
bones.  These  two  manures  had  a good  effect  on  the  first  two  crops,  but  after  hav- 
ing undergone  decomposition  in  the  soil  for  one  year,  their  solubility  increased  so 
enormously  that  the  third  crop  consumed  from  them  more  than  even  the  superphos- 
phate yielded  to  the  first  crop.  This  observation  is  of  great  practical  importance. 
It  goes  to  show  that  in  countries  with  a warm  climate  and  with  copious  rain,  as  in 
Japan,  bone  manures  are  most  valuable  even  in  quite  a raw  state,  and  that  by  early 
application  or  by  a preparatory  fermentation  in  the  compost  bed  their  manurial 
value  may  be  easily  and  cheaply  raised  to  that  of  the  superphosphate.  During  our 
experiments  on  the  college  farm  we  have  had  frequent  opportunity  of  proving  that 
bone  dust  has  a specially  good  effect  on  cereals  sown  in  autumn,  not  only  in  refer- 
ence to  its  phosphatic  ingredients,  but  also  to  its  content  of  nitrogen.  The  presence 
of  fat  does  not  deteriorate  its  value,  but  seems  rather  to  secure  a better  after  effect, 
as  in  our  experiments  the  raw  crushed  bones  with  14.07  per  cent  fat  yielded  more 
phosphoric  acid  to  the  third  and  fourth  crops  than  the  crude  bone  dust  with  only 
1.33  per  cent  fat. 

(4)  The  Thomas  phosphate  displayed  with  regard  to  the  first  crop,  as  well  as  to 
the  three  subsequent  ones,  approximately  half  the  effect  of  the  superphosphate.  The 
excellent  after  effect  attributed  to  this  fertilizer  by  P.  Wagner  has  not  been  up  to 
the  present  perceptible 'in  our  experiments,  in  spite  of  the  richness  of  our  soil  in 
humus  and  the  copious  rainfall. 

(5)  Bone  ash  was,  as  we  had  anticipated,  a very  insoluble  manure,  acting  but  slowly 
on  the  first  two  crops, but  of  increased  efficacy  in  course  of  time.  It  should  always 
be  converted  into  superphosphate  before  its  application. 

W.  H.  B. 

The  results  of  experiments  with  oats  in  the  years  1889-92, 

G-.  Liebscher  ( Landbote , 1893,  pp.  271-272). — The  results  of  experi- 
ments with  20  varieties  of  oats  are  summarized.  The  experiments 
were  made  by  farmers  in  different  localities.  The  author  concludes 
that  the  difference  in  the  productiveness  of  the  best  varieties  of 
oats  is  not  so  considerable  as  is  generally  believed,  but  that  this  dif- 
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ferenceis  sufficient  to  engage  the  farmer’s  attention.  His  results  indicate 
that  the  adaptability  of  different  varieties  for  certain  conditions  of 
soil  and  climate  is  generally  overestimated.  He  considers  any  such 
adaptability  which  may  exist  due  largely  to  the  different  quantities  of 
water  needed  by  different  varieties. 

Experiments  in  mixing  varieties  indicated  that  for  rye  and  wheat  it 
is  advisable,  where  the  wintering  of  the  new  and  productive  varieties 
is  not  safe,  to  mix  these  with  the  hardy  native  sorts.  For  oats  the  mix- 
ing of  varieties  was  not  advantageous. 

The  author  concludes  that  the  percentage  of  nitrogen  and  phosphoric 
acid  is  not  influenced  by  the  variety  of  oats,  but  that  varying  seasons 
exercise  an  influence  in  this  matter.  Oats  are  richer  in  protein  and 
phosphoric  acid  in  a warm,  dry  year  than  in  a cold,  wet  year. 

The  author  suggests  that  since  the  richness  of  the  soil  in  phosphoric 
acid  exerts  an  influence  on  the  composition  of  the  grain,  the  analysis 
of  the  grain  may  be  taken  as  an  indication  of  the  richness  of  the  soil. — 

J.  E.  DUGGAR. 

The  repression  of  potato  rot  by  treatment  with  copper  prepa- 
rations, G. Liebscher  (. Bent . landw.  Presse , 1893, No.  36, pp.  385,386). — 
The  author  conducted  experiments  through  three  seasons  to  test  the 
value  of  copper  preparations  for  the  preventive  treatment  of  potato  rot- 

On  June  28,  1890,  he  sprayed  a part  of  the  crop  with  a 1J  per  cent 
solution  of  Bordeaux  mixture,  at  the  rate  of  30  gallons  per  acre.  Four 
weeks  later  he  again  sprayed  the  plats,  using  a 2 per  ©ent  solution,  at 
the  rate  of  50  gallons  per  acre.  Notwithstanding  this  treatment,  there 
was  some  disease  on  all  the  early  sorts,  while  upon  the  late  ones  the 
disease  did  not  appear,  even  when  not  sprayed.  He  considered  the  first 
spraying  was  made  too  late,  and  consequently  the  second  was  useless. 

In  1891  three  plats  of  about  one  third  acre  each  were  planted  with  a 
variety  supposed  to  be  very  susceptible  to  rot.  The  first  plat  was  un- 
treated, the  second  received  a dusting  with  copper  steatite,  and  the 
third  was  sprayed  three  times  with  a 1 J per  cent  solution  of  Bordeaux 
mixture,  at  the  rate  of  about  30  gallons  per  acre.  Late  in  the  season 
all  three  plats  were  attacked,  and  at  the  beginning  of  August  all  the 
potato  vines  were  wilted.  The  treated  vines  remained  green  longer 
than  the  untreated  ones,  those  receiving  the  copper  steatite  for  about 
a day;  those  sprayed  with  Bordeaux  mixture,  from  three  to  fourteen 
days.  The  crop  from  all  three  plats  was  as  follows:  Untreated,  32 
bushels  per  acre;  copper  steatite,  42.7  bushels;  and  Bordeaux  mixture, 
48.1  bushels.  In  some  instances  the  disease  was  so  bad  that  a yield 
scarcely  greater  than  the  amount  of  the  seed  was  obtained.  The  author 
thinks  the  cost  of  the  treatment  was  justified  by  the  increased  yield. 

In  1892  the  experiment  of  the  previous  years  was  repeated  on  a plat 
of  about  1J  acres,  divided  into  three  parts.  One  was  untreated,  an- 
other was  dusted  three  times  with  copper  steatite,  and  the  last  sprayed 
three  times  with  Bordeaux  mixture,  at  about  the  same  rate  per  acre  as 
in  the  previous  years.  Fourteen  varieties  of  potatoes  were  planted,  and 
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the  season  being'  a very  dry  one  the  disease  was  at  no  time  severe. 
About  the  end  of  August  the  effect  of  the  copper  upon  each  of  the  14 
varieties  was  plainly  seen.  The  injurious  effect  on  the  plants,  the  author 
claims,  could  be  readily  seen,  and  the  yield  was  correspondingly 
reduced.  The  season  was  a favorable  one  and  the  harvest  large.  Tak- 
ing the  yield  from  the  untreated  plats  as  100,  the  total  crop  from  the 
plats  treated  with  Bordeaux  mixture  and  copper  steatite  was  80  and 
69,  respectively;  or  the  loss  caused  by  the  use  of  Bordeaux  mixture  was 
20  pe*r  cent,  and  by  the  copper  steatite  31  per  cent.  Instead  of  the  usual 
gain  attributed  to  the  use  of  copper  compounds  there  was  here  a very 
serious  loss. 

The  author  thinks  the  use  of  copper  compounds  may  be  of  value  in 
a wet  season  when  the  potato-rot  fungus  is  developing  and  spreading 
rapidly,  but  in  a dry  season  their  repeated  application  will  positively 
injure  the  crop  more  than  the  fungus;  in  other  words,  he  considers  the 
use  of  the  compounds  during  a dry  season  as  injurious  to  the  potato 
plant. — w.  H.  e. 

The  destruction  of  caterpillars  on  cabbages,  J.  Dufour  ( Citron . 
Agr.  Cant.  Vaud,  1893 , No.  5,  pp.  196 , 197). — Among  numerous  insecti- 
cides tried,  the  best  for  destroying  caterpillars  on  the  cabbage  were  soft 
soap  and  pyrethrum  and  liver  of  sulphur  and  soft  soap.  The  last  is 
made  by  dissolving  300  grams  of  soap  and  50  grams  of  liver  of  sulphur 
in  10  liters  of  water.  The  cabbage  must  be  repeatedly  sprayed,  as  new 
caterpillars  are  hatched  each  day,  On  account  of  its  corrosive  action 
it  is  not  possible  to  employ  this  insecticide  on  tender  plants  or  on  the 
grape  in  bloom,  but  on  the  cabbage  its  effect  is  entirely  satisfactory.— 

J.  F.  DUGGAR. 

The  nun  ( Liparis  monaclia ),  H.  Badoux  (Chron.  Agr.  Cant.  Vaud, 
1893 , No.  4 , pp.  143-153). — An  account  of  the  ravages  of  this  insect  on 
the  spruce  and  pine  forests  of  Europe,  with  the  methods  of  combating 
the  pest.— J.  F.  DUGGAR. 

The  digestibility  of  twigs  and  brushwood,  A.  Gunther,  A. 
Heinemann,  J.  B.  Lindsay,  andF.  Lehmann  ( Journ . Landw.,41  (1893), 
pp.  65-83). — Beech  twigs,  poplar  twigs,  and  acacia  twigs  were  fed  to 
sheep  in  order  to  determine  the  digestibility  of  these  materials.  The 
beech  twigs  consisted  partly  of  old  material,  while  the  acacia  twigs  were 
young.  The  young  poplar  twigs  covered  with  leaves  were  cut  in  July, 
and  had  a maximum  diameter  of  1 cm.  at  the  larger  end.  The  dry 
substance  of  the  three  feeding  stuffs  had  the  following  composition: 


Analyses  of  the  dry  matter  of  twigs. 


Crude 

protein. 

Crude 

fat. 

Crude 

cellulose. 

Nitro- 

gen-free 

extract. 

Beecli  twigs 

Per  cent. 
4.  69 
7. 81 
11.25 

Per  cent. 
1.85 
3.  86 
1.90 

Per  cent. 
45. 55 
39.  80 
36.  00 

Per  cent. 

44.  85 

45.  25 
46. 71 

Poplar  twigs . 

Acacia  twigs 
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In  each  case  the  digestibility  of  hay  was  first  determined,  then  the 
digestibility  of  a mixture  of  hay  and  bean  meal,  and  finally  the  twigs 
were  added  to  this  mixture.  The  digestion  period  consisted  of  seven 
days  and  was  preceded  by  a preliminary  period  of  the  same  length. 
The  following  digestion  coefficients  were  obtained  for  the  three  sub- 
stances under  trial : 


Digestion  coefficients  for  tivigs. 


Crude 

protein. 

Crude  fat. 

Crude 

cellulose. 

Nitro- 

gen-free 

extract. 

Beech  twigs  

Per  cent. 
16.2 

38.8 

55.8 

Per  cent. 
9.0 
39.0 
22.7 

Per  cent. 
7.0 
27.5 
21.4 

Per  cent. 
16.4 

51.3 

47.4 

Poplar  twigs 

Acacia  twigs 

One  hundred  pounds  of  the  water-free  substance  contained  the  fol- 
lowing amounts  of  digestible  matter: 


Digestible  material  in  the  dry  matter  of  twigs. 


Crude 

protein. 

Pat. 

Crude 

cellulose. 

Nitro- 

gen-free 

extract. 

Beech  twigs  

Per  cen  t. 
0.  76 
3.  03 
6.  28 

Per  cent. 
0. 17 
1. 31 
0.43 

Per  cent. 
3. 13 
10. 93 
7.  70 

Per  cent. 
7.36 
23.21 
22. 14 

Poplar  twigs - ............ 

Acacia  twigs  ......................... ... ... ........ 

The  authors  conclude  that  the  difference  in  the  digestibility  of  these 
three  substances  is  due  rather  to  the  age  at  which  the  material  was  har- 
vested than  to  the  plant  itself.  The  younger  the  twigs  the  higher  their 
digestibility,  and  they  attain  their  maximum  digestibility  when  cov- 
ered with  leaves,  since  the  leaves  are  more  easily  digested  than  the 
Stems. — J.  F.  DUGrGrAR. 

Craonnais  swine,  J.  Bize  ( Chron . Agr.  Cant.  Vaud:  1893 , No.  5, 
pp.  175-184). — The  author  found  in  breeding  together  brother  and  sister 
of  the  Yorkshire  breed  and  comparing  the  weight  of  the  progeny  with 
that  of  the  offspring  of  parents  not  related,  that  in  two  years  the 
inbreeding  resulted  in  a loss  of  61.6  pounds  of  live  weight  per  head  by 
the  time  the  pigs  had  attained  the  age  of  12  months. 

In  his  endeavors  to  improve  the  hogs  of  the  Canton  of  Vaud  the 
author  secured  the  French  breed  Craonnais  and  compared  it  with  the 
pure  Yorkshire  and  with  the  Craonnais-Yorkshire  cross.  He  found 
the  Craonnais  larger  than  the  Yorkshire  and  the  cross,  and  requiring 
eighteen  or  twenty  months  for  maturity.  The  cross  was  completely 
developed  at  fourteen  or  fifteen  months,  afforded  a finer  and  more  com- 
pact flesh  than  the  Craonnais  and  a smaller  proportion  of  waste  in 
slaughtering.  The  cross  was  quiet  in  disposition  and  better  suited  to 
confinement. 
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The  following  figures  give  the  weights  of  three  pigs  of  the  same  age 
fed  together : 


Age. 

Craon- 

nais. 

York- 

shire. 

Cross. 

Months. 

Pounds. 

Pounds. 

Pounds. 

6 

116.6 

94.6 

103.4 

9 

226.6 

151.8 

182.6 

12 

316.8 

246.4 

277.2 

15 

435.6 

343.2 

376.2 

The  pure  Craonnais  was  fed  until  22  months  old,  when  he  weighed 
685  pounds  gross,  and  netted  592  pounds. — J.  f.  duggar. 

The  effect  on  the  progeny  of  adding  neutral  calcium  phosphate 
to  the  normal  ration  of  the  pregnant  mother,  L.  Gaffenbergee 
(Journ.  Landw.,  41  (1893),  pp.  57-64). — The  young  rabbits  of  two  litters 
from  the  same  parents  were  analyzed.  During  one  period  of  pregnancy 
the  mother  had  received  in  addition  to  the  ration  of  oats,  green  stuff,  and 
hay,  a quantity  of  phosphate  of  lime  mixed  with  the  food.  During 
another  period  of  pregnancy  this  mineral  food  was  omitted.  The  average 
weight  of  the  young  rabbits  and  the  percentage  of  ash,  lime,  and 
phosphoric  acid  were  less  when  the  phosphate  of  lime  was  fed. — j.  f. 

DUGGAR. 

Contribution  to  the  study  of  tetanus,  E.  Roux  and  L.  Vaillard 

(Ann.  Inst.  Pasteur , 7 (1893),  pp.  65-140). — A review  of  the  work 
previously  published  on  this  subject  precedes  an  account  of  the  re- 
searches of  the  writers. 

The  authors’  method  of  rendering  an  animal  immune  against  tetanus 
is  as  follows:  The  tetanic  cultures  are  made  on  peptonized  bouillon, 
aged  four  to  five  weeks.  These  cultures,  after  filtration,  furnish  a clear 
liquid,  which  is  a tetanic  poison  of  great  strength,  since  ^0Vo  of  a cubic 
centimeter  kills  a mouse.  This,  mixed  with  a solution  of  iodine,  loses  in 
large  part  its  objectionable  qualities,  and  constitutes  the  vaccine  liquid 
which  is  not  caustic.  The  animal  is  inoculated  with  increasing  doses 
at  intervals  of  several  days.  This  method  of  procedure  is  rapid  and 
convenient,  and  succeeds  equally  well  with  the  Guinea  pig,  the  horse, 
the  sheep,  and  the  cow.  The  more  subject  the  animal  may  be  to  teta- 
nus, the  longer  the  period  during  which  the  vaccination  is  continued. 

The  serum  from  animals  so  treated  possesses  an  antitoxic  property. 
For  measuring  this  antitoxic  activity  of  the  serum,  the  authors  follow 
the  method  proposed  by  Behring.  Its  activity  is  represented  by  the 
weight  of  mice  which  one  cubic  centimeter  of  serum  will  render 
immune  against  an  inoculation  with  the  same  amount  of  tetanic 
poison.  When  the  serum  is  dried  it  may  be  kept  indefinitely  without 
losing  its  efficacy. 

The  immunity  of  animals  inoculated  with  the  vaccine  liquid  above 
mentioned,  and  afterwards  with  the  pure  poison,  exists  for  a long  time. 
For  example,  at  the  end  of  two  years  rabbits  were  still  proof  against 
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inoculations  of  poison  which  proved  fatal  to  rabbits  which  had  not 
been  treated. 

On  the  other  hand,  the  authors  found,  contrary  to  the  experience  of 
Behring  and  Kitasato,  that  the  immunity  conveyed  by  the  serum  is  not 
durable,  but  diminishes  rapidly,  and  is  lost  in  about  fifty  days. 

The  milk  of  vaccinated  animals  was  found  to  be  strongly  antitoxic 
and  conducted  itself  like  the  serum. 

When  the  poison  and  the  antitoxine  were  injected  almost  simulta- 
neously into  the  same  kind  of  tissue,  but  in  different  parts  of  the  body, 
the  poison  diffused  more  rapidly  and  induced  tetanus  limited  to  the 
region  where  it  was  introduced.  When  the  serum  is  injected  before 
the  poison,  it  prevents  tetanus.  Poison  injected  into  the  paw  of  a small 
animal  was  not  so  quickly  fatal  as  when  the  same  dose  was  introduced 
under  the  skin.  The  longer  the  time  which  elapses  between  the  injec- 
tion for  the  purpose  of  inducing  tetanus  and  the  remedial  inoculation, 
the  larger  must  be  the  doses  of  serum  employed.  After  a certain  time, 
varying  with  the  animal,  prevention  is  impossible.  It  is  necessary  to 
repeat  the  therapeutic  injection  from  time  to  time  until  the  contraction 
disappears. 

The  authors7  experiments  in  the  treatment  of  pronounced  tetanus 
embraced  49  mice,  62  Guinea  pigs,  11  rabbits,  and  4 sheep.  Of  these, 
43  animals  were  used  as  tests,  and  af fcer  infection  were  not  treated ; 39 
died  and  4 recovered.  Of  the  83  infected  animals  treated,  73  died  and 
10  recovered. 

A review  of  the  recorded  cases  of  the  treatment  of  tetanus  in  man  by 
means  of  inoculation  shows  that  results  have  not  been  favorable.  Since 
large  doses  of  serum  will  not  cure  tetanus  and  since  small  doses  will 
prevent  it,  the  authors  suggest  that  the  physician  might  use  preventive 
treatment  when  called  to  attend  an  injury  which  might  be  expected  to 
run  into  tetanus. — J.  F.  duggar. 

Bacteriological  researches  concerning  suppuration,  A.  Lucet 
(Ann.  Inst.  Pasteur,  7 (1893),  pp.  324-330). — This  is  a preliminary  notice 
in  which  the  author  describes  the  organisms  found  in  pus.  All  of 
these  observations  were  made  on  milch  cows.  After  separating  the 
organisms  which  he  considers  accidental,  the  author  enumerates  five 
organisms  which  he  considers  as  the  true  pyogenic  microbes.  He 
proposes  for  these  the  following  names : Streptococcus  pyogenes  bovis, 
Staphylococcus  pyogenes  bovis , Bacillus  pyogenes  bovis , Bacillus  liquefa- 
ciens  pyogenes  bovis,  and  Bacillus  crassus  pyogenes  bovis. 

Of  these  the  most  common  is  Streptococcus  pyogenes  bovis,  next 
Bacillus  pyogenes  bovis  and  Bacillus  liquefaciens  pyogenes. 

Streptococcus  pyogenes  bovis  is  not  harmful  when  injected  into  Guinea 
pigs  and  rabbits  subcutaneously,  or  as  intra-peritoneal  injections.  In- 
tra-veinous  injections  proved  harmless  for  the  rabbit. 

Staphylococcus  pyogenes  bovis  was  equally  harmless  with  rabbits  and 
Guinea  pigs,  whatever  the  mode  of  inoculation. 
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Bacillus  pyogenes  bovis  showed  a variable  virulence;  in  one  case  it 
quickly  produced  death  when  injected  subcutaneously  into  a Guinea 
pig,  while  in  other  cases  it  was  without  effect. 

Bacillus  liquefaciens pyogenes  bovis  when  intra-veinously  injected  into 
the  rabbit  caused  large  abscesses,  which,  however,  did  not  open  spon- 
taneously. 

Bacillus  crassus  pyogenes  bovis  was  not  harmful  for  rabbits,  but 
caused  the  death  of  Guinea  pigs  in  36  or  48  hours  after  intra-peritoneal 
injection. — J.  F.  duggar. 

Comparison  between  the  specific  gravity  test  of  must  and  anal- 
ysis of  wine,  G.  Key  ( Ghron . Agr . Cant.  Vaud,  1893 , JVo.  5,pp.  203 , 
204). — The  Oeclisle  specific  gravity  test  for  must  was  compared  with 
analyses  of  wine  to  determine  the  accuracy  of  the  first  method  in 
measuring  the  alcohol  of  wine.  In  two  series  of  experiments,  extend- 
ing through  eight  years,  the  difference  between  the  theoretical  amount 
of  alcohol  and  the  amount  found  by  analysis  was  extremely  small. 
The  average  figures  showed,  in  the  first  experiment,  by  the  gravity  test 
9.6  per  cent,  by  analysis  9.8  per  cent  ; in  the  second  experiment,  by  the 
gravity  test  10.4  per  cent,  by  analysis  10.2  per  cent. — J.  F.  duggar. 
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The  determination  of  phosphoric  acid  {Sur  le  dosage  de  Vacide  phosphorique),  A. 
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A contribution  to  the  nitrogen  question  (Beitrag  zur  Sticlcstojffrage),  Lieb- 
scher. — Journ.  Landw.,  41,  Heft  1 and  2,pp.  139-199,  and  Deut.  landw.  Presse,  1893,  No. 
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Maize  as  a forage  plant  (Der  Mais  als  Fatter pflanze) , Sakellario. — Wiener  landiv. 
Ztg .,  1893,  No.  30,  pp.  350, 251. 

Experiments  with  varieties  of  potatoes  ( Kartoffelanbauversuche  in  Reraletz ), 
Carl  Sommer. — Wiener  landw.  Ztg.,  1893,  No.  29,  pp.  242-243. 

Experiments  with  varieties  of  potatoes  ( Experiences  sur  quelques  rarities  de 
pommes  de  terre),  Zacharewicz. — Ann.  Agron.,19  (1893),  No.  4,  pp.  190-196. 

Improvement  of  potato  culture  in  France  (Amelioration  de  la  culture  de  lapomme 
de  terre  industrielle  et  fourragere  en  France),  A.  Girard. — Compt.  rend.,  116  (1893),  No. 
12,  pp.  651-653. 

The  effect  of  wilting  the  seed  on  the  yield  of  potatoes  (Einfluss  des  Anwellcens 
der  Saatlmollen  auf  den  Ertrag  der  Kartoffeln),  E.  Wollny. — Forsch.  Gel),  agr.  Fag  site, 
16  (1893),  Reft  1 and  2,  pp.  42-57. 

The  employment  of  nitrate  of  soda  on  sugar  beets  (Zur  Anwendung  des  Chili- 
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Experiments  in  manuring  wheat  (Risultati  delle  esperienze  di  concimazione  del 
frumento),  A.  Pasqualini  and  A.  Sintoni. — Ann.  staz.  agr.  Forl\,1891,  No.  20,  pp.  87- 
159:  abs.  in  Staz.  sper.  agr.  Ital.,  24,  No.  2,  pp.  152-176. 
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Sintoni. — Ann.  staz.  agr.  Forlt,  1891,  No.  20,  pp.  49-87 ; abs.  in  Staz.  sper.  agr.  Ital.,  24, 
No.  2,  pp.  141-152. 

The  treatment  of  vines  injured  by  frost  (Behandlung  der  vom  Frost  beschddigten 
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On  the  copper  found  in  different  parts  of  the  grapevine  (Del  rame  che  pub  tro- 
varsi  nelle  differenti  parti  della  vite),  F.  Sestini. — Staz.  sper.  agr.  Ital.,  24,  No.  2, pp. 
115-132. 

The  emission  of  a sweet  liquid  by  the  green  parts  of  the  orange  (Sur  V Emission 
d’un  liquide  sucrS  par  les  parties  vertes  de  Voranger),  E.  Guinier. — Compt.  rend.,  116 
(1893),  No.  18,  pp.  1001, 1002. 

Manuring  the  orchard  (Diingung  der  Obstbaume),  C.  Islemann. — Wiener  landw.  Ztg., 
No.  36,  p.298. 

Deforestation  and  the  public  health  (Le  deboisement  et  Vhygiene  publique),  J. 
Jeannel.— Compt.  rend.,  116  (1893),  No.  12, p.  659. 

The  drying  up  of  streams  and  the  reforestation  of  the  mountains  (Sur  V extinc- 
tion des  torrents  et  le  reboisement  des  montagnes),  P.  Demontzey. — Compt.  rend.,  116 
(1893),  No.  15,  pp.  738-741. 

The  hardness  of  the  seed  coat  of  gorse  seed  (Die  Rartschaliglceit  der  Samen  des 
Stechginsters,  TJlex  europceus  L.),  F.  F.  Bruyning,  jr. — Journ.  Landw.,  41,  Reft  1 and 
2,pp.  86-94. 

British  hawkweed,  E.  F.  and  W.  K.  Linton. — Journ.  Botany,  31,  p.  145. 

Investigations  on  the  influence  of  parasitic  fungi  on  their  host  plants  ( TJnter- 

suchungenuber  den  Einfluss  parasitischer  Pilze  auf  ihre  Ndhrpflanzen),  J.  H.  Wakker. — 
Pringsheims  Jahrb.  wiss.  Bot.,  24,  pp.  499-548;  abs.  in  Bot.  Centralbl.,  54,  Nos.  5 and  6, 
pp.  184,  185. 

Phoma  betee,  a new  parasitic  fungus  on  the  sugar  beet  ( TJeber  Phoma  betce, 
einen  neuen  parasitischen  Pilz,  welcher  die  Zuclcerrube  zerstort),  Frank. — Der  Landbote, 
1893,  No.  35, pp.  360-362.  Also  in  Zeitsch.  Rubenzuck.  Ind.,  December,  1892. 

The  cause  and  prevention  of  potato  rot  ( Ursache  und  Beseitigung  der  KarioffeV 
JcKanJcheit) . — Der  Landbote,  No.  34,  pp.  348,  349. 

The  repression  of  the  potato  rot  by  treatment  with  copper  preparations 
(Zur  Frage  der  Bekdmpfen  der  Karloff elkranhheiten  durch  Kupferprdparatc),  Lieb- 
scher. — Deut.  landw.  Presse,  1893,  No.  36,  pp.  385,  386. 

Concerning  the  action  of  copper  preparations  on  grapevines  ( Ueber  die  Wir- 
Tcung  der  Kupferpraparate  auf  Weinreben),  C.  Rumm. — Bcr.  deut.  bot.  Ges.,  11,  Reft  2, 
p.  79. 
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Some  new  species  of  gall  mites  {TJeber  neue  Gallmilben),  A.  Nalepa. — Bot.  Cen- 
tralbl.,  53,  No.  11,  p.  342. 

Experiments  on  the  habits  and  prevention  of  frit-flies  ( Versuche  iiber  Lebens- 
xoeise  und  Vertilgung  dev  Fritfliegen.  Oscinis  frit  und  Oscinis  pusilla),  BRtikMER. — Deut. 
landw.  Presse,  1893,  No.  35,  p.  379. 

On  the  method  of  combating  Gryllotalpa  vulgaris  ( Intorno  al  modo  di  combattere 
la  Gryllotalpa  vulgaris,  Lair.),  G.  Del  Guercio. — Staz.  sper.  agr.  Ital.,  24,  No.  3,pp. 
227-233. 

A means  of  protecting  beets  and  young  plants  against  the  attacks  of  wire- 
worms  and  other  larvae  ( Sur  un  moyen  de  preserver  les  plantes  de  betteraves,  ainsi  que 
lesjeunes  vtgetaux  economiques  ou  d’ornement,  contre  les  attaques  des  vers  gris  { Chenilles 
d’Agrotis)  et  d’aulres  larves  d’insectes),  A.  Laboulb^ne. — Compt.  rend.,  116  {1893),  No. 
13,  pp.  702-704. 

The  use  of  insecticides  against  an  insect  enemy  of  the  vine  ( Destruction  du  ver 
dela  vigne). — Chron.  Agr.  Cant.  Yaud,  1893,  No.  3,  pp.  95-140. 

Investigations  to  establish  the  basis  for  a new  method  of  detecting  adultera- 
tions in  butter  {Recherches  pour  etablir  les  bases  June  nouvelle  mtthode  destince  a recon- 
naitre  la  falsification  des  beurres  par  le  margarine  employee  seule  ou  en  melange  avec  d’au- 
tres  matieres  grasses  d'origine  v6g6tale  ou  animate),  A.  Houzeau. — Compt.  rend.,  116 
{1893),  No.  18,  pp.  952-956. 

Results  obtained  from  mixtures  of  butter  and  other  fats,  with  a new  method 
of  detecting  the  adulteration  of  butter  {Rdsultats  obtenus  sur  les  melanges  de  beurres 
et  de  matieres  grasses  diverses,  par  Vemploi  de  la  nouvelle  meihode  destinee  a reeonnaxtre  la 
falsification  des  beurres),  A.  Houzeau. — Compt.  rend.,  116  {1893),  No.  20,  pp.  1100-1103. 

Methods  of  analysis  of  flour  {Methodes  pratiques  d' analyses  des  farines),  L£an- 
dre. — Rev.  intern.  Falsif.,  6 {1893),  No.8,pp.  133-136. 

The  use  as  food  for  animals  of  the  by-products  of  absinthe  manufacture  {Be 
V utilization  pour  V alimentation  du  betail  des  rdsidus  provenant  des  fabriques  d’ absinthe), 
C.  Cornevin. — Ann.  Agron.,  19  {1893),  No.  5,  pp.  236-248. 

Investigations  on  the  use  of  leaves  as  food  for  animals  {Recherches  sur  Vemploi 
des  feuilles  d’arbres  dans  V alimentation  du  betail),  A.  Ch.  Girard. — Compt.  rend.,  116 
{1893),  No.  18,  pp.  1010-1013. 

The  mechanism  of  coagulation  {Sur  le  mScanisme  de  la  coagulation),  E.  Du- 
claux. — Ann . Inst.  Pasteur,  7 {1893),  No.  1,  pp.  57-62. 

The  products  of  the  action  of  the  different  muscles  of  the  living  animal  and 
the  anaerobic  life  of  the  tissues  {Sur  les  produits  du  fonctionnement  du  muscle  s6par6 
de  Veire  vivant  et  sur  la  vie  anaerobie  des  tissus),  A.  Gautier  andL.  Landi. — Ann.  Chim. 
etPhys.,  28  {1893),  sdr.  6,  Jan.,  pp.  28-70. 

Experimental  researches  on  the  pathogenic  property  of  ensiled  beet  diffusion 
residue,  and  means  of  lessening  the  same  {Recherches  exp5rimentales  surlepouvoir 
patliogene  des  pulpes  de  betteraves  ensilees  et  les  moyens  de  Vamotndrir),  S.  Arloing. — - 
Ann.  Agron.,  19  {1893),  No.  3,  pp.  113-149,  figs.  4. 

Bacteriological  researches  on  suppuration  of  cattle  {Recherches  bacUriologiques 
sur  la  suppuration  chez  les  animaux  de  Vespece  bovine),  A.  Lucet. — Ann.  Inst.  Pasteur,  7 
{1893),  No.  4,  pp.  325-330. 

Charbon  bacteria  in  the  mud  from  the  bottom  of  a well  {BacUries  charbonneuses 
dans  la  vase  dufond  d’unpuits),  Diatroptoff. — Ann.  Inst.  Pasteur  7 {1893),  No.  3,  pp. 
286,287. 

The  phosphates  of  milk  {Sur  les  phosphates  du  laii),  M.  Duclaux. — Ann.  Inst. 
Pasteur  7 {1893),  No.  1,  pp.  2-17. 

The  microbes  and  the  fatty  matters  in  cream  and  cheese  {Les  microbes  et  la 
matiere  grasse),  E.  Duclaux.— Arm.  Inst.  Pasteur  7 {1893),  No.  4,pp.  305-324 . 

Experiments  with  cultivated  yeasts  in  wine-making  {Fssais  avec  les  levures 
culiivtes  en  1892),  E.  Chuard.— Chron.  Agr.  Cant.  Vaud,  1893 , No.  5,pp.  198-203. 
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Georgia  Station. — Mr.  Gustave  Speth,  horticulturist  of  the  station,  died  April  2, 
1893,  aged  54  years.  The  deceased  was  a native  of  Wurtemberg,  Germany.  Hugh 
N.  Starnes  has  been  appointed  to  fill  the  vacancy.  During  two  weeks  in  March  the 
station  dairymen  assisted  in  conducting  a dairy  school  at  the  University  of  Georgia, 
at  Athens.  The  apparatus  of  the  station  was  used  for  this  purpose. 

Idaho  Station. — Three  substations  have  been  organized,  as  follows : No.  1,  Grange- 
ville,  Idaho  County,  John  Norwood,  experimentalist,  and  W.  E.  Eussel,  farmer;  No.  2, 
Idaho  Falls,  Bingham  County,  W.  F.  Cash,  experimentalist,  George  Armstrong, 
farmer;  No. 3,  Nampa,  Canyon  County,  T.  T.  Rutledge,  experimentalist,  O.  F.  Per- 
sons, farmer.  Field  work  with  grain,  grasses,  potatoes,  and  other  vegetables  has 
been  begun  at  these  substations.  At  Nampa  an  orchard  is  being  planted  and  exper- 
iments with  sugar  beets  will  be  conducted.  The  station  at  Idaho  Falls  is  in  the 
arid  region,  where  irrigation  is  necessary  to  the  growth  of  crops.  Experiments 
with  reference  to  the  practicability  of  carrying  on  dairying  in  this  region  will  be 
made  at  this  substation.  R.  Milliken  has  resigned  the  directorship  of  the  station. 

University  of  Minnesota. — The  biennial  report  of  the  board  of  regents  for  the 
years  1891  and  1892  contains  the  following  description  of  the  dairy  building  recently 
erected  and  equipped  at  a cost  of  $17,600: 

“The  dairy  building  is  of  a commodious  size,  built  of  brick  in  a thoroughly  sub- 
stantia] manner  after  the  most  modern  plans,  with  a complete  equipment,  includ- 
ing apparatus  for  experiments,  handling  of  milk,  and  butter  and  cheese-making,  as 
well  as  machinery  and  outfit  necessary  for  giving  thorough  and  complete  instruction 
to  students  in  the  agricultural  department  in  the  latest  and  best  methods  of  dairy 
work. 

“The  building  is  two  stories  high,  thoroughly  plumbed,  and  provided  with  cold- 
storage  rooms.  There  are  four  office  rooms  above  and  one  large  room  for  general 
purposes.  It  is  heated  with  steam  throughout,  supplied  from  a 40-horse-power 
boiler.  The  steam  separator  is  driven  by  a small  engine;  on  the  main  floor  are  two 
rooms  each  42  by  30  feet,  both  well  lighted  and  ventilated  and  fully  equipped  for  but- 
ter and  cheese-making.  There  is  an  abundant  supply  of  hot  and  cold  water.  The 
lecture  room  is  large  and  arranged  so  that  animals  may  be  taken  before  students  of 
the  agricultural  school  for  illustration  in  stock-raising.” 

The  number  of  students  in  the  school  of  agriculture  has  increased  from  38  in  1888 
to  135  in  1892.  The  total  number  of  students  in  the  university  is  now  about  1,500. 

Nebraska  Station. — Work  on  chinch-bug  diseases  has  been  undertaken  by  L. 
Bruner,  entomologist  of  the  station.  F.  S.  Billings,  investigator  of  animal  diseases, 
and  F.  W.  Taylor,  horticulturist,  have  resigned. 

New  Jersey  Stations. — At  a meeting  of  the  governing  board  of  the  State  station, 
held  April  20, 1893,  the  following  officers  were  elected : President,  A.  W.  Duryee;  sec- 
retary, W.  R.  Ward;  treasurer,  I.  S.  Upson;  and  director  of  the  station,  E.  B.  Voor- 
hees. 

New  York  State  Station. — C.  E.  Hunn,  assistant  horticulturist,  is  no  longer  a 
member  of  the  station  staff. 

Ohio  Station. — The  State  legislature  has  appropriated  $9,500  to  this  station  for 
1893,  to  be  expended  for  the  following  purposes : Live  stock,  including  the  founda- 
tion of  a few  herds  of  pure-bred  cattle  and  sheep,  $4,350;  implements,  farming 
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machinery,  and  farm  supplies,  $2,250;  special  work  in  entomology,  $400;  substation 
for  field  experiments  with  fertilizers,  $1,000;  preparation  for  main  building,  $1,000; 
and  expenses  of  board  of  control,  $500.  A large  orchard  is  being  planted.  Ten 
miles  of  tile  drain  have  been  put  in,  and  as  much  more  will  be  laid  during  the  coming 
season.  The  erection  of  the  main  building  will  not  be  undertaken  until  next  year. 

Pennsylvania  College. — The  State  legislature,  with  only  two  dissenting  votes, 
has  passed  an  act  appropriating  $90,720  for  the  benefit  of  the  college  during  the  next 
two  years,  including  $30,000  for  a new  building  for  the  departments  of  engineering, 
and  $32,000  for  the  maintenance  of  the  departments  of  mining,  electrical  and  civil 
engineering,  chemistry,  and  agriculture. 

Utah  College. — F.  B.  Linfield,  formerly  foreman  of  the  farm  of  the  Ontario  Agri- 
cultural College,  and  afterwards  connected  with  the  traveling  dairy  of  Ontario,  has 
been  appointed  to  the  chair  of  animal  husbandry  at  the  Utah  College.  He  will  have 
most  of  his  time  to  devote  to  investigations  in  dairying. 

Vermont  College  and  Station. — W.  W.  Cooke  has  resigned  the  position  of  di- 
rector of  the  station  and  professor  of  agriculture  in  the  college,  to  take  effect  Octo- 
ber 1.  He  has  been  director  of  the  station  since  its  organization  in  1886. 

Washington  College. — The  board  of  regents  recently  appointed  is  constituted 
as  follows:  Charles  R.  Conner,  president,  Spokane;  T.  R.  Tannatt,  vice-president, 
Farmington;  J.  W.  Stearns,  treasurer,  Tekoa;  H.  T.  Blandford,  Wallawalla;  E.  S. 
Ingraham,  Seattle. 

Spain. — Bulletin  No.  2 of  the  Agronomic  Station  connected  with  the  Agricultural 
High  School  at  Madrid,  Spain,  contains  a report  on  the  work  of  the  year  1892,  by  the 
director,  Jos6  Hurtado  de  Mendoza,  including  analyses  of  soils,  fertilizers,  etc. ; field 
experiments  with  wheat,  barley,  chick-pea  ( Cicer  arieiinum).  and  Vicia  faba;  and  pot 
and  box  experiments  with  different  crops.  • 

Botanical  Laboratory,  Hamburg. — A pamphlet  has  been  recently  issued  con- 
taining the  following  papers  by  Dr.  O.  Burchard,  originally  published  in  English 
journals:  Characteristics  of  the  American  red  clover  in  the  field;  Red  clovers  from 
various  States  of  North  America;  Germination  of  grass  seeds  without  integuments; 
and  Temperature  in  germinating  experiments. 

On  the  liberation  of  nitrogen  during  putrefaction,  H.  B.  Gibson  ( Amer . 
Cliem.  Journ.,  15  {1893),  No.  1,  pp.  12-18). — Lean  beef  and  blood  serum  were  allowed 
to  putrify  in  glass  bell-jars  varying  in  size  from  1 to  2 liters.  The  several  portions, 
not  exceeding  1 gram  in  weight,  were  placed  in  small  watch  glasses  arranged  on  metal 
stands.  They  were  each  moistened  with  distilled  water  at  the  rate  of  from  2 to  6 
c.  c.  of  water  per  gram  of  substance.  Putrefaction  was  induced  in  one  set  by  adding 
a drop  of  very  dilute  emulsion  of  putrid  meat,  and  in  another  by  the  addition  of  a 
couple  of  drops  of  dilute  soil  infusion.  The  temperature  varied  from  6°  or  8°  to  25° 
C.,  and  often  changes  of  12°  to  15°  occurred  within  twenty-four  hours.  Air  washed 
by  dilute  aqueous  solutions  of  caustic  soda  and  sulphuric  acid  was  passed  through 
the  jars,  as  a rule  every  day,  at  the  rate  of  about  4 bubbles  per  second,  the  average 
daily  quantity  thus  admitted  to  each  jar  being  approximately  equal  to  twice  its 
capacity.  In  one  series  the  ammonia  evolved  in  the  jars  was  absorbed,in  dilute  sul- 
phuric acid.  In  a second  series  the  air  was  drawn  through  concentrated  sulphuric 
acid  to  absorb  indol,  skatol,  etc.,  as  well  as  ammonia.  The  experiments  lasted  from 
eighty- two  to  one  hundred  and  twenty -two  days,  and  the  loss  of  nitrogen  was  deter- 
mined by  the  “difference”  method.  Tests  were  made  for  nitrates  with  negative  re- 
sults. The  results  are  thus  summarized  by  the  author : 

“ (1)  Liberation  of  nitrogen  may  take  place  during  the  process  of  putrefaction. 

“ (2)  In  the  experiments  reported  the  liberation  of  nitrogen  has  been  dependent  on 
the  inoculation,  and  certain  microorganisms  (found  in  the  putrid  flesh)  seem  inca- 
pable of  carrying  on  this  process  in  any  marked  degree,  while  others  (found  in  the 
soil  infusion)  have  caused  a marked  loss  of  nitrogen. 

“ (3)  The  microorganisms  have  produced  liberation  of  nitrogen  independent  of  the 
process  of  nitrification.” 
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The  influence  of  the  moon  on  rainfall  ( Science , Vol.  XX,  No.  513,  p.  310.) — 
From  recent  contributions  to  tliis  subject  by  Mansfield  Merriman,  Ph.  D.  of  Lehigli 
University,  Pennsylvania,  and  Prof.  H.  A.  Hazen,  of  Washington,  D.  C.,  it  appears 
that  the  widespread  belief  in  the  influence  of  the  moon  on  the  weather  probably  has 
some  foundation  in  fact,  particularly  as  regards  the  effect  on  the  occurrence  of  thun- 
derstorms and  the  dispersion  of  clouds  under  the  influence  of  the  full  moon.  Prof. 
Merriman  has  tabulated  the  rainfall  at  Bethlehem,  Pennsylvania  during  1881-90. 
“ The  amount  of  rainfall  in  each  year  was  obtained  for  the  new  moon  and  for  each  of 
the  three  days  preceding  and  following,  and  also  for  the  other  quarters.”  He  arrives 
at  the  conclusions  that  the  rainfall  is  liable  to  increase  after  the  new  moon ; that  the 
full  moon  is  generally  followed  by  a decrease  in  rainfall;  that  the  wettest  period  in 
the  lunar  month  is  near  and  before  the  new  moon,  and  that  the  dryest  period  is  near 
and  before  the  first  quarter. 

Prof.  Hazen  briefly  reviews  the  foreign  work  on  this  subject,  stating  that  the  re- 
sults have  been  largely  of  a negative  character,  except  that  there  seems  to  be  a 
slight  influence  of  the  moon,  or  perhaps  the  tide,  on  thunderstorms,  and  that  the 
full  moon  appears  to  have  the  power  to  disperse  clouds.  He  also  refers  to  researches 
at  Few  Haven,  Connecticut,  from  1873-?80,  which  show  that  there  was  “nearly  a 
half  more  rain  just  before  and  after  new  moon  than  full  moon.”  He  computes  the 
data  for  rainfall  at  Philadetyhia,  Pennsylvania,  for  the  fifteen  years,  1871-85,  and 
for  the  ten  years,  1882-,91.  “In  the  first  period  of  fifteen  years  there  is  a preponder- 
ance of  rain  at  the  time  of  the  new  jnoon . In  the  second  period  for  the  three  days  about 
each  phase  the  result  is  similar  to  that  of  Prof,  Merriman,  though  the  difference  of 
2 inches  between  new  and  full  moon  is  very  slight.  When  we  take  the  five  days 
about  each  phase,  however,  we  see  that  the  new  moon  has  13.5  inches  more  rain  than 
the  full.”  The  observation  of  Prof.  Hazen  confirms  the  general  belief  that  the  full 
moon  has  the  power  of  driving  away  clouds. 

Burnt  earth  in  seed  germination. — A writer  in  Garden  and  Forest,  vol.  vi,  p. 
115,  recommends  the  use  of  burnt  earth  for  slow-germinating  seeds.  Clqyey  soil  is 
burned  in  a stove  or  furnace  to  a red  heat,  thus  ridding  it  of  the  causes  of  fermenta- 
tion and  sourness.  Seed  pans  filled  with  such  soil  may  be  kept  moist  indefinitely 
without  fear  of  injury. 

Delphinium  as  an  insecticide. — In  Revue  Horticole,  65  (1893),  No.  7,  p.  146,  refer- 
ence is  made  to  experiments  by  Laboulbene  which  indicate  that  a decoction  of  Del- 
phinium plants  may  be  used  as  an  insecticide  for  the  beet  noctuid. 

Ardor  Day  for  France. — In  an  extract  from  a memoir  by  J.  Jeannel  on  Defor- 
estation and  public  hygiene  {Be  deboisement  et  V hygiene publique)  published  in  Comptes 
rendus,  116  (1893),  p.  659,  the  desirability  of  organizing  a movement  to  establish  an 
institution  analogous  to  the  American  Arbor  Day  is  strongly  urged,  on  the  ground 
that  this  is  necessary  in  order  to  put  an  end  to  deforestation  and  to  hasten  the  refor- 
estation of  the  mountain  regions  of  France. 

Recent  articles  by  station  workers. — The  following  list  of  titles  of  articles 
by  station  and  Department  workers  is  taken  from  the  current  volume  (vi)  of  Garden 
and  Forest'.  Impotency  of  grape  pollen,  S.  A.  Beach,  p.  199;  Climatic  influence  of  for 
ests,  B.  E.  Fernow,  p.  147;  A serious  filbert  disease,  B.  D.  Halsted,  p.  134;  Fertiliz- 
ing orchards,  I.  P.  Roberts,  p.  71;  Bird  notes  for  horticulturists,  W.  B.  Barrows, 
p.  58;  Hygienic  significance  of  forest  air  and  forest  soil,  B.  E.  Fernow,  p.  34;  Why  do 
some  promising  varieties  fail?  L.  H.  Bailey,  p.  2;  Diseases  of  Gloxinias,  E.  G.  Lode- 
man,  p.  9;  Phosphate  for  fruit,  G.  C.  Caldwell,  p.  121;  Relation  of  yield  of  potatoes 
to  weight  of  tubers  planted,  C.  S.  Plumb,  p.  127 ; Are  varieties  of  orchard  fruits  run- 
ning out?  L.  II.  Bailey,  p.  87;  Club  roots  of  turnips,  B.  D.  Halsted,  p.  78;  Preven- 
tion of  apple  scab,  S.  A.  Beach,  p.  58. 

An  article  by  G.  F.  Atkinson  on  the  biology  of  the  organism  causing  tubercles  on 
' roots  of  the  Leguminosse  is  begun  in  Bot.  Gazette,  vol.  xviii,  p.  157. 

Free  nitrogen  assimilation  is  the  subject  of  an  article  in  Tor rey  Bulletin,  vol.  xx, 
p.  148,  by  H.  W.  Conn. 


LIST  OF  PUBLICATIONS  OF  THE  UNITED  STATES  DEPARTMENT  OF  AGRICULTURE. 

APRIL,  1893. 


Division  of  Chemistry: 

Bulletin  No.  37,  December,  1892. — Record  of  Experiments  with  Sorghum  in  1892. 

Division  of  Entomology: 

Bulletin  No.  28,  October,  1892. — The  More  Destructive  Locusts  of  America  North 
of  Mexico. 

Division  of  Forestry: 

Circular  No.  10. — Suggestions  to  the  Lumbermen  of  the  United  States  in  Behalf 
of  More  Rational  Forest  Management. 

Division  of  Statistics: 

Report  No.  103  (new  series),  April,  1893. — Condition  of  Winter  Grain;  Notes  Con- 
cerning Wheat  from  Reports  of  State  Agents  and  County  Correspondents; 
Condition  of  Farm  Animals;  European  Crop  Report  for  March,  1893;  Freight 
Rates  of  Transportation  Companies. 

Report  No.  6,  (miscellaneous  series)  January,  1893. — Rice:  Its  Cultivation, 
Production,  and  Distribution  in  the  United  States  and  Foreign  Countries,  with 
a chapter  on  the  Rice  Soils  of  South  Carolina. 

Weather  Bureau: 

Bulletin  No.  8. — Report  on  the  Climatology  of  the  Cotton  Plant. 

Monthly  Weather  Review,  January,  1893. 

Monthly  Weather  Review,  February,  1893. 


APRIL,  1893. 


Agricultural  Experiment  Station  of  the  Agricultural  and  Mechanical 
College  of  Alabama: 

Bulletin  No.  41,  December,  1892. — Some  Diseases  of  Cotton. 

Agricultural  Experiment  Station  of  the  University  of  Arizona: 

Bulletin  No.  7,  February,  1893. — CaFiaigre. 

Bulletin  No.  8,  March,  1893. — Cattle  Feeding. 

Agricultural  Experiment  Station  of  the  University  of  Illinois: 

Bulletin  No.  24,  February,  1893. — Variations  in  Milk. 

Bulletin  No.  25,  April,  1893. — Field  Experiments  with  Corn,  1892. 

Agricultural  Experiment  Station  of  Indiana: 

Fifth  Annual  Report,  1892.' 

Bulletin  No.  43,  March,  1893. — Field  Experiments  with  Corn ; The  Sugar  Beet  in 
Indiana. 

Louisiana  Agricultural  Experiment  Stations: 

Bulletin  No.  21,  February,  1893. — Report  of  Results  for  1892,  at  Calhoun. 
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Maryland  Agricultural  Experiment  Station: 

Bulletin  No.  17,  June,  1892. — Strawberries  and  Seed  Potatoes. 

Bulletin  No.  18,  October,  1892. — Sweet  Potatoes. 

Massachusetts  State  Agricultural  Experiment  Station: 

Tenth  Annual  Report,  1892. 

Hatch  Experiment  Station  of  the  Massachusetts  Agricultural  College: 
Fifth  Annual  Report,  1892. 

Meteorological  Bulletin  No.  51,  March,  1893. 

Bulletin  No.  21,  April,  1893. — Report  on  Fruits. 

Experiment  Station  of  Michigan  Agricultural  College: 

Bulletin  No.  90,  February,  1893. — Vegetable  Tests. 

Bulletin  No.  91,  February,  1893. — Two  Plants  for  Sandy  Land — Spurry  ( Sjpergula 
arvensis),  Flat  Pea  ( Lathyrus  silvestris). 

Bulletin  No.  92,  March,  1893. — Small  Fruit  Notes;  Spraying. 

Agricultural  Experiment  Station  of  the  University  of  Minnesota: 
Bulletin  No.  26,  January,  1893. — Digestion  Experiments  with  Cows  and  Pigs. 
Bulletin  No.  27,  February,  1893  — The  Composition  of  Fodders,  Wheat,  and  Milled 
Products;  The  Composition  of  Dairy  Products;  Sugar  Beets. 

Cornell  University  Agricultural  Experiment  Station: 

Bulletin  No.  50,  March,  1893. — The  Bud  Moth. 

Bulletin  No.  51,  April,  1893. — Four  New  Types  of  Fruits. 

North  Carolina  Agricultural  Experiment  Station: 

Bulletin  No.  88,  January,  1893. — Fertilizer  Analyses  and  the  Fertilizer  Control. 
Bulletin  No.  88&,  February,  1893. — Fertilizer  Analyses  and  the  Fertilizer  Control. 
Bulletin  No.  88c,  March,  1893.— Fertilizer  Analyses  and  the  Fertilizer  Control. 
Bulletin  No.  88r7,  March,  1893. — Meteorological  Summary  for  North  Carolina,  Jan- 
uary, 1893. 

Bulletin  No.  89 b,  March,  1893. — Meteorological  Summary  for  North  Carolina,  Feb- 
ruary, 1893. 

Ohio  Agricultural  Experiment  Station: 

Bulletin  No.  46,  December,  1892. — Underground  Insect  Destroyers  of  the  Wheat 
Plant. 

Oregon  Agricultural  Experiment  Station: 

Bulletin  No.  24,  March,  1893. — Potatoes ; Roots. 

Bulletin  No.  25,  April,  1893. — Codling  Moth  and  Hop  Louse;  Gophers  and  Moles. 
The  Pennsylvania  State  College  Agricultural  Experiment  Station: 
Bulletin  No.  22,  January,  1893. — Tests  of  Dairy  Apparatus. 

Rhode  Island  State  Agricultural  Experiment  Station: 

Bulletin  No.  22,  February,  1893. — Strawberries. 

Texas  Agricultural  Experiment  Station: 

Bulletin  No.  25,  December,  1892. — Texas  Soils ; A Study  of  Chemical  Composition. 
Fifth  Annual  Report,  1892. 

DOMINION  OF  CANADA. 

Department  of  Agriculture: 

Bulletin  No.  18,  February,  1893. — Ladoga  Wheat. 

Ontario  Agricultural  College  Experiment  Station: 

Bulletin  No.  87,  March,  1893. — Remedies  for  Common  Plant  and  Insect  Foes. 
Bulletin  No.  88,  April,  1893. — The  Making  of  Cheese. 
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June,  1893. 


]STo.  1 1 


For  tlie  past  ten  years  a series  of  experiments  in  potato  culture  lias 
been  carried  on  in  France  under  direction  of  M.  Aime  Girard,*  wliicli 
has  attracted  increasing  attention  and  given  promise  of  wide  results. 
These  experiments  are  interesting,  not  only  on  account  of  the  methods 
used  and  the  results  obtained,  but  especially  because  they  illustrate 
and  enforce  certain  general  principles  which  should  control  the  man- 
agement of  field  experiments.  M.  Girard  was  first  of  all  deeply  im- 
pressed by  the  fact  that  the  average  yield  of  potatoes  in  France  was 
far  below  that  of  Germany.  A little  study  soon  convinced  him  that 
this  difference  was  not  due  to  any  inferiority  in  the  soil  and  climate  of 
France,  but  rather  to  the  careful  methods  of  culture  which  prevailed  in 
Germany.  Recognizing  the  great  economic  importance  of  the  potato 
crop,  he  saw  that  it  was  worth  while  to  bestow  a large  amount  of  time 
and  energy  on  an  attempt  to  find  methods  of  culture  especially  adapted 
to  France.  The  improvement  of  this  crop  seemed  to  him  an  object 
worthy  to  engage  his  best  scientific  and  jiractical  thought.  Under  this 
impulse  M.  Girard  set  himself  patiently  to  work  in  his  laboratory  and 
garden  to  study  the  potato  plant  and  the  requirements  for  its  success- 
ful culture.  He  made  chemical  studies  with  special  reference  to  the 
starch  content  of  the  tubers,  he  observed  the  habits  of  growth  of  the 
plant,  he  tested  numerous  varieties,  he  tried  different  systems  of  cult- 
ure and  manuring.  All  details  of  work  were  carefully  planned  and 
scrutinized.  As  far  as  practicable,  uncertain  conditions  were  elimi- 
nated at  this  stage  of  the  investigation.  The  work  was  done  on  a com- 
paratively small  scale  so  as  to  be  under  the  direct  observation  and  con- 
trol of  the  investigator.  It  was  only  after  five  years  spent  in  this 
careful  and  elaborate  research  that  M.  Girard  ventured  to  put  his  re- 

* Compt.  rend.  108  (1889),  pp.  412-415,  525-527,  602-604;  110  (1890),  pp.  176-179; 
111,  (1890),  pp.  795-797,  957-960;  116  (1893),  pp.  651-653;  Ann.  Agron.,  1889,  pp.  327- 
333;  1890,  p.  241;  1891,  pp.  136-139;  Ann.  Sci.  Agron.,  1892,  pp.  250-301;  Bui.  Soc.  Nat. 
Agr.,  1889  and  1890;  Recherclies  sur  la  culture  de  la  pomme  de  terre  industrielle  et 
fourragere,  Paris,  1889,  pp.  139. 
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suits  into  systematic  form  aud  to  invite  the  cooperation  of  potato  grow- 
ers in  testing  their  practical  application.  At  first  he  very  wisely  con- 
fined this  cooperative  work  within  a very  small  circle  of  experimenters. 
Even  then  he  encountered  the  difficulty  common  to  such  efforts.  Some 
of  the  experimenters  did  not  think  it  worth  their  while  to  exactly  follow 
his  directions.  Their  results  as  compared  with  those  obtained  by  the 
more  obedient  and  faithful  workers  were  so  much  poorer  as  to  afford  a 
very  impressive  object  lesson  of  the  importance  of  attention  to  details 
in  high  farming.  Encouraged  by  the  general  outcome  of  this  first  sea- 
son of  cooperative  work,  M.  Girard  has  gone  on  gradually  increasing 
the  number  of  experiments  and  the  size  of  the  experimental  plats  until, 
in  1892,  some  six  hundred  growers  in  different  parts  of  France  under- 
took experiments  under  his  direction.  In  some  cases  the  experimental 
fields  covered  more  than  100  acres.  The  results,  in  general,  have  shown 
that  even  in  relatively  unfavorable  seasons  it  is  possible  by  careful 
methods  of  culture  to  raise  the  average  yield  of  potatoes  in  France 
from  150  to  500  bushels  per  acre,  and  at  the  same  time  to  materially 
increase  the  starch  content  of  the  tubers. 

The  general  features  of  the  system  adopted  by  M.  Girard  are  the 
choice  of  a soil  of  good  quality,  a deeply- worked  seed  bed,  a complete 
fertilizer  with  constituents  carefully  adjusted  to  the  needs  of  the  soil, 
planting  at  a favorable  time  in  rows  with  regular  spacing,  the  use  of 
whole  seed  tubers  of  average  size  from  plants  which  had  a vigorous 
growth  of  tops,  cultivation  which  keeps  the  growing  tubers  constantly 
covered,  preventive  treatment  for  fungous  diseases,  and  harvesting  after 
all  the  foliage  has  withered.  EichteFs  Imperator  is  the  variety  found 
to  be  best  adapted  for  general  use  in  France,  having  a high  starch  con- 
tent and  giving  large  yields  under  careful  culture. 

While  M.  Girard  has  recently  devoted  much  attention  to  directing 
cooperative  experiments,  he  has  not  given  up  scientific  investigations 
on  the  potato  plant,  but  is  still  seeking  to  discover  ways  for  improving 
his  methods  of  culture,  based  on  experiments  and  observations  in  the 
laboratory  and  plant  house.  The  details  of  his  work,  as  given  in  the 
publications  cited,  are  well  worth  the  study  of  experimenters  and 
farmers,  but  aside  from  any  practical  adaptation  of  the  methods  and 
results  of  this  investigation  to  potato  culture  in  this  country,  the  lessons 
to  be  derived  from  it  should  be  an  inspiration  to  good  work  in  field 
experimenting.  A careful  choice  of  a sufficiently  important  subject  of 
research,  wise  and  patient  work  in  private  until  definite  results  are 
obtained,  a matured  plan  for  cooperative  experiments,  restriction  of 
the  cooperative  work  within  limits  which  make  competent  supervision 
practicable,  gradual  extension  of  cooperation  until  the  needs  of  differ- 
ent localities  are  met,  the  continuation  of  scientific  research  to  improve 
methods  already  found  to  be  practically  useful — these  are  the  things 
for  which  we  commend  M.  Girard  and  which  we  urge  upon  the  attention 
of  those  who  make  and  those  who  criticise  field  experiments. 
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The  text  of  the  fourth  volume  of  the  Experiment  Station  Record  is 
completed  with  the  present  number.  A classified  table  of  contents 
and  a full  index  to  this  volume  will  be  issued  as  usual,  and  will  consti- 
tute the  twelfth  number  of  the  volume.  The  list  of  abstracts  includes 
296  bulletins  and  25  annual  reports  of  the  stations,  71  publications  of  this 
Department,  and  190  foreign  articles.  The  space  devoted  to  the  titles 
of  articles  in  foreign  publications  has  been  materially  increased  and,  in 
general,  wider  scope  has  been  given  to  the  review  of  foreign  literature. 
Original  articles  by  eminent  specialists  in  different  lilies  has  been  a 
new  feature  in  this  volume,  which  it  is  hoped  to  continue  hereafter. 
Much  progress  has  been  made  by  the  Office  during  the  past  year  in  es- 
tablishing relations  with  the  foreign  stations.  A considerable  number 
of  their  reports  are  now  regularly  received  and  information  regarding 
their  work  is  cheerfully  given  through  correspondence.  There  is  evi- 
dently a growing  desire  for  cooperation  in  receiving  and  utilizing  such 
information  as  the  station  workers  in  different  countries  have  to  give. 
It  is  the  aim  of  this  Department  to  make  the  Office  of  Experiment 
Stations  a bureau  of  information  regarding  the  operations  of  the  320 
experiment  stations  of  the  world,  with  the  belief  that  a free  exchange 
of  thought  on  the  science  and  practice  of  agriculture  will  be  of  great 
benefit  to  the  people  of  all  nations. 


THE  OBJECT  AND  METHODS  OF  SEED  INVESTIGATION  AND 
THE  ESTABLISHMENT  OF  SEED-CONTROL  STATIONS* 

Dr.  Oscar  Burch ard. 

THE  DETERMINATION  OF  THE  GERMINATING  POWER. 

The  testing  of  the  germinating  power  of  seed  is  of  great  importance. 
The  capacity  of  seed  to  germinate  is  influenced  in  a very  large  degree 
by  a number  of  conditions,  such  as  the  weather  during  growth,  the 
condition  in  which  the  crop  was  gathered,  and  the  way  in  which  the 
seed  has  been  kept.  Furthermore,  the  estimation  of  the  germinating 
power  from  external  appearances,  especially  in  the  case  of  the  smaller 
kinds  of  seeds  and  the  seeds  of  trees,  is  even  less  easily  feasible  than 
the  estimation  of  the  grade  of  purity. 

The  time  required  for  a test  of  germinating  power  varies  with  the 
kind  of  seed.  The  process  is  divided  into  three  successive  operations : 

(1)  The  counting  of  a certain  number  of  grains  for  the  test. 
These  are  so  selected  as  to  represent  as  accurately  as  possible  the  aver- 
age character  of  the  whole  lot. 

(2)  Soaking  the  seeds  from  six  to  fifteen  hours  in  pure  water  and 
then  placing  tliem  in  the  medium  in  which  they  are  to  be  germinated. 

(3)  A careful  watching  during  the  process  of  germination  and  the 
closing  of  the  test  at  the  end  of  a specified  period. 

Counting  the  seeds. — The  grains  selected  for  germination  are  counted 
out  either  from  the  “ pure  seed  ” (b)  of  the  u smaller  average  sample,” 
described  on  page  796,  or  directly  from  the  large  sample  as  received. 
In  the  latter  case  naturally  all  those  constituents  which  are  removed 
as  “foreign  admixtures  ” in  the  test  of  purity  must  be  rejected.  Care  is 
to  be  taken,  furthermore,  that  the  genuine  seeds  which  have  been 
counted  out  should  correspond  accurately  to  the  genuine  seeds  of  the 
original  sample;  that  is  to  say,  the  variations  in  the  size,  color,  and 
development  of  the  grains  should  be  represented  as  closely  as  possible. 

Differences  in  the  color  of  seeds  are  sometimes  occasioned  by  differ- 
ent degrees  of  ripeness  or  by  other  accidental  circumstances,  which 
affect  their  capacity  for  germination.  For  example,  pine  seeds  always 
contain  a small  percentage  of  light-yellow  grains  in  addition  to  the 
normal  dark-brown  ones.  The  writer  has  determined  the  germinating 
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power  of  selected  light-yellow  seeds  from  a number  of  specimens  of  pine, 
seed,  and  at  the  same  time  that  of  the  whole  sample.  The  light-yellow 
seeds  showed,  on  the  average,  only  half  the  germinating  capacity  of  the 
whole  sample;  and  in  an  average  sample,  at  the  end  of  the  experiment, 
there  were  three  times  as  many  imperfect  grains  among  the  light-yellow 
seeds  as  in  the  whole  sample. 

The  results  of  the  test  are  given  in  the  table  herewith: 


Germination  tests  of  seeds  of  pine. 


Laboratory  number. 

Percentage  germinating  in— 

Percentage  of  im- 
perfect seeds  in 
average  sample. 

10  days. 

28  days. 

Whole 

sample. 

Light- 

yellow 

"seeds. 

Whole 

sample. 

Light- 

yellow 

seeds. 

Whole 

sample. 

Light- 

yellow 

seeds. 

I 

55. 33 

35. 33 

57. 50 

38.  00 

6. 83 

21.33 

II 

59.  60 

28.  00 

62. 70 

31.33 

9. 30 

25. 33 

Ill 

58.  33 

21.00 

60.67 

22.  50 

12.  00 

44.  00 

IV 

66.  50 

38.  00 

70.  33 

41.50 

6. 83 

17.  50 

V 

63.  67 

7.50 

66.  8j} 

22. 50 

9.  00 

18.  00 

VI 

56.  33 

45.  50 

65.67 

49. 50 

0. 17 

12. 00 

VII 

61. 17 

32.  50 

64. 00 

34.  50 

4. 50 

14.00 

Average 

60. 13 

29.  69 

63. 96 

34. 26 

6.  95 

21.  81 

It  is  clear,  then,  that  the  ratio  of  the  light  seeds  to  the  total  quantity 
taken  for  the  germination  test  must  not  be  left  out  of  account. 

In  case  of  most  ot  the  Leguminosce , as  will  be  noted  in  detail  beyond, 
a portion  of  the  seeds  do  not  imbibe  Avater,  and  on  this  account  can  not 
germinate.  The  percentage  of  such  impervious  grains  is  very  variable. 
The  proportion  in  a given  lot  depends  upon  soil,  weather,  and  other 
conditions. 

Since  most  of  the  clover  seed  in  the  market  is  a mixture  of  seeds  of 
the  same  kind  but  from  different  sources,  and  on  this  account  of  var- 
ious degrees  of  ripeness,  shades  of  color,  and  size  of  grains,  the  result 
of  a germin  ation  test  would  be  incorrect  unless  the  color  and  size  of 
the  counted  seeds  were  representative  of  the  whole  sample. 

In  tests  of  grass  seeds  the  process  should  be  modified  in  one  way, 
namely,  in  taking  care  to  remove  the  imperfect  seeds  before  placing  in 
the  germinating  apparatus  or  medium.  The  imperfect  seeds  are  de- 
tected in  the  same  way  as  in  the  determination  of  purity;  that  is  to 
say,  in  the  larger  kinds  of  seeds  by  the  feel,  and  in  the  smaller  and 
more  tender  varieties  by  examination  on  a glass  plate  illuminated  by 
light  from  a mirror.  Or  the  examination  can  be  made  with  greater 
certainty  by  soaking  the  seeds  and  counting  those  which  become  trans- 
parent and  rejecting  the  imperfect  ones. 

It  is  very  advantageous  in  the  examination  of  Alopecurus , Holcus , 
Anthoxantlium , etc.,  to  combine  the  germination  test  with  that  for 
purity,  as  proposed  by  Nobbe.  To  do  this  two  small  weighed  portions 
of  the  sample  are  freed  from  foreign  admixtures  and  placed  in  the 
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sprouting  bed.  At  tlie  first  examination  the  imperfect  seeds  are  re- 
moved from  the  bed,  dried,  and  their  weight  added  to  that  of  the 
foreign  admixtures  while  the  germinating  capacity  of  the  perfect 
grains  which  remain  is  determined.  In  case  of  Eolcus  and  Antlioxan- 
thum  the  outer  husk  may  be  removed  by  gentle  rubbing  and  the  grains 
with  only  the  inner  husk  remaining  may  then  be  tested  for  germinating 
power. 

The  number  of  seeds  to  be  selected  depends  upon  the  length  of  the 
experiment.  Naturally  seeds  which  germinate  slowly  are  much  more 
exposed  to  the  disturbing  action  of  microorganisms  than  those  which 
germinate  rapidly  and  are  finished  in  ten  days,  for  example.  On  this 
account  it  is  necessary  to  neutralize  the  variations  and  irregularities  by 
a large  number  of  trials.  Of  the  larger  and  firmer  seeds  ( Quercus , etc.) 
only  a small  number  are  required.  The  control  stations  belonging  to 
the  Association  of  German  Experiment  Stations  have  decided  upon  the 
following  numbers  of  duplicate  or  triplicate  samples:  Two  samples 

each  of  200  grains  of  clover  and  other  easily  germinating  seeds $ three 
of  200  grains  of  Conifer  as , grass  seeds,  etc. $ three  of  100  grains  of  Beta; 
two  of  100  grains  of  Quercus , Fagus , etc. 

Soaking. — Each  sample  of  200  or  100  seeds  is  placed  in  a beaker  and 
a considerable  quantity  of  distilled  water  added.  The  seeds  are  then 
allowed  to  soak  from  six  to  fifteen  hours.  The  soaking  softens  the  outer 
seed-coat  (testa)  and  thus  accelerates  the  germination  process.  It  is 
well  to  begin  the  soaking  in  the  morning  or  evening,  so  that  the  soaked 
seeds  will  be  ready  to  be  placed  in  the  sprouting  bed  at  the  close  or 
beginning  of  the  working  day. 

Transfer  to  sprouting  keel. — The  process  of  transferring  the  soaked 
seeds  to  the  germinating  medium  is  as  follows : A funnel  10  to  12  cm.  in 
diameter  is  covered  with  gauze  and  placed  in  a glass  cylinder  8 to  10 
cm.  in  diameter  and  30  to  40  cm.  in  height.  The  contents  of  the  beaker 
are  then  emptied  upon  the  gauze,  which  is  pressed  downward  a little 
into  the  funnel,  and  the  beaker  rinsed  until  all  the  grains  are  removed 
to  the  gauze.  The  seeds  thus  collected  in  the  funnel  are  then  carefully 
spread  in  the  moist  germinating  medium  with  a horn  spatula. 

Sprouting  bed. — (1)  For  the  germinating  medium  or  u sprouting  bed” 
folds  of  heavy  filter  paper,  doubled,  are  specially  to  be  recommended. 
The  size  is  regulated  by  the  size  and  number  of  the  seeds.  Two  or 
three  of  the  folds  are  placed  in  a clean  porcelain  dish  with  two  thick- 
nesses of  filter  paper  on  the  bottom.  They  are  likewise  covered  with 
two  thicknesses  of  filter  paper.  To  each  fold  is  attached  a tag  with  its 
number  in  Homan  numerals.  The  dish  itself  is  marked  by  a gummed 
label. 

(2)  Other  forms  of  germinating  apparatus  are  often  used.  Among 
them  Nobbe’s  earthenware  apparatus  (Fig.  3)  is  specially  to  be  men- 
tioned. The  seeds  are  placed  in  the  dish  A in  the  circular  depression 
(a)  which  is  surrounded  with  a circular  channel  (b)  filled  with  water. 
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Tlie  cover  B is  somewhat  larger  than  the  dish  A and  rests  upon  four 
supports  at  the  corners,  thus  allowing  a free  circulation  of  air  between 


the  two  parts  of  the  apparatus, 
insertion  of  a small  thermometer 

For  sprouting  beds  in 
comparative  tests  vari- 
ous other  media  are  to 
be  recommended ; among 
these  are  earth  and  sand. 

(3)  Soil  is  especially 
good  for  the  germinating 
medium  for  comparative 
tests  of  fine  grass  ( Boa , 


The  opening  (d)  may  be  used  for  the 


Agrostis , etc.)  and  forest  seeds. 


Fig.  3. — Nobbe’s  germinating  apparatus. 

For  this,  small  clean  earthenware 
pots  are  filled  with  fine  sifted  garden  soil,  which  has  been  sterilized  to 
kill  any  seeds  which  it  might  contain  and  to  destroy  molds.  When 
ready  for  use  the  soil  is  moistened,  and  the  seeds  which  have  been 
previously  soaked  in  a little  water  are  placed  carefully  upon  it.  The 
soil  acts  as  a filter  and  retains  the  seeds  at  the  surface.  The  pot 
is  then  covered  with  a disk  of  double  filter  paper  and  placed  in  a 
second  vessel,  the  bottom  of  which  is  covered  with  water,  so  that 
the  surface  of  the  soil  remains  uniformly  moist. 

(4)  For  the  sand  sprouting  bed  a porcelain  dish  with  perpendicular 
sides  is  nearly  filled  with  sterilized  sand,  to  which  25  per  cent  of  water 
is  added.  The  seeds  are  placed  upon  the  surface  of  the  sand.  If  the 
apparatus  is  placed  in  the  moist  atmosphere  of  a germinatingchamber 
a cover  is  hardly  necessary.  The  apparatus  can  be  kept  either  in  a 
germinating  chamber,  as  described  beyond,  or  in  a thermostat  and  the 
temperature  maintained  at  20°  C.  (68°  F.)  The  moisture  is  controlled 
by  daily  examination,  and  water  is  added  as  necessary. 

Paper  sprouting  beds  are  moistened  two  or  three  times  daily.  Too 
much  moisture  is  injurious,  especially  for  delicate  grass  seeds.  The 
filter  paper  should  be  barely  saturated  with  water. 

Temperature. — For  the  determination  of  the  germinating  power  of 
clover  and  other  Leguminosce , and  numerous  grasses  likewise,  such  as 
rye  grasses  ( Lolium ),  timothy,  orchard  grass,  etc.,  a constant  tempera- 
ture of  20°  0.  (68°  F.)  should  be  maintained,  which,  as  practical 
experience  shows,  will  induce  a normal  germination  process  in  seeds 
capable  of  germination.  Liebenberg  and  others  have  observed  that  a 
much  larger  percentage  of  the  seeds  of  certain  kinds  of  grasses,  as  Pou, 
Agrostis , etc.,  germinated  when  the  temperature  was  periodically  raised 
above  20°  C.  Light,  on  the  other  hand,  is  very  detrimental  to  the 
germination  process. 

The  results  of  tests  of  the  germinating  power  of  various  kinds  of 
seeds  at  20°  C.  during  the  whole  period,  and  when  the  temperature  was 
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raised  to  30°  0.  (86°  F.)  for  a period  of  six  hours  each  day  are  given  in 
the  following  table : 


Effect  of  a periodic  rise  of  temperature  on  the  germinating  power. 


Kind  of  seed. 

Germinating  power 
at — 

Kind  of  seed. 

Germinating  power 
at— 

20°  C., 
constant. 

30°  C.,  six 
hours 
daily. 

20°  C , 
constant. 

30°  C.,  six 
hours 
daily. 

Poa  pratensis 

Do 

Per  cent. 
0.  83 
7.  33 
0.  07 
2.  67 
0. 12 
4.  83 
20.  67 
35.17 
75.  87 

Per  cent. 

38.00 

40. 17 
49.  67 

53.17 
40.  67 
77.  67 

48. 00 
67. 83 
84.  67 

Poa  compressa 

A qrosf.is  nlbn.  

Per  cent. 
0. 67 

64. 17 
65.  83 
33. 67 
42.  50 
67.  33 
66.00 
42.  17 

21. 17 

Per  cent. 

55.00 

96. 00 
96. 33 
56.  00 

83.  67 

84.  50 
81.  33 
93.  00 
61.83 

Do 

Do  . 

Do 

Do 

Do 

Phalaris  arundinacea 

Alopecurus  pratensis 

Do 

Poa  nemoralis 

Do  

Do 

71 Torus  alba, 

Poa  annua 

Morus  nigra 

A constant  temperature  of  30°  0.  is  more  or  less  detrimental  to  the 
germination  of  the  majority  of  grass  seeds. 

In  accordance  with  the  action  of  the  Association  of  Agricultural 
Experiment  Stations  in  the  German  Empire,  the  following  kinds  of  seeds 
are  kept  six  hours  daily  at  a temperature  of  30°  C.  in  a separate  ther- 
mostat: Agrostis,  Aira , Alnus , Alopecurus , Phalaris , Beta , Betula , 
Glyceria , Daucus , Morns,  Nicotiana , Boa >3  and  Zea. 

Since  the  question  as  to  how  far  the  intermittent  raising  of  the  tem- 
perature corresponds  to  the  conditions  of  daily  and  nightly  temperature 
of  seeds  germinating  in  ordinary  soils  is  not  yet  decided,  for  the  pres- 
ent only  the  results  of  tests  of  germinating  power  made  at  a constant 
temperature  of  20°  0.  are  included  in  the  reports  of  the  tests. 

Examinations  during  the  process  of  germination. — The  periodical  ex- 
amination of  the  germination  experiment  is  conducted  as  follows : The 
sprouting  bed  is  inspected  from  day  to  day,  and  the  seeds  which  have 
germinated  are  removed,  counted,  and  entered  in  the  schedule  as  below, 
the  time  being  reckoned  from  the  commencement  of  the  soaking.  At 
the  same  time  the  seeds  or  germinating  plan  tie  ts  which  have  a dark 
color  at  the  points  of  the  rootlets  or  a decomposed  or  unsound  appear- 
ance are  taken  out  and  counted  as  decayed. 

It  is  not  necessary  to  make  an  examination  every  day,  although  in- 
spections made  as  often  as  possible  facilitate  the  following  up  of  the 
process  of  germination. 

Since  the  age  of  the  seeds  very  materially  affects  the  rapidity  of 
germination  as  well  as  the  absolute  germinating  capacity,  another  factor, 
germinating  energy,  must  be  taken  into  consideration.  By  this  term 
is  meant  the  percentage  of  seeds  which  germinate  during  a certain 
short  period  (see  below),  the  length  of  which  is  naturally  regulated  by 
the  kind  of  seed.  An  examination  is  made  at  the  end  of  this  period  as 
well  as  at  the  beginning  of  the  germinating  process. 
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Specimen  schedule  for  test  of  germinating  power. 


[Thus  for  the  Lolium,  numbered  1000  in  the  laboratory  register,  three 
portions  of  200  grains  each  were  taken,  in  accordance  with  the  rule  adopted 
by  the  German  stations  (see  page  197),  and  after  soaking  were  placed 
in  the  sprouting  bed.  The  experiment  was  continued  for  fourteen  days 
for  test  of  germinating  power,  but  the  estimate  of  germinative  energy 
was  based  upon  the  number  of  seeds  germinated  at  the  end  of  five 
days  (see  page  888).  The  average  number  of  seeds  germinated  in  four- 
teen days  was  161,  or  80.5  per  cent.  The  germinating  power  is  accord- 
ingly 80.5  per  cent.  The  numbers  germinated  at  the  end  of  five  days 
were  121, 125,  and  118,  respectively.  The  average  was  121.3,  which  gives 
60.7  per  cent  as  the  measure  of  the  energy  of  germination. — Ed.] 

After  a stated  period,  varying  also  with  the  kind  of  seed,  the  germi- 
nation experiment  is  brought  to  a final  close  and  the  average  percentage 
of  seeds  which  have  germinated  is  ascertained.  The  seeds  which  have 
not  yet  germinated  are  then  subjected  to  still  another  trial.  In  tests 
of  seeds  of  Leguminosce  the  seeds  which  have  not  imbibed  * water  are 
counted,  and  the  result  noted  and  expressed  in  percentage.  The  decayed 
seeds  are  registered  in  the  same  manner. 

Seeds  of  trees,  on  the  other  hand,  are  subjected  to  an  average  test, 
which  shows  the  percentages  of  (1)  imperfect  seed,  (2)  seeds  apparently 
still  fresh,  and  (3)  decayed  seeds. 

Many  seeds,  as  Pinus  strobus , etc.,  germinate  so  slowly  that,  after 
months  even,  a larger  or  smaller  percentage  remains  inert,  but  will 
germinate  if  the  test  is  continued.  On  this  account  it  is  important  to 
note  the  number  of  seeds  which  at  the  end  of  a stated  time  (forty-two 
days)  present  a perfectly  fresh  appearance  when  cut  open,  since  their 
germinating  capacity  is  highly  jirobable  even  if  not  actually  proven. 
They  are  to  be  entered  in  the  category  of  the  impervious  seeds,  i.  e., 
those  not  imbibing  water. 

Accurate  and  long-continued  researches  show  that  only  a very  small 
proportion  of  the  impervious  seeds  of  the  Leguminosce  germinate  in  the 
course  of  a year.  On  this  account  it  would  be  incorrect  to  designate 

* The  seed  of  most  of  the  uncultivated  Leguminosce , and  also  those  of  certain  culti- 
vated legumes  which  are  not  entirely  domesticated  but  still  half  wild,  usually  con- 
tain a large  percentage  of  grains  with  impervious  seed-coats, 
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1 these  hard  grains  as  either  entirely  or  even  to  a certain  extent  capable 
of  germinating.  Moreover,  any  such  assumption  would  be  only  hypo- 
thetical, since  different  kinds  of  seed  behave  differently  in  this  respect. 
Hence,  only  the  germinating  power  as  actually  found  is  to  be  taken 
into  account  in  forming  an  estimate  of  the  u intrinsic  value”  of  the  seed, 
although  the  number  of  impervious  grains  should  be  stated. 

The  Association  of  Agricultural  Experiment  Stations  in  the  German 
Empire  has  adopted  the  following  periods  of  days  for  determining  the 
energy  and  the  power  of  germination  of  different  kinds  of  seeds : 


Kind  of  seed. 


Germination — 


Energy.  Power, 


Cerealia,  Trifolium,  Lathyrus,  Pisum,  Vicia,  Lens,  Brassica,  Lepidium,  Sinapis, 
Camelina,  Papaver,  Linum , Cannabis , Nicotiana , Cichorium,  Spergula,  Heli- 
anthus 

Cucumis,  Cucurbita , Faba,  Lupinus,  Poterium,  Spinacia,  Polygonum... 

Lotus , Ornithopus,  Althcea,  Beta,  Phleum,  Lolium,  Phalaris,  Festuca  pratensis. . . 

Daucas,  Foeniculum , Anthriscus,  Onobrychis,  Sorghum 

Agrostis , Aira,  Glyceria 

Anthoxanthum , Phalaris,  Deschampsia,  Trisetum,  Dactylis,  Holcus,  Festuca 
ovina , F.  rubra,  Alopecurus,  Pimpinella,  Morus 

Cynosurus,  Poa , Alnus,  Picea , Betula,  Quercus,  Fag-us 

Pinus  sylvestris,  Abies,  Acer 

Pinus  strobus,  P.  cembra,  P.  austriaca,  Pomacece 


Days. 


Days. 


For  seeds  which  grow  in  clusters  with  varying  numbers  of  seeds 
joined  closely  together,  as,  for  example,  beet,  Poterium , etc.,  the  method 
of  determining  the  germinating  power  must  be  somewhat  modified. 
After  the  close  of  the  germination  experiment  the  total  number  of  the 
seeds  which  were  present  in  the  clusters  must  be  determined  by  an 
u average  test,”  and  the  number  of  germinating  plantlets  be  referred 
to  this  total  number  of  seeds  for  estimate  of  percentages.  The  num- 
ber of  the  germinating  plantlets  is  obtained  as  follows : 

Each  of  the  100  clusters  of  a sprouting  trial  which  has  produced 
1,  2,  3 or  more  germinating  plantlets  either  at  the  same  time  or  suc- 
cessively, is  removed  from  the  original  bed  at  the  time  of  the  first 
examination.  The  germinating  plantlets  are  then  cut  out  with  a sharp 
knife  and  the  clusters  placed  in  a special  bed  whose  number  corre- 
sponds to  the  number  of  germinating  plantlets  already  produced  by 
the  cluster.  If,  at  the  next  examination  the  cluster  is  found  to  have 
produced  one  or  more  new  germinating  plantlets,  these  are  removed  as 
before,  and  the  cluster  is  transferred  to  a bed  which  bears  a higher 
number,  equivalent  to  the  total  number  of  plantlets  which  the  cluster 
has  produced.  The  examinations  are  made  on  the  third,  fifth,  eighth, 
and  eleventh  days  and  the  test  is  closed  on  the  fourteenth  day.  The 
sums  of  all  the  plantlets  of  the  clusters  of  each  bed  are  added  together. 
The  average  of  all  the  clusters  is  accurately  made  up,  and  especial  care 
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is  taken  that  no  cavities  which  were  empty  at  the  beginning  be  counted 
as  seeds. 

With  different  kinds  of  beet  seed  both  the  number  of  seeds  in  the 
clusters  and  the  size  of  the  clusters  themselves  differ  very  widely ; and, 
furthermore,  in  some  lots  large  and  in  others  small  clusters  predomi- 
nate. Hence  it  is  convenient  to  refer  the  number  of  germinated  seeds 
to  one  gram  of  the  clusters.  For  this  purpose  the  average  weight  of 
each  100  clusters  and  also  the  weights  of  two  lots  of  1,000  clusters  are 
determined.  From  the  average  of  these  2,300  clusters  the  number  of 
germinated  seeds  per  gram  of  clusters  is  calculated.  For  example,  in 
a trial  100  clusters  produced  367  germinating  plantlets  and  100  clusters 
weighed  2.23  grams.  Hence  1 gram  of  clusters  produced  367  2.23, 

or  164.5  plantlets. 

In  the  selection  of  the  clusters  for  the  test  the  greatest  possible  care 
should  be  taken  that  they  represent  the  character  of  the  sample. 

Calculation  of  the  intrinsic  value. — The  intrinsic  value  of  a sample  of 
seed  is  expressed  by  the  percentage  of  grains  capable  of  germinating 
which  are  contained  in  the  pure  seed,  the  weight  of  which  is  also 
expressed  in  percentage.  For  example,  let  R equal  the  percentage  of 
purity  and  K the  percentage  of  germinating  power,  then  — repre- 
sents the  intrinsic  value  of  the  sample.  This  item  is  included  in  the 
report  of  the  investigation. 

ADDITIONAL  TESTS  OF  THE  VALUE  OF  SEEDS  EMPLOYED  BY  THE 
SEED-CONTROL  STATIONS. 

In  addition  to  the  intrinsic  value  of  a given  lot  of  seed  for  sowing  as 
thus  determined,  still  another  set  of  factors  are  to  be  taken  into  ac- 
count, namely: 

(1)  The  genuineness  of  the  species , i.  e .,  whether  the  seed  is  u true  to  name.” — 
With  the  exception  of  a few  rare  grasses  and  other  species,  almost  any 
kind  of  ordinary  agricultural  seeds  may  be  distinguished  from  others  by 
sufficiently  careful  examination  of  the  grains.  But  the  external  simi- 
larity of  seeds  of  different  species  or  varieties  makes  very  easy  the 
substitution  of  other  and  generally  less  valuable  kinds,  so  as  to  de- 
ceive the  careless  or  inexpert  buyer.  Even  to-day  we  sometimes  find 
the  worthless  “wavy”  or  “flexuous”  hair  grass  {Air a flexuosa)  in  place 
of  the  valuable  yellow  oat  grass  {Trisetum  \Avena\flavescens ),  the  totally 
unproductive  Poa  compressa  in  place  of  Poa  pratensis , and  Agrostis 
capillaris  in  place  of  Agrostis  alba , var.  gigantea.  Still  other  substi- 
tutes come  into  market  with  such  names  as  u blue  grass  ” and  “fiorin 
grass,”  which  do  not  frighten  buyers.  In  fact,  substitutes  consisting 
in  large  part  or  entirely  of  worthless  forest  and  shade  grasses  are 
offered  under  the  names  of  valuable  meadow  grasses.  In  addition  to  the 
characteristic  appearance  of  the  seed  itself,  such  substitutes  are  char- 
acterized by  the  presence  of  seeds  of  certain  accompanying  varieties  of 
forest  and  shade  plants  which  do  not  grow  in  meadow  lands. 
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I would  call  special  attention  to  the  peculiar  fraud  in  the  u Chili 
lucern.”  The  seed  which  comes  into  market  under  this  fine-sound- 
ing name  is  nothing  more  nor  less  than  the  residue  from  the  wash- 
ing of  wool,  and  is  composed  mostly  of  Medieago  denticulata , M.  his - 
pida,  and  M.  maculatci , with  other  seeds  whose  prickly  envelopes 
are  caught  by  the  sheep  at  pasture  and  remain  tangled  in  the  wool. 
Hundreds  of  pounds  of  this  seed  material,  containing  only  annual  and 
not  perennial  kinds  of  lucern,  is  obtained  from  the  washings  of  the  wool 
of  South  American,  Australian,  and  East  Indian  sheep.  It  usually 
contains  steel  teeth  from  the  cards  which  are  used  in  carding  the  wool. 
If  a sample  of  such  seed  is  spread  out  and  a magnet' passed  through 
it,  a great  number  of  these  teeth,  about  1 cm.  in  length,  will  be  found. 
These  give  abundant  proof  of  the  character  of  the  seed.  Furthermore, 
the  size  and  shape  of  the  seed  are  so  characteristic  that  it  is  very  easy 
to  distinguish  between  this  and  cultivated  lucern. 

(2)  The  genuineness  of  the  variety. — Only  in  rare  cases  can  the  variety 
of  a kind  of  seed  be  distinguished  by  the  kernel  itself.  In  other  cases 
this  must  be  decided  by  a field  test.  Differences  of  variety  in  the 
smaller  kinds  of  seeds  are  the  least  possible  to  distinguish.  This  is 
very  difficult  with  varieties  of  Brassica — for  example,  Brassica  rapa — 
but  relatively  easier  with  the  larger  kinds  of  seeds,  as  the  Leguminosce 
( Pisum , Phaseolus , Paha , etc.),  and  the  cereals.  The  use  of  microscopic 
sections  is  almost  always  essential,  and  in  all  cases  comparison  with  a 
large  collection  of  standard  specimens  of  seeds  is  absolutely  necessary. 

The  above  and  likewise  the  following  questions  are  among  the  most 
difficult  tasks  demanded  by  seed  control,  and  they  can  be  solved  only 
with  the  aid  of  abundant  use  of  the  literature  of  the  subject,  thorough 
knowledge  of  botany,  and  large  experience. 

(3)  The  origin  of  the  seed. — If  the  farmer  wishes  to  obtain  a good 
yield  it  is  of  great  consequence  that  the  seed  which  he  sows  upon  his 
land  shall  have  been  grown  under  similar  climatic  conditions  and  such 
as  are  not  in  a marked  degree  unfavorable.  It  is  therefore  impor- 
tant to  discriminate  between  seeds  from  different  sources.  Neither 
color,  size,  nor  shape  is  a sure  means  for  telling  the  source,  but  the 
kinds  of  seed  which  occur  incidentally  in  a given  sample  are  indicative 
of  its  origin.  This  means  that  a botanical  analysis  should  be  made  of 
the  weed  seeds.  For  instance,  if  a sample  of  seed  contains  weed  seeds 
which  are  geographically  localized,  or  seeds  of  such  plants  as  ripen  very 
late  in  northern  or  high  latitudes,  it  is  fair  to  assume  that  the  seed 
originated  in  a particular  locality  or  a southern  latitude,  as  the  case 
may  be.  A preponderance  or  the  isolated  occurrence  of  such  weed 
seeds  will,  when  the  other  foreign  seeds  are  taken  into  account,  serve 
to  indicate  whether  the  entire  sample  or  only  an  admixture  belongs  to 
a given  locality. 

In  general,  it  is  not  a difficult  matter  to  determine  the  continental 
origin  of  seeds,  e.  g .,  whether  they  are  European  or  American,  In  Her- 
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many  tlie  detection  of  tlie  American  variety  of  red  clover,  which  is 
largely  imported,  and  which  is  characterized  by  long  and  thick  hairs, 
has  been  developed  into  a definite  method. 

The  regular  occurrence  of  highly  characteristic  kinds  of  seed  in  Amer- 
ican red  clover,  and  among  them  those  of  plants  specifically  American, 
which  have  not  been  observed  to  ripen  at  all  in  middle  Europe — or,  at 
least,  not  within  the  period  in  which  clover  becomes  matured  for  cut- 
ting— furnishes  a series  of  infallible  indications  of  the  origin,  especially 
as  they  are  in  sharp  contrast  to  the  numerous  specifically  European 
weed  seeds,  which  are  also  highly  characteristic.  Almost  every  lot  of 
red-clover  seed  from  the  United  States  is  found  to  contain,  even  when 
thoroughly  purified,  varying  quantities  of  the  following  seeds:  Ama- 
ranthus  retro flexus,  Ambrosia  artemisicefolia , Anfhemis  cotula , Clienopod- 
ium  album , Cuscula  racemosa , Euphorbia  sp.  americana , ( Eehinoehloa ) 
Panicum  crus-galli , (Digitaria)  Panicum  filiformis,  (Digitaria)  P.  sanguin- 
alis , Lepidium  virginicum , Panicum  capillar e , Phleum  pratense , Plantago 
aristata , P.  rugelii , Polygonum  persiearia , Bumex  aeetosa , B.  acetosella , 
Setaria  glauca , S.  viridis  major,  Specularia  perfoliata , Teucrium  cana- 
dense , and  Verbena  urticce folia. 

Specifically  American  seeds  are  never  found  in  European  clover  seed, 
but  in  their  stead  the  following  varieties  occur : 

Anagallis  arvensis , Antliemis  arvensis , Chrysanthemum  segetum , Cicho- 
rium  intybus , Cuscuta  trifolii , Daucus  carota , Echium  vulgar e,  Geranium 
palustre , Plantago  lanceolata , Polygonum  lap athi folium,  P.  aviculare , P. 
convolvulus , Melandium  album , Lampsana  communis , Prunella  vulgaris , 
Pyrethrum  inodor um,  and  Sherardia  arvensis. 

Both  American  and  European  weed  seeds  are  so  characteristic,  and 
American  seeds  contain  the  former  in  such  quantities,  that  even  mix- 
tures of  American  with  European  seeds  maybe  distinguished  by  means 
of  them.  In  this  connection  it  should  be  specially  noted  that  not  the 
occurrence  of  a single  species  of  seed,  and  far  less  that  of  a single 
grain  of  a kind,  can  prove  anything  in  itself,  but  that  the  total  evidence 
must  be  weighed  before  a just  conclusion,  as  regards  the  origin  of  the 
sample,  can  be  reached.  The  relative  amounts,  as  well  as  the  total 
number  of  foreign  constituents,  should  also  be  taken  into  considera- 
tion. 

The  weed  seeds  found  in  the  grass  seeds  of  both  continents  are  in 
part  alike,  but  may  be  distinguished  by  well-known  varieties.  The  fol- 
lowing have  been  frequently  observed  in  American  orchard  grass:  Poa 
and  timothy  seed,  Paspalum  stoloniferum , P.  ciliatifolium , Bubus  idceus , 
Potentilla  sp.  americana , Carex  sp.,  etc.  European  grass  seed  very  often 
contains  Anthriscus  sylvestris , Carum  carui,  Crepis  virens , Gallium  mol- 
lugo , Myosotis  stricta , Potentilla  argentea , Banunculus  acer , B.  sceleratus , 
Salvia  pratensis , S.  verticillata , Trisetum  flavescens , Vicia  tetrasperma , 
U.  hirsuta , Trifolium  campestre , etc. 

The  investigation  and  determination  of  the  origin  of  seeds  from  dif 
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ferent  sections  of  the  same  general  division  of  the  world  is  more  diffi 
cult,  but  even  here  there  are  numerous  points  which  make  a distinction 
possible.  The  distinction  between  southern  European  and  Russian 
seeds  has  been  drawn  with  fairly  good  success  by  means  of  the  reg- 
ular occurrence  of  characteristic  weed  seeds*  and  doubtless  the  same 
methods  will  apply  to  distinguish  seeds  from  Canada  and  the  Atlantic 
States  from  those  of  the  more  central  and  southern  sections  of  the 
United  States. 

Investigations  on  the  subject  have  brought  out  a number  of  indications 
by  means  of  which  it  is  possible  to  distinguish  between  the  seed  of 
North  and  South  American  red  clovers  and  lucerns.  Although  Ambro- 
sia, Plantago  rugelii , and  P.  aristata  appear  to  be  absent  from  South 
American  seeds,  other  varieties,  all  of  which  are  not  yet  fully  described, 
may  be  mentioned,  namely : Bidens  clirysanthemoides , Nicandra  pliys- 
aloides , Calandrinia  umbellata , G.  procumbens , Guscuta  chilensis , Meli- 
lotus  elegans , Amarantus  sp.,  Helianthus  annuus , Gentaurea  sulphur ea , 
Fumaria  sp.,  etc. 

(4)  The  absolute  weight  of  the  seeds. — A large  and  fully  developed  seed 
grain  supplies  the  germinating  plantlet  with  an  abundance  of  food  and 
insures  a thrifty  development.  For  this  reason  alone  a high  weight  of 
the  seed  grains  to  be  sown  is  desirable,  leaving  out  of  account  the  fact 
that  this  property  is  also  indicative  of  a variety  which  has  been  well 
developed  by  cultivation.  To  determine  the  average  weight  per  grain, 
two  or  three  samples  of  1,000  grains,  each  representing  the  character  of 
the  whole  sample  as  closely  as  possible  as  regards  size,  are  weighed  (in 
grams)  separately.  The  average  of  the  weighings  gives  the  average 
weight  of  the  grain  of  seed  (in  milligrams).  In  the  selection  of  the 
grains  the  greatest  care  should  be  taken  that  all  possible  portions  of 
the  sample  be  represented.! 

The  envelope  which  surrounds  the  caryopsis  of  Graminece  often  con- 
stitutes a comparatively  large  part  of  the  weight  of  the  seed.  With 
oats  this  factor  is  quite  important.  The  better  kinds  have  a lighter 
husk  than  the  poorer  ones.  Its  weight  is  obtained  by  removing  the 
husks  from  a weighed  quantity  of  average  grains  by  means  of  forceps 
with  roughened  points.  The  weight  of  the  husks  is  referred  to  that  of 
the  whole  seeds. 

(5) -  The  weight  of  a hnown  volume  of  seed. — The  larger  kinds  of  seed, 
especially  cereals,  have  been  tested  since  time  immemorial  by  weight 

^Southern  European  seeds  are  characterized  by  the  occurrence  of  C'ephalaria 
franssylvanica,  Helminthia  echroides,  Arthrolobium  scorpioides,  Centaurea  sulphured,  C. 
paniculata,  Lactuca  perennis,  Crepis  biennis,  Hibiscus  trionum,  Hyoseris  scabra,  etc.; 
while  Russian  seeds  contain  several  kinds  of  Cirsium,  Anthemis  tinctoria,  Hyoscyanus 
nigra,  Nigelia  arvensis , Dracocephalum  thymiflorum,  Silene  dichotoma,  Berteroa  incana, 
Barb  area  vulgaris,  and  many  others. 

| In  his  “ Handbuch  der  Samen'kunde,,>  p.  500,  Prof.  Nobbe  gives  the  average  weight 
per  grain  of  different  seeds,  obtained  by  weighing  a great  many  samples  of  the  same 
kind  of  seed. 


SEED  INVESTIGATION  AND  CONTROL. 


893 


of  a given  volume.  From  the  physical  standpoint  this  means  the  weight 
of  the  grains  which  will  fill  the  u unit  of  volume,”  but  accurate  investi- 
gations have  shown  that  this  quantity  depends  upon  the  resultant  of 
a number  of  variable  properties,  partly  external  and  partly  internal,  of 
the  grain  itself.  The  determination  can  be  made  by  either  of  two 
mehods,  namely,  measuring  the  space  which  a weighed  quantity  of  grain 
fills,  or  weighing  the  unit  of  volume  (1  liter)  of  the  seed.  Of  late  the 
latter  method  is  more  commonly  practiced. 

Forms  of  apparatus  all  based  upon  the  same  principle  are  being  con- 
tinually brought  to  greater  perfection,  especially  in  respect  to  the 
accuracy  of  measurement  of  the  quantity  of  seed  which  fills  a given 
unit  of  volume.  The  form  of  the  measure  is  cylindrical  and  its  height 
and  diameter  affect  the  results,  as  does  also  the  way  in  which  the  grain 
is  poured  in.  The  principles  on  which  this  apparatus  is  constructed 
belong  to  the  province  of  jdiysics,  and  their  explanation  would  lead  us 
too  far  from  our  subject. 

For  the  sake  of  uniformity  the  u Normal  weights  and  measures  com- 
mission ” has  devised  an  apparatus,  to  be  used  in  the  German  Empire, 
by  which  the  weight  of  a liter  of  seed  can  be  ascertained. 

As  regards  the  use  of  this  method  it  should  be  noted  that,  in  pursu- 
ance of  the  action  of  the  Association  of  Agricultural  Experiment  Sta- 
tions in  the  German  Empire,  all  kind  of  cereals  are  to  be  tested  pure — that 
is  to  say,  free  from  all  foreign  admixture.  This  condition  practically 
excludes  the  application  of  the  method  for  the  smaller  kinds  of  seeds 
in  which,  in  the  nature  of  the  case,  there  would  be  very  considerable 
sources  of  error.  Furthermore,  the  method  of  the  determination  of  the 
weight  of  a given  volume  is  not  adapted  to  hairy  or  bearded  seeds  with 
rough  surfaces.  Finally,  it  is  to  be  remarked  that  results  should  be 
based  on  the  average  of  at  least  three  weighings. 

(6)  Horny  and  starchy  seeds. — In  forming  an  estimate  of  many  kinds 
of  grain  the  properties  indicated  by  the  terms  u glassy  ” or  u vitreous,” 
u horny,”  and  u mealy”  or  u starchy”  must  be  taken  into  account. 
With  a large  amount  of  proteid  matter  deposited  in  the  cells  the  vit- 
reous, and  with  less  the  mealy,  structure  prevails.  The  character  is 
ascertained  by  cutting  the  seed  open. 

Forceps  may  be  used  in  the  examination  of  single  grains,  but  when 
the  percentage  of  horny  and  starchy  grains  is  to  be  found  and  a large 
number  is  required  the  “farinatom  ” is  used.  This  apparatus  is  quad- 
rangular in  shape  and  provided  with  several  interchangeable  plates. 
Each  of  these  plates  has  four  rows  of  twenty-five  holes  to  receive  the 
grains  of  seed.  The  grains  are  placed  perpendicularly  in  the  holes, 
into  which  they  should  sink  for  half  their  length.  A sharp,  three-cor- 
nered knife  is  then  passed  close  over  the  surface  of  the  plate,  the  grains 
being  pressed  at  the  same  time,  so  as  to  hold  them  in  position  on  the 
plate.  In  this  way  all  the  seeds  are  cut  in  tAvo  and  their  sections 
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exposed  for  examination.  The  grains  can  then  be  sorted  out  as  horny 
or  starchy  and  the  results  expressed  in  percentages. 

“ Horny”  kinds  of  wheat  pass  as  the  most  valuable,  but  u starchy”* 
barley  is  better  adapted  to  the  manufacture  of  spirits  than  the  “ vit- 
reous.” 

(7)  Color  and  other  external  characters  of  seed. — These  are  for  the 
most  part  of  little  importance  in  the  estimation  of  the  value.  At  the 
same  time  various  external  features,  such  as  color  and  luster,  aifect 
the  market  value  of  seeds,  and  frequent  attempts  are  made  to  produce 
them  by  artificial  means,  and  thus  to  “ improve”  the  appearance  of  the 
seed.  But,  as  a matter  of  fact,  such  treatment,  e.  g .,  the  coloring  of 
seeds  or  bleaching  them  with  sulphur  dioxides,  as  is  done  with  white 
and  scarlet  clover,  injures  the  vitality  of  the  seed  and  thus  reduces  its 
intrinsic  value.  The  polishing  of  seeds  with  grease  is  also  injurious. 

As  a rule,  artificial  coloring  is  very  easily  discovered,  and  treat- 
ment with  sulphur  may  be  detected  by  adding  pure  zinc  and  sulphuric 
acid  to  the  aqueous  extract  from  the  sample  and  testing  for  sulphu- 
retted hydrogen  with  lead  paper. 

In  cases  where  the  general  color  of  the  seed  is  affected  by  the  pres- 
ence of  green  and  unripe  or  old  and  dark-brown,  shriveled  grains,  this 
appearance  indicates  an  inferior  quality  and  the  intrinsic  value  of  the 
seed  will  be  found  to  be  affected,  but  differences  in  the  finer  shadings 
of  natural  color  are  a result  of  climate,  seasons,  and  soil,  and  are  useless 
as  indexes  of  the  value. 

THE  EQUIPMENT  AND  APPARATUS  OF  A SEED-CONTROL  STATION. 

The  equipment  required  for  a seed-control  station,  including  both 
material  outfit  and  working  force,  will  depend  upon  the  amount  of 
investigation  to  be  carried  on.  On  this  account  an  approximately  accu- 
rate plan  for  the  work,  or  at  least  an  estimate  of  the  minimum  amount 
of  investigation,  should  be  decided  upon  at  the  start  and  the  arrange- 
ments made  accordingly. 

Laboratory  rooms  and  their  contents. — For  a station  with  ordinary 
requirements  as  regards  work  to  be  done,  the  following  rooms  are 
needed : 

I. — A commodious,  well-lighted  working  room,  with  a number  of  well- 
lighted  working  tables.  The  latter  should  not  have  a southern  expo- 
sure. This  laboratory  should  contain : 

(1)  A large  desk  for  apparatus  supplied  with  (a)  filter  and  glazed 
paper;  (h)  printed  matter,  blank  forms,  etc.;  (c)  clover  sieves,  horn 
spatulas,  and  various  smaller  utensils;  (d)  miscellaneous  apparatus,  e. 
g .,  apparatus  for  determination  of  weight  of  a definite  volume,  a chaff 
separator,  an  apparatus  for  accurate  separation  (see  “winnowing 
machine”  beyond),  apparatus  for  shaking  clover  sieves,  various  ther- 
mometers, and  also  grain  and  clover  sampling  tubes. 
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(2)  Optical  instruments  and  aids,  (a)  one  or  more  microscopes,  to  be 
kept  in  separate  cases  or  a small  cupboard;  (b)  an  assortment  of  good 
lenses*  for  seed  examination. 

(3)  A repository  for  empty  bottles,  glass  receptacles  for  sauries 
wbicb  are  to  be  studied,  u smaller  average  samples,”  selected  seed  and 
other  substances,  and  all  specimens  which  are  being  worked  upon. 

(4)  A standard  seed  collection  in  a glass  case,  t This  should  contain 
specimens  of  seeds  of  the  different  species  and  varieties  of  the  most 
important  cultivated  plants,  and  also  other  kinds,  including  especially 
weed  seeds. 

This  collection  may  be  easily  and  conveniently  set  up  in  the  following 
manner:  The  various  kinds  of  seed  are  placed  in  white  glass  cork-stop- 
pered bottles,  and  arranged  in  systematic  order.  Each  bottle  will  bear 
a label  showing  the  name,  origin,  date  of  collection,  ripeness,  etc.,  of 
the  seed.  If  the  collection  is  a very  comprehensive  one  it  may  be  placed 
in  a separate  room,  but  on  the  whole  it  can  be  used  more  conveniently 
and  to  better  advantage  when  it  is  located  within  easy  reach. 

(5)  The  most  important  literature  of  the  subject. 

(6)  One  or  more  accurate  balances. 

The  utensils  needed  for  constant  use,  as  forceps, horn  spatulas,  labels, 
glazed  paper,  and  a lens,  should  be  kept  in  a drawer  of  the  working 
table.  One  or  two  large  tables  upon  which  samples  maybe  placed 
when  received  and  various  incidental  work  done  are  also  necessary.  A 
table  is  very  well  adapted  for  the  reception  of  packages  of  counted  and 
soaked  seeds  which  are  to  be  put  in  the  sprouting  beds. 

II. — A room  with  temperature  as  constant  as  possible  du  ring  the  whole 
year.  This  room  may  be  most  conveniently  located  in  the  cellar,  but 
should  be  in  direct  communication  with  the  working  room.  In  it  should 
be  kept  the  thermostats,  which  should  be  in  special  charge  of  a compe- 
tent person.  This  room  should  contain: 

(1)  One  or  more  large  germinating  chambers,  as  may  be  necessary  (a 
detailed  description  of  these  is  given  beyond),  and  a number  of  small 
thermostats  (incubators). 

(2)  Eeceptacles  for  the  distilled  w'ater  to  be  used  in  the  germinating 
tests.  These  should  be  large  bottles,  conveniently  placed,  and  easily 
moved.  Wash  bottles  of  one  liter  capacity  are  used  for  moistening  the 
germinating  media  and  the  seed  counted  out  for  soaking. 

(3)  Other  apparatus  for  regulating  temperature  and  gas  pressure. 

If  the  examinations  of  the  germinating  seeds  are  to  be  made  in  this 
room  it  should  be  well  provided  with  conveniences  for  lighting  and  with 

* Cylinder  lenses  or  at  times  ordinary  reading  lenses  with  a good-sized  field  are  to 
be  recommended  for  picking  out  the  finer  seeds.  For  the  study  of  single  seeds  an 
aplanatic-ackromatic  lens  is  absolutely  necessary.  Such  lenses  are  supplied  by 
Zeiss,  of  Jena,  for  $3  each. 

t [Standard  seed  collections  can  be  obtained  in  bottles,  labeled  and  classified  for 
use,  from  parties  in  Germany. — Ed.] 


896 


EXPERIMENT  STATION  RECORD. 


working  tables,  in  order  to  avoid  carrying  tlie  sprouting  beds  back  and 
forth. 

III.  — A room  with  shelves,  on  which  samples  that  have  been  exam- 
ined are  to  be  placed  in  the  order  of  the  record.  The  u smaller  average 
sample,”  i.  c.,  the  pure  seed  (ft),  and  the  u foreign  admixtures  ” (c)  (see 
page  797),  and  also  dodder  seed,  etc. — should  be  placed  with  each  sample 
for  convenient  reference  in  case  of  discrepancy.  The  samples  need  not 
be  kept  beyond  a stated  period. 

IV.  — A room  for  the  director,  in  which  the  records,  etc.,  of  the  station 
should  be  kept.  Its  arrangement  should  be  that  of  any  scientific  work- 
ing room. 

It  is  a very  great  advantage  for  the  station  to  be  connected  with  a 
chemical  laboratory  or  institute.  If  it  engages  in  physiological  research 
an  analytical  laboratory  is  much  to  be  desired.  If  cultivation  experi- 
ments are  to  be  undertaken  some  land  is  necessary,  but  for  simple  ex- 
periments a glass  extension  of  the  station  and  the  necessary  garden 
implements  will  suffice. 


Fig.  4. — Shaking  apparatus. 


V. — The  following  forms  of  apparatus  are  to  be  recommended  for 
facilitating  the  estimation  of  purity : 

(1)  Sieves. — Those  of  circular  shape  made  of  tin  or  brass  are  best 
adapted  to  the  purpose.  The  holes  should  be  2,  1.5,  1.25, 1,  0.5,  and 
0.25  mm.  in  diameter.  Each  sieve  should  be  5 cm.  in  depth,  and  should 
have  a slightly  beveled  projection  on  the  under  side  to  fit  into  the  top 
of  the  sieve  below,  so  that  the  sieves,  when  used  in  series,  may  fit 
tightly  together.  The  bottom  of  the  sieve  may  be  closed  by  a tightly- 
fitting  cylinder  of  the  same  depth  as  the  sieve  itself.  The  top  is  closed 
by  a cover.  In  this  way  each  sieve  may  be  used  separately,  or  they 
may  be  used  in  series,  when  it  is  desired  to  separate  or  u fractionate  ” 
a mixture  of  seeds.  Three  sizes  of  these  (Nobbe’s)  sets  of  sieves  are 
in  common  use.  They  are  8,  12,  and  20  cm.  in  diameter,  respectively, 
but  a larger  set  of  only  three  pieces,  with  holes  2,  1.5,  and  1 mm.  in 
diameter,  may  also  be  had. 
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The  sieves  are  shaken  by  hand,  a very  convenient  way  being  to  give 
them  light  horizontal  imx>acts  against  the  palm  of  the  empty  hand. 
When  several  samples  are  to  be  shaken  at  one  time,  the  shaking  appa- 
ratus made  by  Lenoir  & Forster,  of  Vienna  (Fig.  4),  will  be  found 
serviceable.  The  apparatus  is  adapted  to  hand  power  or  may  be  con- 
nected with  a small  motor. 

(2)  Chaff  separator  (Fig. 

5)  devised  by  Nobbe.  This 
consists  of  a glass  vessel, 
with  a cover,  and  holding 
inside  a smaller,  beaker- 
shaped glass,  in  which  the 
grass  seed  containing  chaff 
is  placed.  A continuous 
blast  of  air  from  a small 
rubber  bellows  is  directed 
upon  the  substance  in  the 
inner  vessel,  and  all  the  fig.  5.— chaff  separator. 

lighter  constituents  are  thus  blown  over  the  edge,  and  drop  to  the 
bottom  of  the  outer  receptacle. 

(3)  Winnowing  machine. — Larger  quantities  of  seed  maybe  handled 
more  easily  but  less  accurately  in  the  apparatus*  made  by  Lenoir  & 
Forster,  of  Vienna  (Fig.  G).  This  (fanning  mill)  combines  two  inclined 


Fig.  6.— Winnowing  machine. 

surfacesand  a rotating  fan.  Arapid  rotary  motion  is  imparted  to  the  fan 
and  at  the  same  time  an  oscillatory  one  to  the  inclined  surfaces  by  turn- 
ing a crank. 

(4)  Balances. — The  determination  of  purity  of  many  grass  seeds  and 
other  seeds  which  contain  large  quantities  of  foreign  admixtures  involves 

* In  the  use  of  this  apparatus  the  greatest  care  must  he  taken  that  none  of  the 
chaif  escapes. 
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a large  number  of  weighings,  and  besides  this  there  are  apt  to  be  times 
when  a specially  large  amount  of  weighing  must  be  done.  On  this  ac- 
count short-arm  balances  which  weigh  to  0.5  mg.  with  the  greatest 
rapidity  are  recommended.  The  advantages  gained  by  the  quick  swing 
may  be  further  increased  by  taking  the  weights  of  the  second  and  third 
decimal  places  directly  from  the  balance  beam  by  the  use  of  a 50  mg. 
rider,  so  that  no  smaller  weights  than  those  of  decigrams  are  placed  in 
the  pan.  The  number  of  balances  is  regulated  by  the  needs  of  the  sta- 
tion and  the  number  of  assistants. 

VI. — Apparatus-and  appliances  for  determination  of  the  germinating 
power.  Several  forms  of  germinating  chambers,  thermostats,  drying 
chambers,  etc.,  are  employed. 

(1.)  Thermostats . — A form  of  germinating  chamber  which  is  used  in 
the  determination  of  the  germinative  power  of  most  seeds  at  20°  0. 
(68°  F.)  has  given  most  satisfactory  results  in  the  botanical  laboratory 
at  Hamburg.  It  is  made  as  follows : 

The  chamber  is  about  1.6  meters  in  height  and  85  cm.  in  length  and 
width,  inside  measure.  It  has  a pair  of  doors  on  each  of  two  opposite 
sides.  The  sides,  top,  and  doors  are  of  wood  and  lined  on  the  inside 
with  a covering  of  asbestus  5 mm.  thick.  The  walls  are  double  and  the 
space  between  them  is  filled  with  powdered  charcoal,  or  may  be  left 
empty.  There  are  circular  openings  of  about  4 cm.  diameter  at  the 
top  and  bottom  of  the  sides  of  the  chamber.  Shelves  made  of  gal- 
vanized iron  rods  about  5 cm.  apart  are  supported  at  perpendicular 
intervals  of  12  cm.  by  cleats  also  of  galvanized  iron,  in  such  a way  that 
they  can  easily  be  removed.  A Reichart  thermo-regulator  as  improved 
by  Lothar  Meyer  is  placed  midway  between  the  top  and  bottom  of  the 
chamber  and  about  10  cm.  from  the  double  door.  The  principle  of  the 
regulator  is  that  the  flow  of  gas  is  controlled  by  the  top  of  a mercury 
column,  which  is  kept  in  place  by  ether  vapor.  This  form  of  regulator 
is  especially  to  be  recommended  when  the  desired  temperature  is  only 
slightly  above  that  of  the  surrounding  medium.  A minimum  and  max- 
imum thermometer  should  be  supported  in  a horizontal  position  near 
the  regulator,  so  that  any  irregularities  in  the  working  of  the  latter 
may  be  immediately  noticed.  This  germinating  chamber  is  placed  in 
the  middle  of  the  room,  and  has  worked  admirably,  although  some- 
times in  winter  the  surrounding  temperature  has  sunk  as  low  as  5°  O. 
In  spite  of  tins  the  thermometer  has  always  stood  at  exactly  20°  when 
the  chamber  has  been  opened  in  the  morning. 

I also  desire  to  mention  a second  method  for  securing  a constant 
temperature,  namely,  the  use  of  a current  of  air  of  a constant  tempera- 
ture. A greater  amount  of  gas  is  required  for  this,  inasmuch  as  the 
removal  of  the  warm  air  is  rather  rapid.  The  cover  of  the  chamber  is 
provided  with  a chimney  tube,  at  the  bottom  of  which  a not  too  small 
flame  is  allowed  to  burn ; this  produces  a draft  of  air  through  the  chain- 
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ber.  Tlie  air  enters  the  chamber  through  one  or  more  tubes,  which  are 
surrounded  by  water  kept  at  a constant  temperature.  The  water  may 
be  conveniently  held  in  the  double 
bottom  of  the  apparatus  and  heated 
by  a number  of  micro-burners. 

For  smaller  thermostats  the  prin- 
ciple of  completely  surrounding 
the  space  with  a layer  of  water  is 
most  accurate.  The  thermostat  of 
Hueppe  with  rectangular  shelves 
and  a door  in  front  is  to  be  espe- 
cially recommended  for  this  pur- 
pose. 

In  order  to  regulate  the  tempera- 
ture of  the  above-described  appa- 
ratus for  a long  time  constant  gas 
pressure  is  important.  Even  the  Fig.  7.— Gas-pressure  regulator, 

most  delicate  adjustment  of  the  regulator  fails  if  the  gas  is  subject 
to  considerable  fluctuations  of  pressure,  as  is  sometimes  the  case  in 

large  cities.  On  this  account  the  gas 
should  be  allowed  to  pass  through  a gas- 
pressure  regulator  before  it  enters  the 
regulator  within  the  germinating  cham- 
ber. 8ucli  a gas-pressure  regulator  (Fig. 
7)  may  be  procured  from  B.  Muencke, 
Berlin.  If  the  flame  is  held  at  a mini- 
mum stand  by  a separate  cock  an  auto- 
matic extinguisher  is  almost  superflu- 
ous, unless  there  is  danger  that  the  flow 
of  gas  may  cease  altogether  at  times.  In 
this  case  special  burners  which  shut  oft 
the  gas  automatically  when  the  flame  is 
extinguished  are  to  be  recommended. 
Ordinary  micro  - burners  are  provided 
with  small  mica  cylinders  which  prevent 
the  flame  from  being  extinguished  by 
unavoidable  drafts  of  air. 

(2)  A drying  chamber.— This  may  be 
used  in  determining  the  moisture  con- 
tent of  seeds,  and  for  drying  and  steril 
ization  in  general  is  indispensable. 
The  form  (Fig.  8)  in  which  the  actual 
working  space  is  surrounded  by  hot  air  is  a convenient  one. 
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DIVISION  OF  LABOR. 

The  most  advantageous  disposition  of  the  expert  working  force  of  the 
seed-control  station  is  attained  when  each  person  is  engaged  in  a spe- 
cial line  of  work.  Although  all  the  operations  of  the  seed  control,  ex- 
cepting those  of  a purely  scientific  nature,  are  for  the  most  part  simple, 
nevertheless  they  demand  great  care  and  accuracy,  and  particularly  in 
times  of  sxiecial  stress  of  work  a certain  amount  of  cleverness  is  necessary 
to  insure  accuracy  and  dispatch  in  the  conduct  of  the  processes,  which 
are  often  very  tedious  and  time-consuming.  On  this  account  the  vari- 
ous branches  of  the  work  of  the  station  should  be  intrusted  to  persons 
especially  fitted  for  them.  The  seeds  for  the  germinating  tests  must  be 
counted  with  the  perfect  regularity  prescribed  by  the  above  mentioned 
rules,  to  insure  accurate  and  comparable  results,  and  for  this  reason  it 
is  always  best  to  have  the  seeds  counted  by  the  same  individual.  In 
like  manner  the  germinating  tests  and  determinations  of  purity  should 
each  be  delegated  to  a selected  person.  Weighings  and  calculations, 
on  the  other  hand,  should  be  made  by  specially  trained  assistants,  whose 
aim  is  to  become  specialists  in  the  various  departments  of  botanical 
work. 

In  what  has  been  said  I believe  the  essential  and  important  topics 
connected  with  seed  control  have  been  discussed  in  a sufficiently  ex- 
haustive manner,  and  the  fundamental  principles  have  been  set  forth 
upon  which  a jiroper  and  useful  exercise  of  seed  investigations  may  be 
based. 
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METEOROLOGY. 

Meteorological  summary  for  1892,  J.  Falkenb ach  ( Ohio  Sta.  Bui. 
No.  47,  pp.  249-260). — Daily  and  monthly  summaries  of  observations  on 
temperature,  pressure,  precipitation,  humidity,  and  direction  of  the 
wind  are  tabulated.  Means  of  temperature,  humidity,  and  rainfall,  and 
notes  on  the  weather  for  ten  years  are  also  given.  The  following  is  an 
annual  summary  for  the  State:  Air  temperature  (degrees  F.). — Max- 
imum 103,  July  25 ; minimum — -25,  January  20;  annual  range  128; 
maximum  daily  range  51,  September  25;  minimum  daily  range  1,  July 
29,  November  3,  12,  and  28,  and  December  12;  mean  daily  range  19. 
Humidity. — Mean  relative  humidity  78  per  cent.  Wind. — Prevailing 
direction  SW.  Precipitation. — Total  rainfall  37.16  inches;  mean  daily 
rainfall  0.10  inch;  number  of  days  on  which  rain  fell  121.  Weather. — 
Number  of  clear  days  111;  number  of  fair  day s- 126;  number  of 
cloudy  days  129. 


FERTILIZERS. 

W.  H.  Beal,  Editor. 

On  the  available  phosphoric  acid  and  the  water-soluble  potash 
in  cotton  seed  meal,  M.  B.  Hardin  (South  Carolina  Sta.  Bui.  No.  8, 
n.  ser.,  Dec .,  1892, pp.  3-6). — Determinations  by  C.  W.  Sims,  F.  S.  Shiver, 
and  R.  N.  Brackett,  of  soluble,  insoluble,  reverted,  and  total  phos- 
phoric acid  and  total  and  soluble  potash  in  13  samples  of  cotton-seed 
meal  are  tabulated.  It  appears  from  the  results  u (1)  that  an  average 
cotton- seed  meal  carrying  about  7 per  cent  of  nitrogen  (equivalent  to 
8£  per  cent  of  ammonia)  contains  nearly  2£  per  cent  of  available  phos- 
phoric acid  and  a little  more  than  1J  per  cent  of  potash  soluble  in 
water;  (2)  that  the  available  phosphoric  acid  constitutes  over the 
total  phosphoric  acid,  and  the  water-soluble  potash  over  the  total 
potash  in  the  meal.” 

On  the  occurrence  of  metaphosphoric  acid  and  pyrophosphoric 
acid  in  cotton-seed  meal,  M.  B.  Hardin  ( South  Carolina  Sta.  Bui.  No. 
8,  n.  ser.,  Dec.,  1892,  pp.  10-16. — Reprint  of  a paper  read  before  the  Asso- 
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Ciation  of  Official  Agricultural  Chemists  at  Washington,  D.  C.,  Au- 
gust 25,  1892.  (See  E.  S.  B.,  vol.  iv,  p.  116.)  It  was  found  by  direct 
precipitation  of  the  aqueous  extract  of  cotton-seed  meal  by  molybdic 
solution  that  only  a small  proportion  of  the  soluble  phosphoric  acid 
was  obtained.  Dialyzing  the  solution  or  removing  the  organic  matter 
by  means  of  acetate  of  lead  did  not  materially  increase  the  amount 
precipitated.  It  was  found  also  that  a mixture  of  acid  phosjfiiate  and 
cotton-seed  meal,  which  should  theoretically  give  by  direct  precipita- 
tion of  the  aqueous  extract  4.77  per  cent  of  soluble  phosphoric  acid, 
actually  yielded  in  duplicate  tests  4.80  per  cent  and  4.82  per  cent  of 
phosphoric  acid. 

[A  number  of  experiments  of  this  kind]  seem  to  slio  w,  beyond  any  reasonable  doubt, 
tbe  presence  of  both  metaphosphoric  acid  and  pyrophosphoric  acid  in  the  aqueous 
solutions  of  the  meals  examined.  * * * Whether  pyrophosphoric  and  metaphos- 

phoric acid  exist  in  cotton  seed  or  are  formed  during  the  preparation  of  the  meal  is 
a point  worth  investigating. 

In  conclusion,  it  is  believed  that  the  failure  to  obtain  all  the  soluble  phosphoric 
acid  in  a cotton-seed  meal  by  direct  treatment  with  molybdic  solution  is  due  not 
so  much  to  the  presence  of  organic  matter  as  it  is  to  the  fact  that  but  a small  pro- 
portion of  the  phosphoric  acid  occurs  in  the  tribasic  state. 

On  the  comparative  value  of  different  methods  of  preparing 
solutions  of  cotton-seed  meal  for  precipitation  of  the  phosphoric 
acid,  M.  B.  Hardin  (South  Carolina  Sta.  Bui.  No.  8 , n.  ser .,  Dec.,  1892 , 
pp.  7-10. — From  comparative  tests  of  a number  of  different  methods  of 
solution,  the  conclusion  is  reached  that  “the  most  satisfactory  prelimi- 
nary operations  in  the  determination  of  the  total,  the  water-soluble,  or 
the  citrate-insoluble  phosphoric  acid  in  cotton-seed  meal,  consist  in 
treating  the  meal,  the  water-extract,  or  the  citrate-insoluble  residue  by 
one  of  the  following  methods : (1)  Sulphuric  acid  and  potassium  nitrate 
(Burney);  (2)  incineration,  solution  in  hydrochloric  acid,  and  replace- 
ment of  hydrochloric  by  nitric  acid.” 

Fertilizer  inspection  in  Connecticut  (Connecticut  State  Sta.  Report 
for  1892,  pp.  50-119). — This  includes  an  abstract  of  the  State  fertilizer 
law  and  a list  of  dealers  complying  with  it;  popular  explanations  re- 
garding the  analysis  and  valuation  of  fertilizers;  the  market  prices  of 
the  essential  elements  of  plant  food  during  1892;  a classification  of  the 
fertilizers  analyzed,  with  comments  on  their  source  and  quality ; formulas, 
analyses,  and  valuations  of  home-mixed  fertilizers;  instructions  for 
sampling  wood  ashes;  a review  of  the  fertilizer  market  for  the  year 
ending  December  31,  1892;  and  tabulated  analyses  of  261  samples  of 
fertilizing  materials,  including  manipulated  fertilizers,  home  mixtures, 
nitrate  of  soda,  sulphate  of  ammonia,  cotton-seed  meal,  castor-bean 
pomace,  Odorless  Phosphate,  dissolved  boneblack,  dissolved  bone,  acid 
phosphate,  sulphate  of  potash,  potash  and  magnesia  sulphate,  muriate 
of  potash,  kainit,  bone  manures,  tankage,  dried  fish,  cotton-hull  ashes, 
wood  ashes,  “ Fossffiferous  Phosphatic  Marl,”  and  phosphatic  marl 
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(both  from  Virginia),  oyster-shell  lime,  soap-factory  refuse,  silkworm 
refuse,  horn  waste,  wool  waste,  tobacco  dust,  and  muck. 

Guaranties. — Of  the  forty-six  brands  [of  nitrogenous  superphosphates]  here  reported, 
eleven  are  below  their  minimum  guaranty  in  respect  of  one  ingredient  and  four  in 
respect  of  two  ingredients — that  is,  one  third  of  all  the  nitrogenous  superphosphates 
in  our  market  contains  less  of  one  or  of  two  ingredients  than  they  are  claimed  to  con- 
tain. * * * 

Of  the  thirty-nine  brands  of  special  manures  analyzed  sixteen  are  below  the  manu- 
facturers’ minimum  guaranty  in  respect  of  one  ingredient  and  one  is  below  in  respect 
of  two  ingredients. 

Cost  and  valuation. — The  average  cost  of  the  nitrogenous  superphosphates,  excluding 
two  analyses,  in  which  cost  exceeds  valuation  by  considerably  more  than  50  per  cent, 
is  $35.28;  the  average  valuation,  $25.46;  and  the  percentage  difference,  27.8.  * * * 

The  average  cost  per  ton  of  the  special  manures  has  been  $38.28,  the  average 
valuation  $30.70,  and  the  average  percentage  difference  25;  a little  higher  than  in 
case  of  the  nitrogenous  superphosphates. 

Last  year  the  corresponding  figures  were : Average  cost,  $38.84 ; average  valuation, 
$31.64;  percentage  difference,  22.8. 

Home- mixed  fertilizers. — The  mechanical  condition  of  most  of  these  mixtures  was 
excellent,  being  as  fine  and  as  dry  as  average  factory-mixed  goods. 

The  average  cost  of  the  raw  material  used  in  the  mixtures  was  $33.25  at  regular 
market  rates,  disregarding  discounts,  which  most  of  the  purchasers  received.  If  we 
add  to  this  $1.50  for  freight  and  $2  per  ton  for  mixing,  an  allowance  which  is  very 
ample,  the  total  average  cost  will  be  $36.75  per  ton.  The  average  valuation  is  $33.16 
per  ton,  and  the  percentage  difference  between  cost  and  valuation  $10.80. 

The  percentage  differences  between  cost  and  valuation  in  case  of  the  factory -mixed 
superphosphates  and  special  manures  this  year  is  more  than  twice  as  large,  indicat- 
ing that  there  was  in  these  cases  great  economy  in  home-mixing. 

Commercial  fertilizers,  C.  A.  Goessmann  ( Massachusetts  State 
Sta.,  Bui.  Wo.  46 , Mar.,  1893, pp.  8). — A circular  on  the  method  of  inspec- 
tion in  Massachusetts,  trade  values  of  fertilizing1  materials  in  raw 
materials  and  chemicals,  instructions  to  fertilizer  dealers,  and  tabulated 
analyses  of  wood  ashes,  logwood  ashes,  ashes  from  cremation  of  swill, 
double  superphosphate,  phosphate  of  ammonia,  phosphate  of  potash, 
and  ground  bone. 

Analyses  of  commercial  fertilizers,  L.  L.  Van  Slyke  (Wew  York 
State  Sta.,Bul.  Wo.  52,  Mar.,  1893,  pp.  149-191). — Trade  values  of  ferti- 
lizing materials  for  1893,  and  tabulated  analyses  of  239  samples  of  com- 
mercial fertilizers  collected  during  the  spring  and  fall  of  1892. 

Fertilizers,  G.  C.  Watson  ( Wew  York  Cornell  Sta.  Bui.  Wo.  52,  May , 
1893 , pp.  72-74). — A popular  discussion  of  the  valuation  and  use  of  fer- 
tilizers. 
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FIELD  CROPS. 

A.  G.  True,  Editor. 

Field  experiments  with  corn,  1392,  G.  E.  Morrow  and  F.  D. 

Gardner  ( Illinois  Sta.  Bui  No.  25,  Apr.,  1893 , pp.  173-204). 

Synopsis. — Accounts  are  given  of  experiments  in  tlie  following  lines : (1)  Test  of  varie- 
ties; (2)  time  of  planting;  (3)  depth  of  planting;  (4)  thickness  of  planting;  (5) 
planting  in  liills  or  drills ; (6)  frequency  and  depth  of  cultivation ; (7)  root  prun- 
ing; (8)  cross-fertilization;  (9)  increase  of  dry  matter  with  the  growth  of  the 
plant,  and  (10)  detasseling.  The  results  of  these  and  previous  experiments  at 
the  station  favor  (1)  large  medium  maturing  varieties;  (2)  planting  about  May 
1;  (3)  shallow  planting;  (4)  relatively  thick  planting;  (5)  either  hills  or  drills; 
(6)  only  enough  cultivation  to  keep  the  soil  free  from  Aveeds;  (7)  avoidance  of 
root  pruning;  (8)  cross-breeding  to  increase  yield;  (9)  allowing  corn  to  become 
mature  before  cutting;  and  (10)  not  detasseling.  The  experiments  in  1892  were 
in  continuation  of  those  reported  in  Bulletin  No.  20  of  the  station  (E.  S.  R.,  ato1. 
hi,  p.  847). 

As  in  previous  years,  tlie  experiments  were  conducted  on  dark-colored, 
fertile  prairie  soil  about  18  inches  deep,  with  a yellow  clay  subsoil.  As 
a rule  four  kernels  were  planted  in  each  hill.  The  hills  were  3g  feet 
apart  each  way.  The  rainfall  was  excessive  in  May  and  June,  but 
below  the  average  later  in  the  season.  The  average  mean  temperature 
during  May  to  September  was  67.4°  F.,  which  is  below  the  normal. 

Corn , test  of  varieties  (pp.  176-191). — Seventy-eight  varieties  were 
tested  in  1892.  The  results,  as  in  the  case  of  the  similar  experiments 
previously  reported,  are  given  in  detail  in  tables,  summaries,  and  gen- 
eral notes.  Mixtures  of  two  and  four  varieties  in  four  cases  out  of  five 
gave  smaller  yields  than  the  single  varieties.  Cross-bred  corn  planted 
on  five  plats  invariably  gave  larger  yields  than  either  of  the  parent 
varieties. 

Corn , time  of  planting  (pp.  191-194). — In  1892  Murdock,  and  Burr 
White  varieties  were  planted  at  intervals  of  a week  from  April  30  to 
June  20.  The  average  height  of  the  tallest  stalks  on  each  plat,  meas- 
ured each  week  from  June  13  to  September  21,  is  tabulated,  together 
with  the  yield  of  corn  and  the  per  cent  of  water  in  the  corn. 

Corn,  depth  of  planting  (p.194). — The  results  of  planting  corn  at  depths 
of  from  1 to  7 inches  during  fo'ur  years  are  tabulated.  The  yields 
decreased  as  the  depth  of  planting  increased. 

Corn , thickness  of  planting  (pp.  194-196). — Tabulated  data  are  given 
for  experiments  in  which  from  1 to  4 kernels  were  planted  in  hills  from 
3 to  60  inches  apart. 

Corn,  planting  in  hills  or  drills  (p.  197). — Notes  and  tabulated  data 
on  an  experiment  in  which  corn  was  planted  in  hills  on  one  half  of  each 
of  5 half- acre  plats,  and  in  drills  on  the  other  half. 

Corn,  frequency  and  depth  of  cultivation  (pp.  197, 198). — Ordinary  and 
frequent  cultivation  at  different  depths  was  compared  with  mere  re- 
moval of  the  weeds  on  10  plats. 
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Corn , root  pruning  (pp.  198,  199). — Alternate  rows  of  corn  were  root 
pruned  July  7,  15,  and  28,  as  in  former  years.  The  results  are  tabu- 
lated. 

Corn , cross-fertilization  (pp.  199,  200). — In  1892  a small  plat  was 
planted  with  kernels  from  each  of  50  ears  of  corn  obtained  by  artificial 
cross-fertilization  in  1890. 

Corn , increase  of  dry  matter  with  the  groivth  of  the  plant  (pp.  200, 
201). — Brief  notes  on  observations  at  the  station  during  four  years. 

The  chemical  analyses,  made  under  direction  of  Mr.  Farrington,  chemist  of  the 
station,  show  that,  while  there  has  been  a fairly  uniform  increase  in  the  weight  of 
the  ash,  protein,  fiber,  nitrogen-free  extract,  and  the  fat  or  ether  extract  up  to  the 
date  when  the  corn  was  fairly  well  matured,  the  composition  of  the  dry  matter 
shows  a steady  decrease  in  the  percentage  of  ash  and  protein;  at  first  there  is  an  in- 
crease and  then  a decrease  in  the  percentage  of  fiber;  a steady  increase  in  the  per- 
centage of  nitrogen-free  extract;  and  a good  deal  of  variation  in  the  percentage  of 
ether  extract  with,  in  general,  a considerable  decrease  until  the  plant  becomes 
nearly  mature. 

; Corn , detasseling  (p.  201).— The  tassels  on  ten  alternate  rows  were 

removed  as  soon  as  they  appeared. 

| Summary  of  experiments  (pp.  173-176). 

1 Seventy-eight  samples  of  corn,  with  different  names,  were  tested  on  contiguous 
plats,  each  one  fortieth  of  an  acre  in  extent.  For  the  first  time  in  five  years,  the 
late  varieties  gave  the  largest  average  yields,  nine  such  varieties  averaging  70 
, bushels.  Sixty-seven  plats  of  medium-maturing  varieties  averaged  68  bushels  per 
acre,  and  16  plats  of  early-maturing  varieties  averaged  nearly  53  bushels.  For  fiver 
! years  past  each  of  four  medium  -maturing  varieties  has  given  yields  of  from  71  to  76 
i bushels  per  acre. 

The  best  early-maturing  variety  has  given  in  the  same  time  average  yields  of  65 
bushels  per  acre.  For  three  years  past  the  best  yield  by  any  variety  was  83  bushels 
per  acre,  by  Boone  County  White.  The  largest  yield  in  1892  was  almost  exactly  100 
! bushels  per  acre  of  air-dry  corn,  of  the  variety  known  as  Piasa  Queen— a variety 
maturing  too  late  for  central  Illinois.  The  trials  for  six  years  indicate  that  the 
, larger  medium-maturing  varieties  give  the  best  results.  Among  these  the  Boone 
| County  White,  Champion  White  Pearl,  and  Burr  White  represent  the  most  satis- 
i factory  type  of  white,  while  the  Learning  has  given  the  best  results  among  the 
• yellow  varieties.  The  Murdock  has  given  the  best  yields  of  any  early-maturing 
! variety — 65  bushels  per  acre  for  five  years. 

i Excellent  varieties  were  obtained  from  many  different  places.  Extravagant 
J claims,  such  as  yields  of  100  bushels  per  acre  under  ordinary  cultivation,  or  that 
1 any  variety  worth  cultivating  matures  in  eighty  or  ninety  days,  when  planted  at 
the  usual  time,  are  not  to  be  accepted  as  correct.  In  ordinary  circumstances,  one 
hundred  days  from  date  of  planting  may  be  considered  as  a minimum  for  field  corn 
-to  mature  fully  ; late  varieties  often  need  one  hundred  and  fifty  days  in  central  Illi- 
nois. 

Repeated  trials  have  uniformly  shown  that  larger  yields  of  both  corn  and  stalks 
are  obtained  by  planting  a larger  number  of  kernels  than  is  customary  in  the  best 
i practice  of  Illinois.  From  12,000  to  13,000  kernels  planted  per  acre  seems  to  be  the 
minimum  for  largest  yields  at  the  station  grounds.  This  is  equivalent  to  4 kernels 
per  hill,  in  rows  at  the  usual  distance  for  planting  in  Illinois.  In  most  of  the  trials 
the  rows  were  3 feet  8 inches  apart  each  way.  Twenty-four  varieties  were  planted 
; in  as  many  plats,  half  of  each  having  3 kernels  and  half  4 kernels  in  each  hill.  In 
; 21  of  the  24  cases  the  larger  yields  were  obtained  from  the  thicker  planting,  the 
average  increase  for  the  24  plants  being  about  4.5  bushels  per  acre. 
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Repeated  trials  have  shown  that,  if  other  conditions  are  the  same,  there  is  no  per- 
ceptible difference  in  the  average  yield,  whether  the  corn  is  planted  in  hills  or  in 
drills,  the  number  of  stalks  secured  influencing  this  rather  than  their  mode  of  dis- 
tribution. In  many  cases  it  is  more  difficult  to  keep  drilled  corn  free  from  weeds. 
To  secure  the  largest  yield  of  both  corn  and  stalks,  medium-maturing  varieties  may 
be  planted  at  the  rate  of  1 kernel  to  each  3 inches  in  rows  3 feet  8 inches  apart.  Thick 
planting  gives  smaller  ears,  which  increase  the  labor  in  husking.  Where  the  corn 
is  to  be  fed  without  husking  the  smaller  size  of  the  ears  may  be  an  advantage. 

As  in  each  of  several  previous  years,  trials  in  1892  show  that  shallow  cultivation 
is  better  than  deep,  and  that  more  frequent  cultivation  than  is  necessary  to  keep  the 
soil  free  from  weeds  and  the  surface  fairly  loose  is  not  profitable.  On  the  station 
grounds  weeds  were  the  chief  enemy  to  the  corn  plant.  Fair  yields  of  corn  have 
been  secured  in  each  of  several  years  without  any  cultivation  after  planting  other 
than  scraping  the  surface  with  a sharp  hoe.  Root  pruning  has  uniformly  decreased 
the  yield. 

In  1892  the  largest  yields  were  obtained  from  planting  April  30,  the  soil  being  in 
better  condition  than  at  the  later  plantings.  The  average  results  for  five  years 
show  no  great  variation  in  the  yield  of  medium-maturihg  varieties  planted  at  any 
time  during  May.  The  earlier  plantings  have  required  more  cultivation  than  the 
later  ones.  Within  reasonable  limits,  time  of  planting  seems  to  have  less  influence 
on  yield  than  the  condition  of  soil  at  time  of  planting. 

In  oach  of  five  cases  the  yield  from  plats  planted  with  cross-bred  corn  was  larger 
than  the  average  yield  of  the  plats  planted  with  the  varieties  which  had  not  been 
crossed;  the  average  increase  was  over  9 bushels  per  acre.  In  four  out  of  five  cases 
plats  planted  with  mixtures  of  different  varieties  of  corn  gave  a smaller  yield  than 
the  average  of  the  plats  planted  with  the  same  varieties  separately,  the  average 
decrease  being  3.7  bushels  per  acre. 

A medium-sized,  medium- maturing  variety,  planted  June  3,  reached  its  maximum 
height  August  19,  seventy-seven  days  from  planting.  The  dry  matter  continued  to 
increase  until  the  corn  was  fairly  mature,  September  16.  It  had  but  little  more 
than  half  the  total  quantity  of  dry  matter  when  the  stalks  had  reached  their 
greatest  height,  and  not  more  than  one  third  when  tasseling  began.  In  the  week 
from  July  22  to  29  there  was  a growth  of  28  inches,  or  4 inches  per  day. 

No  noticeable  effect  on  yield  was  produced  by  removing  tassels  from  alternate 
rows. 

Trials  at  the  station  show  that  the  corn  grown  last  year  on  the  university  farms 
at  Champaign  has  less  vitality  than  corn  kept  under  like  conditions  any  year  for 
the  last  ten.  Early-maturing  varieties  show  nearly  perfect  vitality,  but  not  more 
than  80  to  85  per  cent  of  the  kernels  of  medium-maturing  varieties  germinated 
under  conditions  more  favorable  than  ordinarily  met  with  in  field  planting. 

Observations  on  the  growth  of  maize  continuously  on  the  same 
land  ( Connecticut  State  Sta.  Report  for  1892,  jpg.  122-129). — This  was  in 
continuation  of  work  reported  in  the  Annual  Report  of  the  station  for 

1891  (E.  S.  R.,  yol.  m,  p.  770).  The  same  fertilizers  were  applied  in 

1892  as  in  previous  years.  The  yields  of  kernels,  cobs,  and  stover  on 
the  different  plats  are  given,  together  with  the  food  constituents.  The 
quantities  of  nitrogen,  phosphoric  acid,  and  potash  applied  in  the  fer- 
tilizers and  removed  in  the  crop,  the  yields  of  shelled  corn,  and  the  per- 
centage composition  of  dry  matter  during  five  years  are  also  tabulated. 
Discussion  of  the  results  is  reserved  until  more  data  are  collected. 
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Enrichment  or  impoverishment  of  soil  by  five  years1  manuring  and  cropping  of  corn. 


Cow  manure. 

Hog  manure. 

Nitrogen. 

Plios. 

acid. 

Potash. 

Nitrogen. 

Phos. 

acid. 

Potash. 

After  four  years’  cropping 

Applied  in  1892 

Taken  otf  in  crop  of  1892 

Excess  (+)  or  deficiency  ( — ) after  five 
years’  cropping 

Pounds. 
+ 302.1 
286.3 
93.9 

+494.  5 

Pounds. 

+340.2 

136.4 

29.6 

+447.  0 

Pounds. 
+330.  5 
204.5 
94.6 

+440. 4 

Pounds. 
+550.  7 
419.9 
115.6 

+855.  0 

Pounds. 

+1,219.9 

586.5 

40.0 

+1,  766.  4 

Pounds. 

+72.3 

72.4 

101.3 

+43.4 

Fertilizer  chemicals. 

No  fertilizer. 

Nitrogen. 

Plios. 

acid. 

Potash. 

Nitrogen. 

Phos. 

acid. 

Potash. 

After  four  years’  cropping 

Applied  in  1892 

Taken  off  in  crop  of  1892 

Excess  (+)  or  deficiency  ( — ) after  five 
years’  cropping 

Pounds. 
+ 106.2 
172.0 

94.1 

+ 184.1 

Pounds. 
+403.  8 
162.0 
29.1 

+536.  7 

Pounds. 
+92.  2 
69.0 
65.3 

+95.9 

Pounds. 
—183. 6 
00.0 
43.5 

—227. 1 

Pounds. 
+97. 1 
00.0 
14.6 

+82.5 

Pounds. 

—10.8 

00.0 

18.5 

—29.3 

* The  total  amounts  of  fertilizing  elements  applied  during  1888-1891  in  excess  of  the  quantities  removed 
by  the  crops  of  those  years. 


Grasses,  forage  plants,  and  tomato  blight,  P.  H.  Rolfs  ( Florida 
Sta.  Bui.  Wo.  18,  jjp.  10,  fig.  1). — Brief  notes  on  forage  plants  and 
tomato  blight.  Among  the  grasses  tried  hairy-flowered  paspalum 
(Baspalum  dilatatum)  proved  most  satisfactory. 

Experiments  in  growing  tobacco  with  different  fertilizers,  S.  W. 
Johnson  (Connecticut  State  Sta.  Report  for  1892 , pp.  1-28). 

Synopsis. — The  following  subjects  are  treated  in  the  report:  Analyses  of  fertilizers 
used,  the  culture  and  curing  of  the  crop,  weights  and  percentages  of  the  different 
grades  of  leaf,  number  of  leaves  to  the  pound,  burning  quality,  description  of 
an  apparatus  for  burning  cigars  evenly,  and  relation  of  chlorine  in  the  fertilizer 
to  the  same  element  in  tobacco.  Cotton-seed  meal,  castor  pomace,  nitrate  of 
soda,  cotton-hull  ashes,  double-manure  salt,  high-grade  sulphate  of  potash,  car- 
bonate of  potash,  lime,  and  several  brands  of  manipulated  fertilizers  in  various 
combinations  were  tested  on  tobacco.  The  castor  pomace  plats  averaged  75 
pounds  of  unfermented  leaves  in  excess  of  the  cotton-seed  meal  plats.  In  a 
crop  of  1,875  pounds  of  pole-cured  leaves  and  3,200  pounds  of  pole-cured  stalks 
there  are  removed  from  the  soil  about  100  pounds  of  nitrogen,  100  pounds  of  lime, 
140  pounds  of  potash,  and  only  16  pounds  of  phosphoric  acid. 

For  the  purpose  of  carrying  on  experiments  in  the  culture  and  cure 
of  tobacco,  a number  of  tobacco  planters  organized  under  the  name  of 
The  Connecticut  Tobacco  Experiment  Company.  The  company  pro- 
vided land  in  Poquonock,  in  the  town  of  Windsor,  Connecticut,  and  in- 
trusted the  supervision  of  the  experiments  and  publication  of  results 
to  the  station. 

By  the  plan  adopted  the  experiment  with  fertilizers  is  to  be  carried 
out  on  the  same  land  for  at  least  five  consecutive  years;  special  atten- 
tion is  to  be  given  to  the  quality  of  the  tobacco  for  cigar  wrappers, 
judging  of  quality  after  the  leaves  have  been  fermented  in  the  usual  way. 

The  following  questions  are  the  first  to  receive  attention:  What  is 
the  effect  on  quantity  and  quality  of  leaf  of  large  applications  of  cot- 
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ton-seed  meal,  or  of  castor  pomace  containing  the  same  quantity  of 
nitrogen"?  Wliat  is  the  effect  of  a heavy  ration  of  nitrogen,  half  from 
castor  pomace  and  half  from  nitrate  of  soda?  What  are  the  compara- 
tive effects  on  quantity  and  quality  of  the  leaf  from  the  use  of  equal 
quantities  of  potash  in  the  following  forms:  Cotton  hull  ashes,  high- 
grade  sulphate  of  potash,  the  same  with  lime,  double  sulphate  of  potash 
and  magnesia,  the  same  with  lime,  pure  carbonate  of  potash,  and  pure 
nitrate  of  potash?  Can  pole-burn  be  prevented  by  the  use  of  artificial 
heat  simply  as  a means  of  ventilating  and  partly  drying  the  air? 

The  soil  of  this  field  is  like  much  of  the  upland  tobacco  soil  of  the  Connecticut 
Valley,  and  may  be  described  as  a very  fine  light  sandy  loam.  * * * 

For  five  or  six  years  the  field  had  scarcely  been  fertilized  or  cultivated  at  all  and 
tobacco  had  not  been  raised  there  for  a very  long  term  of  years.  When  bought  it 
was  covered  with  a neglected  growth  of  poverty  grass  (Andropogon  scoparius),  black- 
berry vines,  and  wild  growth  of  various  sorts. 

The  variety  grown  was  the  Hubbard,  which  belongs  to  the  Havana 
type.  All  fertilizers  were  analyzed  by  the  station. 

The  following  table  gives  the  amounts  of  nitrogen,  phosphoric  acid, 
and  potash,  as  well  as  the  quantity  of  fertilizer  j>er  acre. 


Analysis,  cost,  and  amount,  of  fertilizers. 


Name 

of 

plat. 


Fertilizers. 


Quantity 
per  acre. 


Fertilizer  contains — 


lost  per 
acre. 

Nitro- 

gen. 

Phos- 

phoric 

acid. 

Pot- 

ash. 

$50. 20 

Lbs. 

105 

Lbs. 

150 

Lbs. 

341 

57. 25 . 

140 

165 

350 

63.75 

175 

180 

359 

70.-50 

210 

195 

368 

50.  79 

105 

139 

334 

57.  72 

140 

150 

340 

64.65 

175 

161 

347 

72.00 

212 

173 

354 

68.  72 

210 

150 

340 

68.  72 

210 

150 

340 

43.  95 

110 

150 

341 

44.  70 

110 

150 

341 

42.  70 

110 

150 

341 

43.45 

110 

150 

341 

+74.  95 

110 

150 

341 

Cotton  seed  meal 

Cotton-hull  ashes 

Cotton- seed  meal 

Cotton-hull  ashes 

Cotton-seed  meal 

Cotton-hull  ashes 

Cotton  seed  meal 

Cotton-hull  ashes 

Castor  pomace 

Cotton-hull  ashes  

Castor  pomace 

Cotton-hull  ashes 

Castor  pomace 

Cotton-hull  ashes 

Castor  pomace 

Cotton-hull  ashes 

Castor  pomace 

Cotton  hull  ashes 

N itrate  of  soda  * 

dot 

Castor  pomace 

Cotton-hull  ashes 

Nitrate  of  soda  t 

Cotton- seed  meal : 

Double-manure  salt 

Cooper’s  hone 

Cotton  seed  meal 

Double-manure  salt 

Cooper’s  bone  and  lime 

Cotton-seed  meal 

High-grade  sulphate  of  potash . 

Cooper’s  bone 

Cotton-seed  meal 

High-grade  sulphate  of  potash. 

Cooper’s  bone  and  lime 

Cotton-seed  meal 

Carbonate  of  potash 

Cooper’s  bone 


Po'unds. 
1,500 
1,500 
2,  000 

1,  500 

2,  500 
1,  500 
3,000 
1,500 
1,980 

1,  500 

2,  640 
1,  500 

3,  300 

1,  500 

4,  000 
1,500 

2,  640 
1,500 

220 
220 
2,  640 
1,500 
440 
1,500 
1,220 
360 
1,500 
1,220 
360 
1,  500 
620 
360 
1,  500 
620 
360 
1,500 
580 
360 


* Applied  between  rows  at  time  of  first  cultivation. 

1 Applied  between  rows  at  time  of  second  cultivation. 

| If  brought  in  ton  lots  not  chemically  pure  tbe  cost  would  be  considerably  less. 
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Analysis,  cost,  and  amount  of  fertilizers — Continued. 


Name 

of 

plat. 


S 

Di 

vi 

w j 

X 


* If  brought  in  ton  lots  not  chemically  pure  the  cost  would  be  considerably  less. 

The  report  cautions  its  readers  not  to  make  a final  judgment  based 
on  the  quantity  and  quality  of  the  nnfermented  leaves;  the  weight  and 
quality  of  the  fermented  tobacco  are  not  presented  in  this  publication. 
Of  the  23  plats,  7 yielded  crops  of  2,000  pounds  of  hnfermente  leaves. 

On  the  average  the  castor-pomace  plats  produced  a very  little  more  than  the  cor- 
responding cotton-seed  meal  plats — 1,866  pounds  against  1,771  pounds — the  average 
difference  amounting  to  95  pounds  per  acre.  The  difference  in  yield  of  wrappers 
was,  however,  only  17  pounds  per  acre  in  favor  of  the  castor  pomace.  The  difference 
in  color  was  slight.  That  raised  on  cotton-seed  meal  inclined  to  he  lighter  than  that 
from  pomace.  The  lightest  colors  of  all  were  in  tobacco  from  the  plats  fertilized  'with 
cotton-hull  ashes  and  either  cotton-seed  meal  or  castor  pomace.  The  single  excep- 
tion is  plat  P,  raised  on  nitrate  of  potash  and  Cooper’s  bone,  which  was  the  lightest 
in  the  experiment ; hut  the  yield  from  this  plat  was  very  small  and  the  burn  was  poor. 

With  the  same  quantities  of  nitrogen  and  phosphoric  acid  a like  quantity  of 
potash  in  the  form  of  double  sulphate  of  pofrtsh  and  magnesia  gave  a larger  total  crop 
and  a larger  weight  of  wrappers  than  either  cotton-hull  ashes,  high-grade  sulphate 
of  potash,  or  carbonate  of  potash.  There  was  no  very  great  difference  in  the  color  of 
the  crops  raised  on  these  different  forms  of  potash.  * * * 

It  appears  that  a large  yield  is  generally  accompanied  with  a large  pecentage  of 
wrappers.  Of  the  ten  crops  which  had  more  than  70  per  cent  of  wrappers  in  them, 
six  produced  more  than  2,000  pounds  to  the  acre  and  all  of  them  over  1,800 
pounds.  * * * 

The  tobacco  from  the  following  plats  glowed  longer  than  that  from  any  other : 

Plat  F,  castor  pomace  and  cotton-hull  ashes;  P,  nitrate  of  potash  and  hone;  C,  cot- 
ton-seed meal  and  ashes ; G,  castor  pomace  and  ashes ; J,  castor  pomace  and  ashes  with 
nitrate;  O,  cotton-seed  meal,  carbonate  of  potash,  and  bone;  D,  cotton-seed  meal  and 
ashes. 

The  tobacco  from  the  following  plats  glowed  for  a shorter  time  than  any  other: 

Plat  W,  Mapes;  Q,  Baker;  X,  Sanderson;  T,  Ellsworth;  U,  Mapes;  M,  cotton- 
seed meal,  high-grade  sulphate,  and  bone;  V,  Mapes. 

In  the  judgment  of  experts,  based  on  the  appearance  of  the  nnfer- 
mented leaves,  the  best  kinds  of  tobacco  were  produced  on  plats  A,  I, 
G,  F,  H,  K,  and  O.  Plat  Y had  the  poorest  burn  of  any. 


Fertilizers. 


Quantity 
per  acre. 


Cost  per 
acre. 


Fertilizer  contains— 


Nitro- 


Phos- 

phorie. 

acid. 


Pot- 

ash. 


Nitrate  of  potash 

Cooper’s  bone ^ 

Baker’s  A.  A.  superphosphate.. 

Baker’s  tobacco  manure 

Stockbridge  tobacco  manure.. . . 

Bowker’s  tobacco  fertilizer 

Ellsworth’s  ‘‘Starter” 

Ellsworth’s  11  Foundation  ” 

Lime 

Mapes’s  Starter 

Mapes’s  tobacco  manure  W.  B. . 

Lime 

Mapes’s  Starter 

Mapes’s  tobacco  manure  special 

Lime 

Mapes’s  Starter 

Mapes’s  tobacco  manure  special 
Sanderson’s  Formula  B 


Pounds. 

760 

500 
2,  020 
3,920 
2,000 
4.  000 

900 
2.  700 

50 1 
501 

2.  601 
501 
501 
2,  G01 
501 
501 
2.  601 
6.  080 


*$66.  4/ 


Lbs. 

110 

230 

99 

219 

215 

173 


176 

345 


Lbs. 

146 

466 

207 

278 

238 

230 


205 

227 

581 


Lbs. 

341 

510 

126 
. 391 

168 

312 

418 

364 

643 
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The  formulas  used  supply  from  99  to  345  pounds  of  nitrogen,  150  to 
581  pounds  of  phosphoric  acid,  and  168  to  643  pounds  of  potash. 

The  amount  of  fertilizing  material  withdrawn  from  the  soil  per  acre 
by  a crop  of  8,000  tobacco  plants,  yielding  1,875  pounds  of  pole-cured 
leaves  and  3,200  pounds  of  pole-cured  stalks,  is  given  in  the  following- 
table  : 


Elements  removed  from  the  soil  in  1,875 pounds  of  pole-cured  leaves  and  3,200  pounds 

of  pole- cured  stalks. 


In  the 
leaves. 

In  the 
stalks. 

Total. 

Nitrogen 

Pounds . 
65 

Pounds. 

32 

Pounds. 

97 

Phosphoric  acid 

8 

8 

16 

Potash 

89 

49 

138 

Soda 

4 

3 

7 

Lime 

81 

13 

94 

Magnesia 

25 

5 

30 

Sulphuric  acid 

16 

5 

31 

Chlorine 

5 

6 

11 

An  apparatus  used  in  testing  the  burning  quality  of  tobacco  is 
described.  A cigar  placed  in  this  is  smoked  at  a uniform  rate  and  a 
perfect  cone  of  ash  results. 

Chemical  changes  in  tobacco  during  fermentation,  S.  W.  John- 
son ( Connecticut  State  Sta.  Report  for  1892,  pp.  28-31.) 

Synopsis. — During  fermentation  three  grades  of  tobacco  lost  different  percentages  of 
tlieir  total  weights,  and  the  losses  fell  unequally  on  the  different  constituents. 

From  a pole-cured  crop  of  tobacco  duplicate  lots  were  selected  in 
December,  1891,  of  upper  leaves;  u short  seconds/7  or  lower  leaves  on 
the  stalks;  and  “ first  wrappers/7  the  best  leaves  on  the  stalks.  The 
uffper  leaves  were  of  course  not  fully  ripe  when  cut,  the  lower  leaves 
were  a little  overripe,  and  the  u first  wrappers 77  were  cut  at  the  proper 
time. 

One  of  the  duplicates  of  each  class  was  analyzed,  the  other  cased 
down  and  fermented.  The  following  table  gives  the  analyses  of  fer- 
mented and  unfermented  leaves : 


Analyses  of  fermented  and  unfermcntcd  leaves. 


A 

Upper  leaves. 

' B 

Short  seconds. 

C 

First  wrappers. 

Unfer- 

mented. 

Fer- 

mented. 

Unfer- 

mented. 

Fer- 

mented. 

Unfer- 

mehted. 

Fer- 

mented. 

Water 

Ash  * 

Nicotine 

Nitric  acid  (N205) 

Ammonia  INH-j) 

Other  nitrogenous  matters  t 

Fiber 

Starch  

Other  nitrogen-free  extract 

Ether  extract 

1 

Per  cent. 
23. 50 
14.89 

2.  50 
1.89 
0.  67 

12.19 
7.  90 

3.  20 
29. 39 

3.  87 

Per  cent. 
23.40 
15. 27 
1.79 
1.97 
0.  71 
13.  31 
8.  78 
3.36 
27.  99 
3. 42 

Per  cent. 
27. 40 
22.  85 
0.77 
2.  39 
0.16 
6.  69 
7. 89 
2.  62 
26.  28 
2. 95 

Per  cent. 
21.10 
25. 25 
0.  50 
2.  82 
0. 16 
6.81 
8.  95 
3.  01 
28.  36 
3.  04 

Per  cent. 
27. 50 
15. 84 
1.26 
2.  59 
0.  33 
11.31 
9.  92 
2.  89 
25.  52 
2.  84 

Per  cent. 
24. 90 
16.  22 
1.14 
2.35 
0.  47 
11.  62 
10. 42 
3.  08 
26.  88 
2. 92 

100. 00 

100. 00 

100.  00 

100.  00 

100.  00 

100.  00 

* Free  from  carbonic  acid  and  carbon. 

1 Nitrogen  other  than  that  of  nicotine,  nitric  acid  and  ammonia,  multiplied  by  6£. 
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The  upper  leaves,  sliort  seconds,  and  first  wrappers  lost  by  fermentation  9.7,  12.3, 
and  9.1  per  cent,  respectively,  of  their  total  weight. 

But  while  three  fourths  of  the  loss  in  the  case  of  the  short  seconds  consisted  of 
water,  in  the  case  of  the  upper  leaves  almost  three  fourths  of  the  loss  was  of  dry  mat- 
ter. The  first  wrappers  lost  a little  less  dry  matter  than  water.  * * * 

The  upper  leaves  lost  more  than  a third  of  their  nicotine,  the  short  seconds  some- 
what less  than  half,  and  the  first  wrappers  less  than  one  sixth  of  it. 

The  upper  leaves,  in  which  fermentation  was  evidently  the  most  active,  lost  more 
than  one  seventh  of  their  nitrogen- free  extract  and  one  fifth  of  their  ether  extract. 


The  fermentation  of  first  wrappers  destroyed  only  5.8  per  cent  of  their  dry 
matter.  They  lost  hut  a little  nicotine,  and,  aside  from  the  ash,  the  chief  losses  were 
of  nitrogenous  matters  other  than  nicotine  and  of  nitrogen-free  extract  which  includes 
the  “guru”  of  tobacco. 

Analyses  of  tobacco  stalks  when  cut  and  after  curing,  S.  W. 

Johnson  ( Connecticut  State  Sta.  Report  for  1892 , pp.  31-34). — August 
22  three  lots,  A,  0,  and  D,  of  four  tobacco  plants  each  were  selected. 
The  lots  were  as  nearly  uniform  as  possible. 

In  lot  A the  lower  leaves  were  ripe,  but  the  whole  plants  were  not 
ready  to  cut  for  curing  on  the  stalks.  It  was  cut  August  22,  the  leaves 
stripped  off,  and  the  stalk  analyzed. 

On  September  7 lot  D was  cut,  stripped,  and  the  stalks  analyzed. 
The  plants  were  fully  ripe. 

On  the  same  date  lot  0 was  cut  and  put  into  a curing  barn  with  the 
leaves  on  the  stalks.  On  October  1G  the  leaves  were  stripped  off  and 
the  cured  stalks  analyzed. 

From  the  results  of  these  analyses  the  following  table  was  calculated; 
it  shows  how  many  pounds  of  the  several  ingredients  were  contained 
in  the  stalks  from  an  acre  of  tobacco,  8,000  plants : 


Ingredients  in  8,000  tobacco  stalks. 


Total  weight  per  acre 

Water 

Dry  matter 

Starch. 

Dextrose  

Nicotine 

Total  nitrogen 

Total  phosphoric  acid 

Total  potash 

Soda 

Lime 

Magnesia 

Oxide  of  iron  and  alumina. 

Sulphuric  acid 

Chlorine 


A.  Cut 
Aug.  22, 
unripe. 

D.  Cut 
Sept.  7, 
ripe. 

C.  Cut 
Sept.  7,  and 
cured  till 
Oct.  16. 

Pounds. 

Pounds. 

Pounds. 

9, 437.  0 

9, 750. 0 

3, 438. 0 

8,159.0 

8, 422.  0 

2,115.0 

1,  279. 0 

1,  328. 0 

1, 323.  0 

147.  0 

189.0 

171.0 

38.0 

36.0 

8.7 

6.0 

8.8 

1 

25.5 

32.2 

41.8 

5.5 

5.8 

7.9 

47.8 

50.6 

54.7 

1.1 

1.1 

0.9 

11.  9 

15.4 

14.7 

5.6 

6.8 

6.9 

1.2 

1.3 

0.7 

6.8 

6.3 

7.4 

5.6 

6.5 

6.8 

These  figures  show  a slight  gain  by  the  stalk  in  almost  every  ingre- 
dient in  the  period  of  growth  between  August  22  and  September  7. 
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Double  carbonate  of  potash  and  magnesia  for  tobacco,  S.  W. 

Johnson  ( Connecticut  State  Sta.  Report  for  1892 , pp.  34 , Jo).— The  fol- 
lowing* table  gives  the  analysis  of  this  Stassfurt  salt,  which  has  recently 
been  recommended  as  a fertilizer  for  tobacco : 


Potash...,,..... 18.10 

Soda 1.49 

Lime 1.  20 

Magnesia 19.27 

Oxide  of  iron  and  alumina 2.34 

Chlorine 0.15 

Carbonic  acid 32.55 

Water,  mostly  combined 25.12 


100.  22 


Tobacco,  J.  P.  De  PASS  (Florida  Sta.  Bui.  No.  19 , 1892, pp.  13). — 
General  directions  for  the  culture  of  tobacco.  All  experiments  with 
tobacco  in  1892  were  destroyed  by  wind,  rain,  and  hail.  Analyses  of 
soil  from  a field  on  the  station  farm  where  tobacco  was  grown  and  from 
a tobacco  field  in  Cuba  are  given.  The  Cuban  soil  contained  a high 
percentage  of  organic  matter,  lime,  and  oxide  of  iron.  There  is  also 
an  analysis  of  a stalk  of  tobacco  grown  in  Cuba. 

Experiments  in  wheat  culture,  F.  E.  Emery  ( North  Carolina  Sta. 
Bui.  No.  91,  Apr.  29,  1893,  pp.  19). 


opspt. — A record  of  the  yields  of  the  third  and  fourth  years  from  plats  on  whidh 
Wheat  has  been  grown  continuously.  Kainit,  superphosphate,  and  cotton-seed 
meal  alone  and  in  combination  were  applied  yearly  to  land  on  which  a crop  of 
cowpeas  was  grown  every  summer,  and  to  land  on  which  no  pea  vines  were 
grown.  The  cowpeas  increased  the  yield  of  grain  in  1891  by  an  average  of 
13.78  bushels  per  acre  and  in  1892  by  15.6  bushels.  The  use  of  cowpeas  as  a 
manure  resulted  in  nearly  doubling  the  number  of  stalks  per  stool,  increasing 
the  height  of  plants  by  nearly  9 inches,  and  the  length  of  heads  by  f of  an  inch. 
The  average  results  of  the  four  years’  experiment  are  given,  and  also  notes  on  an 
obscure  wheat  disease,  tests  of  varieties,  and  seeding  at  different  depths. 


The  continuation  of  an  experiment  commenced  in  1888,  reported  in 
Bulletins  Nos.  72  and  77  of  the  station  (E.  S.  B.,  vol.  ii,  p.  372;  hi,  p. 
172),  and  having  in  view  the  determination  of  the  value  of  pea-vine 
manuring  for  wheat. 

In  1888  seven  twenty-fifth-acre  plats  were  laid  out,  half  of  each  plat 
being  on  land  in  which  a crop  of  cowpeas  had  been  plowed  under.  On 
the  same  half  of  each  plat  cowpeas  were  grown  during  each  succeeding 
summer  and  plowed  under  before  seeding  to  wheat  in  the  fall.  The 
other  half  of  each  plat  was  undisturbed  between  the  harvesting  of  one 
wheat  crop  and  the  fall  preparation  for  the  next. 

The  following  table  shows  the  fertilizers  applied  to  each  plat  and  the 
yield  per  acre  in  1891  and  1892  with  and  without  pea  vines,  and  the 
gain  or  loss  due  to  fertilizers : 
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Gains  due  to  commercial  fertilisers  and  cowpea  vines. 


No. of 
plat. 

Fertilizers  per  acre. 

Cost  per 
r acre. 

Grain  per  acre. 

Gain  due  to  fertil- 
izers.* 

' With 
pea  vines. 

W ithout 
pea  vines. 

With 
pea  vines. 

| Without 
pea  vines. 

1891. 

* 

Bushels. 

Bushels. 

Bushels. 

Bushels. 

1 

$0.  00 

til.  72 

8.  41 

2 

2.55 

114.22 

7.  29 

0.  98 

3 

Superphosphate  300  pounds 

2.70 

27.66 

7.  60 

8. 90 

1.29 

4 

Superphosphate  175  pounds,  cot  ton  -seed 

meal  87.5  pounds,  kainit  37.5  pounds  .... 

2.94 

27. 03 

8.  36 

8.  27 

2.  05 

No  fertilizer 

0.00 

19.  95 

4.  22 

6 

Cotton  seed  meal  300  pounds 

3.60 

24.  48 

11.09 

5.72 

4.  78 

7 

Superphosphate  350  pounds,  cot  ton-seed 

meal  17.5  pounds,  kainit  75  pounds 

5.  88 

28.  23 

9.  84 

9.47 

3.  53 

Average  actual  yield 

21.  90 

8. 12 

1892. 

1 

§1 

No  fertilizer 

0.  00 

8. 75 

7.  50 

Kainit  300  pounds 

2.  25 

8.  81 

5.  42 

v 

3 

Superphosphate  300  pounds 

2.  55 

26.41 

7.  31 

7.  76 

1.45 

4 

Superphosphate  175  pounds,  cotton  seed 

meal  87.5  pounds,  kainit  37.5  pounds 

2.  82 

27.  24 

9.17 

8. 51 

2.01 

5 

No  fertilizer 

0.  00 

18.  65 

6.  82 

G 

Cotton  seed  meal  300  pounds 

3.60 

24.  90 

11.93 

6.  25 

4.77 

7 

Superphosphate  350  pounds,  cotton-seed 

meal  175  pounds,  kainit  75  pounds 

5.64 

24. 17 

11.  67 

5.  52 

4.51 

Average  actual  yield  ., 

24.  25 

8.  55 

! 

1 

* The  average  of  the  yields  of  the  two  un  manured  plats  has  been  taken  as  the  basis  on  which  to  cal- 
culate tlie  “ gain  due  to  fertilizers.” 

t In  making  up  the  columns  of  “ gain  due  to  fertilizers,”  the  mean  yields  of  the  unfertilized  plats 
with  pea  vines  has  been  increased  one  half  on  account  of  disease  on  plat  1. 

+ No  correction  for  diseased  area,  though  the  crop  was  only  about  two-thirds  of  a normal  yield. 

§Not  used  in  making  averages  and  comparisons  on  account  of  disease. 

In  1891  the  pea  vines  increased  the  crop  by  1,796  pounds  of  straw 
and  13.78  bushels  of  wheat  per  acre.  Phosphoric  acid  when  applied 
in  connection  with  pea  vines  caused  the  largest  net  gain  over  the 
unfertilized  plats  and  the  heaviest  financial  loss  when  applied  without 
pea  vines.  In  1892  phosphoric  acid  with  pea  vines  gave  the  second 
largest  net  gain  and  the  second  largest  loss  when  applied  without  pea 
vines. 

The  effect  of  fertilizers  and  of  pea  vines  in  1892  on  the  tillering, 
height,  and  length  of  head  of  the  plants,  is  seen  in  the  following  table : 


Effect  of  green  manuring  with  cowpeas  on  the  growth  of  wheat. 


Plats  without  cowpea  vines 

Plats  with  cowpea  vines. 

Number  of  plat. 

Average 
number 
of  stalks 
per  stool. 

Average 
height  of 
stalks. 

Average 
length  of 
panicles. 

Average 
number 
of  stalks 
p r stool. 

Average 
height  of 
stalks. 

Average 
length  of 
panicles. 

1 

1.80 

Inches. 

22.0 

Inches. 

1.92 

*2.80 

Inches. 
*29.  4 

Inches. 
*2. 55 

2 

1.92 

20.0 

2.  07 

*2.  24 

*26.  8 

*2. 46 

2.  04 

20.0 

1.96 

4.  36 

34.4 

2. 45 

4 

1.68 

24.0 

2.02 

3.44 

35.3 

2.  58 

5 

1.  76 

20.0 

1.88 

3.  00 

31.9 

2.  70 

6 

1.80 

28.0 

2.11 

3.  24 

35.6 

2.  99 

7 

1.56 

28.  0 

2. 11 

3. 04 

36.7 

2.  75 

Averages 

1.  78 

23.1 

2.  01 

3. 16 

32.9 

2.64 

*A11  measurements  taken  on  unaffected  or  least  affected  corners. 
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The  wheat  was  separated  into  three  grades.  In  1891  there  was  in  the 
lowest  grade  5.17  per  cent  of  the  crop  grown  after  pea  vines,  and  10.42 
per  cent  of  the  crop  grown  without  pea  vines.  In  1892  the  lowest  grade 
contained  1.98  per  cent  of  the  crop  grown  after  pea  vines  and  the  same 
proportion  of  the  crop  without  pea  vines. 

Taking  the  average  of  four  years,  the  gain  per  acre  in  the  yield  of 
wheat  from  pea- vine  manuring  is  as  follows:  With  no  fertilizers,  9.68 
bushels  ; with  300  pounds  kainit,  16.46;  with  300  pounds  acid  phos- 
phate, 16.81;  with  175  pounds  acid  phosphate,  87.5  pounds  cotton  seed 
meal,  and  37.5  pounds  kainit,  14.67 ; with  300  pounds  cotton  seed  meal, 
7.83. 

The  half  of  plats  1 and  2,  on  which  pea  vines  had  grown,  suffered 
from  an  obscure  disease.  A fungus  was  found  in  the  roots  of  the 
wheat  plant,  but  could  not  be  identified. 

Tabulated  data  for  17  varieties  of  wheat  and  for  wheat  sown  at  dif- 
ferent depths  are  given. 

Wheat  growing  and  dairying  in  North  Dakota,  E.  F.  Ladd  and 
W.  H.  Whalen  ( North  Dakota  Sta.  Bui.  Wo.  <8,  Dec .,  189.2 , pp.  14). — 
Analyses  of  four  grades  of  wheat  found  in  Worth  Dakota  gave  the  fol- 
lowing average  results: 


Analyses  of  different  grades  of  wheat. 


Grade. 

Ash. 

Albumi- 

noids. 

Crude  fiber. 

Xitrogen- 
free  extract. 

Fat. 

Xo.  1,  hard 

1. 79 

17.21 

2. 38 

76.  25 

2. 37 

Xo.  1,  northern 

2.  20 

17.  93 

3.41 

74.01 

2. 45 

Xo.  2,  northern 

2.  24 

18.  33 

3.  23 

73.  91 

2. 29 

Xo.  3,  northern 

2. 35 

20.  G6 

3.24 

71.  32 

2.43 

The  bulletin  contains  a statement  of  the  amount  of  wheat  shipped 
from  Worth  Dakota,  and  of  the  amount  of  flour,  screenings,  bran,  and 
middlings  made  from  this  crop.  The  fertilizing  ingredients  contained 
in  the  bran  and  middlings  are  calculated,  and  dairying  is  pointed  out 
as  a means  of  utilizing  the  by-products  of  wheat  and  thus  retaining  in 
the  State  these  valuable  fertilizing  elements. 

Conditions  affecting  the  value  of  wheat  for  seed,  H.  L.  Bolley 
(North  Dakota  Sta.  Bui.  No.  9 , Mar.,  1893 ^pp.  l-26‘,  figs.  9). — The  author, 
in  a somewhat  popular  manner,  discusses  the  principles  underlying  the 
germination  of  plants  and  what  qualities  in  seed  may  be  expected  in 
the  progeny.  The  influence  of  water  and  extremes  of  temperature 
upon  seed  and  plants  is  stated.  The  microscopic  structure  and  the 
process  of  the  germination  of  the  wheat  grain  are  discussed  at  some 
length. 

Tests  of  quite  a number  of  samples  of  suspected  seed  were  made, 
giving  from  8 to  96  per  cent  of  germinations.  In  nearly  every  case 
field  germinations  were  attempted.  The  per  cent  sprouted  in  the  field 
was  always  much  lower  than  in  the  germinating  apparatus,  and  the 
condition  of  the  plants  produced  was  proportional  to  the  germination. 
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Frosted,  immature,  lieated,  and  winter-bleached  wheats  were  examined 
and  their  characteristics  noted.  Germination  tests  showed  them  of 
varying  value  as  seed.  Whenever  such  seed  must  be  used  a larger 
amount  should  be  sown  than  if  the  best  quality  were  used. 

At  the  suggestion  of  the  director  of  the  station  a simple  germinating 
apparatus  was  used  with  good  results.  It  consists  of  two  shallow  jians 
of  different  diameters;  the  larger  contains  about  an  inch  of  water.  In 
this  is  inverted  the  smaller  pan,  over  the  bottom  of  which  is  placed  a 
folded  cloth  with  the  ends  dipping  into  the  water.  The  cloth  is  uni- 
formly moistened  and  the  seed  placed  between  the  folds.  Germinations 
of  good  seed  are  usually  completed  in  four  or  five  days  at  a tempera- 
ture of  55°-80°  F.  For  poor  seed  a longer  period  is  required. 

The  author’s  conclusions  are  as  follows : 

The  qualifications  of  different  samples  of  wheat  for  seed  purposes  vary  with  each 
sample;  each  should  he  studied  as  to  its  own  merits. 

When  in  doubt,  the  drvest,  heaviest,  hardest,  best  market  grades  of  wheat  are  the 
ones  to  rely  upon  for  seed  purposes. 

Immature  wheats,  no  matter  what  the  cause,  whether  drouth,  attack  of  rust,  or 
premature  harvest,  are  weakened  in  seed  value,  because  of  lack  of  full  food  supply 
in  the  grain,  and  perhaps  immaturity  of  the  germ. 

Mixed  varieties  of  seed  should  not  be  sown  because  there  will  be  inequality  in 
ripening. 

The  best  grades  of  frosted  seed  possess  less  strength  in  their  first  growth  from  the 
grain  than  is  the  case  with  best  grades  of  mature  wheat. 

Wheat  that  has  been  wet  and  subject  to  freezing  and  thawing  during  the  winter 
can  not  safely  be  used  as  seed  without  being  tested. 

Any  seeds  which  have  at  any  time  been  heated  because  of  moisture,  when  in  bulk, 
are  very  liable  to  have  been  injured  beyond  ability  to  grow. 

If  stacks  are  made  from  well  cured,  mature  wheat,  and  remain  dry  throughout 
the  winter,  the  wheat  threshed  from  such  in  the  spring  will  be  as  good  seed  as  if 
otherwise  stored. 

Wheat  threshed  from  the  shocks  in  the  spring  of  1892  after  winter  bleaching  was 
generally  dead. 

Experiments  with  oats  and  wheat,  J.  F.  Duggar  ( South  Caro- 
lina JSta.  Bui.  Ao.  7,  Sept.,  1892,  pp.  16. — Gotton  seed  and  cotton  seed 
meal  were  compared  as  fertilizers  for  oats  and  wheat,  using  2 pounds 
of  seed  as  equivalent  in  cost  to  1 pound  of  meal.  On  land  very  defi- 
cient in  organic  matter  cotton  seed  gave  a larger  increase  in  both  crops. 

Superphosphate  in  amounts  of  360, 240,  and  120  pounds  per  acre  was 
applied  alone  and  in  combination  with  240,  160,  and  80  pounds  of 
nitrate  of  soda  on  oats,  and  the  test  repeated  on  two  fields  of  eight 
plats  each.  Acid  phosphate  gave  but  slight  increase.  Mtrate  of  soda 
alone  and  in  combination  largely  increased  the  yield. 

The  effect  of  harrowing  wheat  in  April  was  tested  on  twelve  plats. 
In  five  experiments  out  of  six  the  plats  not  harrowed  yielded  slightly 
more  than  the  harrowed  plats. 

In  a test  of  fertilizers  on  wheat,  80  pounds  of  nitrate  of  soda  and  160 
pounds  of  cotton  seed  meal  gave  practically  the  same  yield. 

Tabulated  data  and  notes  on  6 varieties  of  oats  and  12  varieties  of 
wheat  are  also  given. 
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A.  C.  True,  Editor. 

Four  new  types  of  fruits,  L.  H.  Bailey  (New  York  Cornell  Sta. 
Bui.  No.  51,  Apr.,  1893 , pp.  33-45,  plates  2,  figs.  4). — Illustrated  accounts 
of  tlie  Simon  or  apricot  plum  ( Prunus  simonii),  wineberry  ( Bubus  phce- 
nicolasius),  Crandall  currant  ( Bibes  aureum ),  and  dwarf  juneberry  (Ame- 
lanchier  canadensis,  var.  oblongifolia). 

/Simon  or  apricot  plum  (pp.  34-37). — This  fruit  was  introduced  into 
France  from  China  in  1872,  and  from  France  into  this  country,  where  it 
began  to  fruit  about  1885. 

The  fruit  is  flattened  longitudinally,  marked  with  a deep  stem  cavity  and  a very 
prominent  suture,  and  is  borne  upon  a very  short  stem.  The  color  is  very  intense 
and  striking,  being  a glowing  dark  red  slightly  mottled  with  lighter  shades.  The 
flesh  is  yellow,  hard,  and  clings  tightly  to  the  somewhat  apricot-like  pit.  The 
flavor  in  all  the  specimens  Avliich  I have  tasted  is  very  disagreeable,  being  mawk- 
ish, hitter,  and  leaving  a pronounced  hitter  almond  taste  in  the  mouth.  I have 
never  tried  a specimen  which  I could  say  was  edible,  and  this  is  an  unwilling  con- 
fession because  the  fruit  is  exceedingly  attractive  to  look  upon.  * * * 

It  is  not  a productive  tree  so  far  as  I have  observed,  and  I have  seen  it  in  many 
different  plantations.  It  hears  young,  hut  the  fruiting  is  not  profuse.  * * * 

The  two  transcendent  merits  of  the  fruit  of  Prunus  simonii  are  the  very  handsome 
shape  and  color,  and  its  long  keeping  qualities  consequent  upon  its  hard  flesh. 
Ripe  fruits  will  ordinarily  keep  a week  or  ten  days  in  good  condition.  And  aside 
from  these  merits,  the  tree  appears  to  he  as  hardy  as  the  common  plums.  But  it 
blooms  early  and  is  often  caught  by  late  frosts.  * * * ' 

Prunus  simonii  is  a wholly  distinct  species  from  any  other  stone  fruit.  It  is  not  a 
hybrid  between  the  plum  and  apricot,  as  some  have  supposed.  * * * 

It  grows  well  upon  plum  stocks,  upon  which  it  is  probably  oftenest  worked  in 
the  North.  It  also  takes  upon  the  peach,  and  upon  the  Myrobalan  and  Marianna 
plums. 

After  some  years  of  study  of  this  fruit  I am  forced  to  conclude  that  it  is  worth- 
less for  orchard  cultivation  in  New  York.  It  is  possible  that  hybrids  between  this 
and  the  peach  or  other  fruits  may  possess  commercial  merit.  If  hybrids  could  bo 
obtained  with  the  peach,  they  might  be  expected  to  be  hardier  than  the  peach.  As 
an  ornamental  tree,  Prunus  simonii  has  distinct  merit,  its  erect  poplar-like  habit, 
interesting  conduplicate  leaves,  early  flowers,  and  glowing  fruits  making  it  a con- 
spicuous object. 

Wineberry  (pp.  37-40). — This  fruit  was  introduced  into  this  country 
from  Japan  in  1887. 

[As  grown  at  the  station]  the  fruits  were  very  small — as  raspberries  go — and  the 
pips  were  so  little  connected  that  the  fruit  crumbled  when  picked.  The  fruit  was 
cherry  red,  acrid,  and  with  little  pronounced  flavor.  It  had  little  either  in  size, 
appearance,  or  quality  to  recommend  it.  * * * 

If  our  wineberry  gives  little  promise  for  fruit,  the  plants  nevertheless  possess 
decided  merit  for  certain  kinds  of  ornamental  planting.  The  bristly  red  canes  and 
rich  leaves  with  felt-white  color  beneath  render  the  plant  very  striking;  and  tho 
bright  little  fruits  remind  one  of  fragile  coral  beads  sprinkled  over  tho  plant. 

These  fruits  are  at  first  inclosed  in  the  burr-like  calyx,  and  this  covering  is  thought 
to  afford  the  plants  a distinct  value  in  keeping  insects  from  the  fruit.  “The  hairy, 
viscous  calyx,  which  covers  the  berry  till  it  is  full  grown,  effectually  repels  all 
insects/7  Prof.  Georgeson  writes.  This  may  be  true;  but  if  the  fruit  were  to  develop 
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to  the  point  of  commercial  usefulness,  burrowing  insects  would  undoubtedly  find 
this  dense  calyx  to  be  an  excellent  protection  from  outside  attacks.  The  plant  is 
about  as  hardy  as  the  common  raspberries  here,  although  it  failed  to  endure  the 
winters  at  Kew,  England  (near  London).* 

Crandall  currant  (pp.  40-43). — “The  Crandall  currant  was  named  for 
B.  W.  Crandall,  of  Newton,  Kansas,  wlio  found  it  growing  wild.  It  was 
introduced  in  the  spring  of  1888.”  Data  are  given  to  show  that  the 
fruits  are  very  variable.  The  author  thinks  this  type  of  currant  may 
be  the  parent  of  a new  and  valuable  race  of  small  fruits. 

At  its  best  the  Crandall  has  decided  merits.  The  fruits  are  large  and  handsome, 
firm,  of  good  culinary  quality,  and  the  plant  is  thrifty,  hardy,  and  productive.  The 
fruits  are  borne  in  very  short  and  open  clusters,  to  be  sure,  but  they  are  not  picked 
by  the  cluster  like  the  red  and  white  currants,  but  singly  like  the  gooseberries.  To 
some  people  the  flavor  of  the  fruit  is  disagreeable,  and  it  has  been  called  a medicinal 
flavor ; but  there  are  others — the  writer  included — who  are  fond  of  them,  even  to 
eat  from  the  hand.  In  pies  and  jellies  we  have  found  them  to  be  useful. 

Dwarf  juneberry  (pp.  43-45). — The  variety  known  as  Success  was 
brought  to  notice  in  Kansas  in  1873  by  H.  E.  Van  Deman.  “The  fruit 
ripens  here  with  the  early  currants  and  lasts  nearly  as  long  as  the  cur- 
rants. Last  year  the  fruits  were  picked  July  18.  The  berries  closely 
resemble  huckleberries,  as  well  in  flavor  as  in  appearance.  They  are, 
however,  more  juicy  and  palatable  than  huckleberries.” 

The  favorable  opinion  of  this  fruit  expressed  by  W.  B.  Alwood  in 
Bulletin  No.  22  of  the  Virginia  Station  (E.  S.  K.,  vol.  iv,  p.  728)  is 
accepted  by  the  author.  Kobins  are  very  fond  of  this  fruit. 

Strawberries,  L.F.  Kinney  [Rhode Island  Sta.  Bui.  Vo.  22, pp.  43-58 , 
plate -If figs.  7). — A popular  account  of  the  methods  of  culture  of  straw- 
berries and  tabulated  data  for  45  varieties  tested  at  the  station.  The  fol- 
lowing varieties  are  especially  commended:  Lovett  Early,  Lady  Busk, 
Number  24,  Bubach,  Chas.  Downing,  Miner,  Haverland,  and  Gandy. 

Notes  on  small  fruits,  L.  B.  Taft,  H.  P.  Gladden,  and  B.  J. 
Coryell  [Michigan  Sta.  Bui.  No.  92 , Mar.,  1893 , pp.  20). — Notes  and 
tabulated  data  for  82  varieties  of  strawberries,  22  of  black  and  18  of  red 
raspberries,  19  of  currants,  and  14  of  gooseberries,  grown  at  the  station 
in  1892.  There  are  also  general  notes  on  insects  and  fungous  diseases 
affecting  small  fruits,  and  suggestions  regarding  spraying.  The  varie- 
ties especially  commended  are  as  follows : Strawberries — for  home  plant- 
ing, Alpha,  Cumberland,  Sharpless,  Parker  Earle,  and  Gandy,*  for 
market  use,  Orescent,  Pearl,  Haverland,  Bubach,  Parker  Earle,  and 
Warfield.  Raspberries  — black,  S^uhegan,  Tyler,  Hopkins,  Kellogg, 
Mammoth  Cluster,  Ohio,  Shaffer  (for  canning),  Gregg,  and  Nemaha; 
red,  Michigan  Early,  Outhbert,  and  Turner.  Currants — Bed  Dutch, 
Victoria,  White  Dutch,  and  White  Grape.  Gooseberries — Industry  and 
Downing.  The  Japanese  wineberry  is  valuable  u only  as  a curiosity.” 

Report  on  fruits,  S.  T.  Maynard  [Massachusetts  Hatch  Sta.  Bui. 
No.  21,  Apr.,  1893 , pp.  23). — Tabulated  data  lor  96  varieties  of  straw- 
berries, 12  of  red  and  15  of  black  raspberries,  13  of  blackberries,  and 

* W.  Watson,  in  Garden  and  Forest,  vol.  v,  (1892)  p.  66. 
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115  of  grapes.  The  following  are  especially  commended : Strawberries — 
Beder  Wood,  Belmont,  BubachNo.5,  Edgar  Queen,  Haverland,  Martha, 
Parker  Earle,  Parmenter  Seedling,  Seedling  No.  24,  and  Woolverton. 
Bed  raspberries — Marlboro,  Hansel,  and  Cuthbert.  Blackberries — Aga- 
wam and  Taylor.  Grapes — Berckman,  Brighton,  Concord,  Delaware, 
Iona,  Bindley,  Moore  Early,  Winchell,  and  Worden.  Notes  on  spray- 
ing exi>eriments  on  orchard  and  small  fruits  are  also  given.  Bordeaux 
mixture  was  found  to  be  effective  in  preventing  rust  on  the  black  or 
Italian  poplar. 

Further  examination  of  California  prunes,  apricots,  plums,  and 
nectarines,  G.  E.  Colby  ( California  Sta.  Bui.  No.  101 , May  2,  1893,  pp. 
8). — This  is  a continuation  of  work  reported  in  Bulletins  Nos.  93  and  97 
of  the  station  (E.  S.  R.,  vol.  in,  p.  78;  iy,  p.  157).  The  varieties  for  which 
notes  and  tabulated  analytical  data  are  given  are  as  follows:  Prunes — 
twelve  unnamed  French  varieties,  one  unnamed  German  variety,  Prune 
d’Agen,  Wangenheim,  Robe  de  Sergent,  Pellenberg,  Hungarian,  Bul- 
garian, Datte  d’Hongrie,  and  St.  Catherine.  Plums — Coe  Golden  Drop 
and  Yellow  Egg.  Apricots — Royal,  Hemskirk,  Blenheim,  Peach,  and 
Moorpark.  Nectarines — New  White. 

The  following  tables  give  the  average  results  obtained  during  1891 
and  1892 : 

Average  analyses  of  prunes,  plums,  apricots,  and  nectarines. 


Prunes. 

Nectar- 

French 

varieties. 

All 

varieties . 

Plums. 

Apricots. 

ines,  New 
AVhite. 

PHYSICAL  ANALYSIS. 

Average  weight 

26. 300 

25.  600 

60.  400 

62.  400 

102. 500 

Number 

. .per  pound. . 

20.  400 

20.  200 

8.  200 

7.  500 

4.  400 

Flesh  

94.  200 

94.  200 

95. 200 

93.  850 

93. 400 

Pits 

5.  800 

5.  800 

4.  800 

6. 150 : 

6.  600 

FLESII. 

Juice,  pressed 

83. 100 

78. 800 

75.  300 

90.  000 

89.  300 

Pulp,  pressed 

do 

16.  900 

21.  200 

24.  700 

10.  000 

10.  700 

JUICE. 

Total  sugar  hy  copper  (inversion)  ... 

— per  cent.. 

23.  690 

20.  000 

17.  970 

13. 310 

17. 170 

Acid,  in  terms  of  sulphuric  (S03)  . . . 

do.... 

0.  310 

0.400 

0.480 

0.  680 

0.  620 

SUGAR. 

In  fresh  flesh 

per  cent. . 

19. 700 

16.  no 

13.  250 

11.  930 

15. 130 

In  fresh  fruit 

NITROGEN. 

do 

18. 530 

15.  350 

12. 890 

11. 100 

14. 110 

In  whole  fresh  fruit 

per  cent. . 

0. 182 

0.162 

0. 181 

0. 194 

0. 117 

In  fresh  flesh 

do 

0. 151 

0. 134 

0.159 

0.168 

0. 100 

In  fresh  pits do 

Albuminoids  in  whole  fresh  fruit  (equivalent  to 

0. 710 

0.635 

0.  559 

0.  751 

0.  260 

nitrogen) 

per  cent. . 

1. 137 

1.012 

1.133 

1.  250 

0.  731 

ASH  (PURE). 

In  whole  fresh  fruit 

per  cent.. 

0.  578 

0. 486 

0.535 

0. 491 

0.  498 

In  fresh  flesh 

0.565 

0.  474 

0.  524 

0.477 

0.490 

In  fresh  pits do 

GENERAL  PROXIMATE  ANALYSIS. 

0.  640 

0.  590 

0.  620 

0.  668 

0.  400 

Water 

72. 820 

77.  380 

77.  430 

85.160 

79.  000 

Organic  matter 

26.  602 

22. 134 

22.  035 

14.  349 

20.  502 

Ash 

0.  578 

0.  486 

0.  535 

0.491 

0.  498 

Total 

100.  000 

100.  000 

100.  000 

100.  000 

100.  000 
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Ash  analyses  of  primes  and  apricots. 


French 

prunes. 

jRoyal 

apricots. 

Whole 

fruit. 

Whole 

fruit. 

Pure  ash 

Per  cent. 
0.  486 

Per  cent. 

0.  508 

Composition  of  jrnre  ash  : 

Potash 

63.  83 

59.  36 

Soda 

2.65 

10.  26 

Lime 

4.  66 

3. 17 

Magnesia 

5.47 

3.  68 

Peroxide  of  iron 

2.  72 

1.  68 

Oxide  of  manganese  

0.  39 

0.  37 

Phosphoric  acid 

14.  08 

13.  09 

Sulphuric  acid 

2.  68 

2.  63 

Silica 

3.07 

5. 23 

Chlorine 

0.  34 

0.  45 

Total 

99. 89  i 

99.  92 

Less  excess  of  oxygen  due  to  chlorine 

0.08 

0. 11 

Total 

99.  81 

99.  81 

Proportion  of  pits  to  flesh,  prunes. — The  later  work  verifies  our  previous  conclusion 
that  these  fruits  contain  about  seventeen  times  as  much  flesh  as  pits. 

Proportion  of  pits  to  flesh,  plums. — In  these  the  range  in  the  percentages  of  pits  is 
somewhat  less  than  that  for  prunes.  * * * 

Proportion  of  pits  to  flesh,  apricots. — For  the  fully  ripe  and  largely  grown  varieties 
from  all  localities  the  variation  of  pit  percentages  is  from  5.3  to  7.1,  a smaller  differ- 
ence than  is  found  in  the  prunes  or  plums.  * * * 

Proportion  of  juice  to  flesh,  prunes  and  plums. — The  French  prune  on  the  average 
shows  the  largest  proportion  of  free  juice,  4.3  per  cent  more  than  the  average  for  all 
the  prunes,  namely,  83  per  cent,  or  about  four  fifths  of  the  flesh.  * * * Three 

fourths  of  the  flesh  of  the  plum,  on  the  average,  is  juice,  thus  showing  the  prune  flesh 
one  twentieth  more  juicy  than  that  of  the  plum. 

Proportion  of  juice  to  flesh,  apricots. — The  proportion  of  juice  to  flesh  is  nearly  the 
same  for  all  the  samples,  90  per  cent  or  nine  tenths  of  the  flesh  being  juice.  * * * 

Sugar  content  of  the  juice,  flesh)  and  fruit,  prunes  and  plums. — The  ripe,  juicy,  soft- 
fleshed  French  prunes  from  all  localities  yield  the  highest  sugar  percentages,  averag- 
ing in  the  juice,  23.69  per  cent;  the  hard-fleshed  ripe  prunes  yield  an  average  of  15.24 
per  cent  sugar — 6.24  per  cent  less,  while  the  average  sugar  for  all  prunes  is  20  per 
cent,  or  3.5  per  cent  less  than  that  of  the  French  prunes.  * * * 

The  plums,  among  themselves,  show  in  the  juice  a narrow  range  in  sugar  and 
average  about  18.0  per  cent  of  that  substance — some  5.5  per  cent  less  than  the  French 
prunes,  and  about  3.5  more  than  the  hard-fleshed  varieties. 

Sugar  content  of  the  juice,  flesh,  and  fruit,  apricots  and  nectarines. — Taking  the  gen- 
eral averages  of  sugar  in  the  juice  of  prunes  and  apricots  we  find  that  the  prunes  run 
over  6 per  cent  higher;  for  the  whole  fruit,  4.2  per  cent  higher.  And  as  compared 
with  the  average  French  prune  the  apricots  show  for  the  juice  some  10  per  cent  less 
sugar;  and  for  the  whole  fruit,  somewhat  over  7 per  cent  less.  In  the  whole  fruit, 
the  sugars  of  the  apricots  and  plums  more  nearly  resemble  each  other  in  amount,  the 
average  difference  being  1.79  per  cent  in  favor  of  the  plums. 

From  the  results  at  hand,  it  seems  that  the  nectarine  has  in  the  juice  nearly  4 per 
cent  more  sugar  than  the  apricot,  following  in  this  respect  very  closely  the  plum. 

European  reports  of  these  fruits  show  that  the  juice  of  prunes,  on  the  average, 
contains  6.15  percent  sugar,  and  apricots  4.69  per  cent  (one  case  is  reported  of  a small 
variety  of  apricots  with  16.5  per  cent  sugar),  these  figures  being  about  three  times 
less  than  those  herein  presented  for  these  fruits  as  grown  in  California.  There  seems 
thus  to  be  good  cause  for  the  preference  they  have  so  quickly  attained  in  the  market. 

2916— No.  11—4 
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By  reference  to  tlie  small  table  following,  the  relations  to  each  other  of  the  average 
sugar  and  acid  contents  of  some  California  fruits  will  readily  he  seen.  For  conven- 
ience of  comparison,  the  acid  is  expressed  in  terms  of  sulphuric  acid  (SO:?). 


Sugar  and  acid  contents  of  California  fruits. 


N umber 

Sugar  in— 

Fruits. 

of 

analyses. 

Acid. 

Juice. 

Flesh. 

Whole 

fruit. 

Apricots 

11 

Per  cent. 
0.68 

Percent. 
13. 31 

Per  cent 
11.93 

Per  cent. 
11. 10 

Prunes . . 

23 

0. 40 

20.  00 

16. 11 

15.  35 

French  prunes _ . 

13 

0.31 

23.69 

19.  70 

18.  53 

Plums 

3 

0.48 

17. 97 

13.25 

12.  89 

Peaches  from  Shasta  and  Butte  Counties 

2 

0.  24 

17.  00 

13.40 

12.  50 

Nectarine . : 

1 

0.  62 

17. 17 

15. 13 

14. 11 

Grapes  from  various  localities ..... 

0.50 

24.  00 

23.  00 

20.  90 

Oranges  from  various  localities . . . -. 

80 

1.28 

10.  68 

7. 12 

5.  40 

Figs  (white  Adriatic)  from  Kern  and  Fresno 
Counties J 

2 

0.15 

23.90 

19. 20 

Acid  in  the  juice,  prunes. — The  maximum  is  nearly  1 per  cent,  the  minimum  0.23  per 
cent,  and  the  average  0.40  per  cent.  * * * 

Acid  in  the  juice,  plums. — The  maximum  is  1 per  cent,  the  minimum  0.20  per  cent, 
and  the  average  0.48  per  cent.  * * * 

Acid  in  the  juice,  apricots. — While  the  acids  differ  from  0.50  per  cent  to  0.90  per  cent, 
they  do  not  show  as  great  a diversity  as  the  prunes  in  this  respect,  hut  on  the  aver- 
age contain,  like  the  nectarine,  about  0.20  per  ceut  more  acid. 

In  all  these  fruits  it  appears  that  low  acids  are  combined  with  high  sugars 

* * * 

Nutritive  values,  nitrogen  content. — [Tabular  data  show  that]  the  fig  rates  first  in 
flesh-forming  ingredients,  with  little  choice  between  the  apricots  and  plums  for 
second;  and  for  third  place,  the  prunes  and  oranges  run  nearly  even.  Apparently, 
the  nectarine  falls  far  short  of  the  above  fruits  in  these  ingredients,  hut  still  ranges 
considerably  higher  than  apples  and  pears  (from  European  data  only). 

A tabular  summary  is  given  of  the  food  constituents  of  dried  com- 
mercial French  prunes,  apricots,  grapes,  and  figs,  identical  with  that 
given  in  Bulletin  97,  except  that  analyses  of  two  varieties  of  figs  are 
incorporated.  The  composition  of  the  latter  is  as  follows: 


Food  constituents  in  dried  figs. 


. 

Figs. 

White 

Adriatic. 

(European) 

Smyrna. 

Per  cent. 
25. 00 
2. 24 
4. 50 

| 10. 21 

57.  60 
0.  45 

Per  cent. 
20.  03 
2.45 
5.  70 

13.82 

58.  00 

Ash  

Crude  protein 

Crude  fiber  ...  . ....  1 

Nitrogen-free  extract 

Pat  . 

Free  acid,  calculated  as  sulpliui'ic  (SO3)  ...... 

Total 

100.  00  ' 100.  00 

Attention  is  called  to  the  distribution  of  the  nitrogen  in  the  several  portions  of 
these  fruits.  First,  it  is  readily  seen  that  the  flesh  holds  85  per  cent  of  all  the  nitro- 
gen, leaving  15  per  cent  of  it  as  waste,  so  far  as  food  values  are  concerned.  Second, 
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the  distribution  of  the  nitrogen  of  the  pits  of  the  prunes  and  apricots  to  the  ker- 
nels and  shells  appears  to  rate  on  the  whole  about  the  same  (12  to  1),  although  we 
note  great  variation  in  this  respect  in  both  fruits. 

Ash  composition  and  nitrogen  content. — Contrary  to  statements  in  our  previous  pub- 
lications (Bulletins  Nos.  88  and  93  of  the  station),  in  which,  according  to  European 
data,  the  orange  stands  second  (grapes  being  first)  among  fruits  in  the  quantity  of 
mineral  matter  withdrawn  from  the  soil,  we  find  that,  weight  for  weight,  the  fig  has 
second  place,  the  orange  third,  and  the  prune,  apricot,  and  plum  fourth  place;  thus 
more  than  ever  bringing  before  us  the  fact  that  we  can  not  safely  use  European 
results,  as  heretofore,  as  a basis  of  comparison  for  our  fruits. 

A revision  of  the  table  published  in  Bulletin  No.  97  of  the  station, 
showing  the  amounts  of  fertilizing  ingredients  removed  from  the  soil 
by  different  fruits,  is  given,  and  the  data  discussed.  The  conclusions 
previously  drawn  are  not  affected  by  the  additional  data. 

Experiments  with  vegetables  and  fruits,  1892,  W.  M.  Munson 
{Maine  Sta.  Report  for  1892,  pp.  59-98,  plate  1,  figs.  12). 

Synopsis. — Accounts  of  experiments  with  cabbages,  tomatoes,  eggplants,  and  fruits, 
in  continuation  of  those  recorded  in  the  Annual  Report  of  the  station  for  1891 
(E.  S.  R.,  vol.  iv,  p.  554).  Trimming  cabbage  plants  at  transplanting  gave  uncer- 
tain results.  Early  setting  of  tomato  plants  is  favored.  Bagging  the  fruit  did 
not  promote  earliness.  Experiments  in  crossing  with  tomatoes  and  with  egg- 
plants gave  interesting  results.  A true  hybrid  variety  of  tomatoes  was  pro- 
duced by  crossing  Lorillard  with  Currant. 

Cabbages  (pp.  60-62). — Trimming  off  a portion  of  the  leaves  of  cab- 
bage plauts  at  the  time  of  transplanting  gave  uncertain  results.  Plants 
handled  in  pots  before  setting  in  the  field  were  earlier  and  better  than 
those  grown  in  boxes.  Nonesuch,  a new  variety,  did  well  at  the  sta- 
tion in  1892,  as  in  1891.  Seeds  from  Long  Island  and  Washington  State 
gave  about  the  same  results. 

Tomatoes  (pp.  62-75). — Plants  of  Early  Buby,  Atlantic,  New  Jersey, 
and  Beauty  varieties  were  set  in  the  field  May  19  and  June  1 and  15. 
A slight  frost  and  a week  of  cold  weather  followed  the  first  setting. 

u Without  exception,  the  average  number  of  fruits  and  the  average 
weight  of  the  product  per  plant  was  in  direct  ratio  with  the  earliness 
of  setting,  a direct  confirmation  of  results  obtained  last  year.  The 
average  weight  of  individual  fruits  was  not  essentially  different  in  the 
first  two  settings,  but  was  decidedly  less  in  the  last  lot.” 

Covering  clusters  of  fruits  with  paper  bags  did  not  cause  the  fruit 
to  ripen  earlier.  Marked  differences  were  observed  in  the  number  and 
weight  of  fruits  from  duplicate  lots  of  the  same  varieties. 

The  cross  between  Golden  Queen  and  Ignotum,  grown  in  the  college  gardens  last 
year,  gave  no  indication  of  any  influence  of  the  yellow  parent;  but  the  second  gen- 
eration was  decidedly  variable,  about  half  of  the  plants  bearing  red  fruits  and  the 
others  yellow,  with  no  indication  of  the  desired  blush  form. 

A selected  strain  of  Golden  Queen  having  a tendency  to  produce  fruit  with  a 
blush  cheek  is  as  yet  only  imperfectly  fixed,  but  as  grown  in  the  house  this  tend- 
ency is  very  nicely  brought  out  and  the  fruits  are  very  attractive. 

A cross  between  Ignotum  and  Peach  tomatoes  produced  fruits  like 
those  of  Ignotum,  but  in  greater  abundance,  A cross  between  Lorib 
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lard  and  Peach  produced  fruits  of  intermediate  size  and  the  number  of 
fruits  was  trebled.  A hybrid  obtained  by  crossing  Lorillard  (Lyco- 
persicum  esculatum)  and  Currant  (L.  pimpinellifolium)  tomatoes  is 
described  and  illustrated.  The  hybrid  produced  fruit  intermediate  in 
size  and  was  quite  prolific.  The  author  proposes  combining  the  hybrid 
with  Lorillard  to  increase  the  size  of  the  fruit.  Tabulated  data  and 
descriptive  notes  are  given  for  31  varieties. 

The  best  variety  grown  during  the  season,  all  things  considered,  was  the  Opti- 
mus.  Among  the  best  varieties  for  general  use  are : Bed — Optimus,  Perfection,  Iguo- 
tum,  Lorillard.  Fink — Potato  Leaf,  Beauty,  Long  Keeper.  Yellow — Golden  Queen. 

Of  the  newer  varieties,  Cleveland,  Long  Keeper,  Mitchell,  and  Stone  are  desira- 
ble, while  Richmond  and  Yellow  Victor  do  not  appear  to  be  of  special  value. 

Eggplants  (pp.  76-89). — With  a view  to  encouraging  the  more  exten- 
sive growing  of  eggplants  in  Maine,  methods  of  culture  and  cooking  are 
described,  and  illustrated  accounts  are  given  of  8 varieties. 

With  careful  treatment  the  eggplant  may  be  successfully  grown  in  Maine.  The 
most  important  requisites  of  success  are  early  sowing,  vigorous  plants,  late  trans- 
planting to  the  field,  warm,  rich  soil,  thorough  cultivation,  and  constant  watchful- 
ness for  the  potato  beetle. 

The  best  varieties  for  this  latitude  are  Early  Dwarf  Purple,  Early  Long  Purple, 
Long  White,  and  possibly  Black  Pekin.  Other  large  varieties  are  too  late. 

Experiments  are  reported  with  crosses  of  Round  White  with  Black 
Pekin,  Giant  Round  Purple  with  White  Chinese,  and  Long  White  with 
Black  Pekin  in  continuation  of  those  recorded  in  Bulletin  No.  26  of  the 
New  York  Cornell  Station  (E.  S.  R.,  vol.  n,  p.  737): 

As  a result  of  four  years  of  breeding,  we  have  as  yet  obtained  no  type  sufficiently 
constant  in  color  to  be  of  commercial  value.  We  have  found,  however,  a marked 
increase  in  vigor  and  productiveness  as  a result  of  crossing. 

In  the  first  generation  the  purple-fruited  types  seem  stronger  in  their  power  to 
transmit  color  to  the  offspring  than  do  the  white-fruited  types,  and  this  law  appears 
to  hold  whether  the  purple  type  is  used  as  the  male  or  as  the  female  parent.  In 
later  generations  the  inherent  strength  of  the  white-fruited  types  appears  more 
strongly  than  in  the  first,  for  in  the  third  generation,  after  the  purple  type  had 
twice  entered  the  cross,  the  effect  of  the  original  white  parent  in  imparting  color  to 
the  fruits  was  more  marked  than  in  the  first  generation. 

In  all  cases  the  white-fruited  types  appear  stronger  in  the  power  to  transmit  form 
and  productiveness. 

Fruits  (pp.  90,  91). — Brief  notes  on  varieties  planted  in  the  station 
orchard  and  on  experiments  with  hardy  varieties  at  Perham  in  Aroos- 
took County. 

Horticultural  notes,  E.  R.  Lake  ( Washington  Sta.  But.  Eo.  6 , Oct, ., 
1892 , pp.  107-117 , plate  1). — A list  of  orchard  and  small  fruits,  orna- 
mental plants,  and  forest  trees  and  shrubs  planted  at  the  station.  The 
roots  of  apple  seedlings  affected  by  the  woolly  aphis  are  illustrated. 

Ash  analysis  of  White  Globe  onions  ( Connecticut  State  Sta.  Re 
port  for  1892,  p.  155). — A reprint  from  Bulletin  No.  108  of  the  station 
(E.  S R.,  vol.  m,  p.  143). 
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Walter  H.  Evans,  Editor. 

Examination  of  orchard-grass  s«ed  ( Connecticut  State  Sta.  Re- 
port for  1893,  pp.  152-154). — Seventeen  samples  of  orchard-grass  ( Dae - 
tylis  glomerata ) seed  were  secured  for  testing.  Six  samples  were  ob- 
tained from  State  dealers,  six  from  Boston,  and  five  from  New  York. 
The  percentages  of  purity  are  given  by  weight.  Duplicate  tests  of  all 
seeds  were  made,  and  four  tests  of  the  first  six  lots.  The  highest 
result  in  each  case  is  given  in  the  following  table : 


Examination  of  orchard-grass  seed. 


Lot. 

Weight  of 
1,000  seeds. 

Purity. 

Pure  seed 
sprouting. 

Sample  of 
seed  capa- 
ble of 
sprouting. 

Grams. 

Per  cent. 

Per  cent. 

Per  cent. 

A 

0.  666 

58.6 

41.0 

24.0 

B 

0.  571 

69.6 

27.5 

19.1 

C - 

0.  778 

76.1 

43.0 

32.7 

D 

0.  537 

67.2 

32.5 

21.8 

F 

0.621 

94.7 

40.5 

38.4 

Gr 

0.  535 

43.9 

36.0 

15.8 

I 

0.  729 

92.9 

54.5 

50.6 

J 

0.  495 

87.8 

42.5 

37.3 

K 

0.  588 

60.3 

44.0 

26.5 

L 

M 

' 0. 838 
None. 

88.2 

79.0 

69.7 

X 

0.  609 

65.7 

4.5 

3.0 

0 

0.  902 

98.8 

35.0 

34.6 

p 

0.555 

92.0 

88.0 

81.0 

Q 

0. 740 

97.7 

76.5 

74.7 

K 

0.  745 

81.6 

77.0 

62.8 

g 

0.  779 

62.7 

82.5 

51.7 

Of  the  17  samples  of  orcliard-gniss  seen  purchased  in  New  York,  Boston,  and  at 
various  places  in  Connecticut,  one  sample  contained  as  much  as  98.8  per  cent  of  pure 
seed,  the  remainder  being  chaff.  Another  [lot  M]  contained  no  orchard-grass  seed 
whatever,  and  consisted  mainly  of  Lolium  perenne,  or  other  perennial  rye  grass.  Ex- 
cluding this  sample,  the  other  16  samples  contained  on  the  average  77.4  per  cent  of 
pure  seed. 

Seven  out  of  16  samples  contained  notable  quantities,  from  8.3  to  35.5  per  cent,  of 
seed  of  perennial  rye  grass  ( Lolium  perenne)  which  is  less  valuable,  and  sells  at  a 
lower  price.  “ Tested”  orchard-grass  seed  is  quoted  at  11  cents  per  pound,  and 
“tested”  perennial  rye  grass  at  cents.  A single  sample  contained  14.1  per  cent  of 
a species  of  Bromus,  probably  secalinus  or  chess. 

In  one  sample  as  high  as  88  per  cent  of  the  orchard  grass  seed  sprouted,  in  another 
as  low  as  4.5  per  cent,  and  on  the  average  of  16  samples,  50  per  cent. 

Taking  the  16  samples  together,  the  average  quantity  of  pure  orchard  grass  seed 
which  was  capable  of  sprouting  was  40  per  cent,  i.  e.,  out  of  every  100  pounds 
bought,  40  pounds  was  pure,  live  seed.  Probably  the  quantity  that  would  produce 
healthy  plants  was  less  than  this. 
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Some  plants  injurious  to  stock,  T.  A.  Williams  ( South  Dalcota 
Sta.  Bui.  Ao.  33 , Feb.,  1893,  pp.  18-44 , plates  5). — This  bulletin  treats 
of  loco  weeds,  rattlebox,  and  ergot.  Descriptions  are  given  of  the  fol- 
lowing plants  reported  as  having  caused  the  “loco”  disease  in  cattle: 
Astragalus  mollissimus,  A.  lotiflorus,  A.  bisulcatus,  A.  liaydenianus , and 
Oxytropus  lamberti.  Of  these,  the  first  and  the  last  are  the  most  com- 
mon and  well  known  of  the  “loco  weeds.”  Numerous  others  nearly  re- 
lated are  to  be  looked  on  with  suspicion.  The  symptoms  of  the  disease 
and  the  treatment  recommended  in  Bulletin  No.  35  of  the  Kansas  Sta- 
tion (E.  S.  R.,  vol.  iv,  p.  749)  are  quoted. 

Rattlebox  ( Crotalaria  sagittalis ),  a plant  of  wide  distribution,  prefer- 
ring a sandy  soil,  is  described  and  figured.  This  plant  seems  to  be  the 
cause  of  a disease  of  horses  called  “crotalism.”  The  symptoms  were 
fully  described  in  Iowa  Agricultural  College  Bulletin,  November,  1884, 
from  which  copious  quotations  are  made. 

The  disease  in  most  cases  is  very  slow  in  its  progress,  but  proves  almost  uniformly 
fatal  after  a number  of  weeks  or  months.  There  is  a general  decline  of  bodily  vigor 
throughout  this  period,  and  the  only  abnormal  symptom  in  many  cases  is  that  of 
marked  emaciation  and  consequent  weakness.  Horses  that  have  been  kept  at  pas- 
ture through  the  summer,  without  work,  and  where  the  grass  grew  in  the  greatest 
abundance,  were  so  thin  in  flesh  that  they  walked  with  the  greatest  difficulty.  A 
critical  examination  of  many  of  these  patients  revealed  nothing  more  than  the  con- 
ditions resulting  from  starvation.  This  was  not  uniformly  the  case.  In  a number 
of  instances  there  was  marked  coma  or  stupor,  the  animal  often  falling  asleep  while 
eating.  In  some  instances  the  animal  would  remaiu  standing  for  a whole  week, 
sleeping  much  of  the  time  with  head  resting  against  some  object.  In  a few  instances 
the  animals  lost  consciousness,  and  broke  through  fences  and  other  obstructions.  I 
made  post-mortem  examinations  of  five  subjects  with  the  most  perfect  uniformity  as 
to  the  lesions  presented.  In  every  instance  there  were  marked  hemorrhagic  effusions 
into  the  fourth  ventricle,  the  liver  and  spleen  were  abnormally  dense,  the  walls  of 
the  intestines  were  almost  destitute  of  blood,  and  the  stomach  enormously  distended 
with  undigested  food.  The  stomach,  with  its  contents,  in  some  instances  weighed 
as  much  as  70  pounds.  These  post-mortem  conditions,  together  with  the  clinical 
symptoms,  led  me  to  believe  the  animals  wore  obtaining  some  poisonous  principle 
with  their  food. 

An  examination  of  tbe  pastures  showed  that  the  rattlebox  was  the 
only  plant  liable  to  cause  the  trouble.  Experiments  were  conducted  by 
use  of  a stomach  pump,  and  an  infusion  of  the  plant  was  given  a horse 
with  fatal  results.  The  symptoms  of  the  disease  and  the  result  of  the 
post-mortem  examination  were  the  same  as  m the  previous  cases. 

The  disease  was  especially  severe  during  the  season  of  1892,  some 
stockmen  losing  15  or  20  animals  of  various  ages.  The  plant  is  not  con- 
fined to  one  locality,  but  is  liable  to  be  most  abundant  in  rich,  sandy 
loam  in  river  bottoms.  It  yields  readily  to  cultivation  and  may  be 
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quickly  destroyed  by  clean  culture.  Preventive  treatment  by  keeping 
the  weed  from  pastures  and  using  tonics  for  tbe  digestion  are  recom- 
mended. 

Ergot  ( Claviceps  purpurea)  is  described  as  occurring  on  species  of 
wheat  grass  ( Agropyrum ),  wild  rye  ( JElymus ),  blue  joint  ( Calamagrostis 
canadensis  and  C.  confinis),  reed  canary  grass  (PhaJaris  arundinacea ), 
and  blue  grass  (Poa  pratense  and  P.  compressa ),  as  well  as  on  cultivated 
rye.  The  life  history  of  ergot,  its  effect  on  stock  resulting  in  ergotism, 
and  a method  of  treating  ergotism  are  given. 
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Walter  H.  Evans,  Editor. 

Some  celery  diseases,  S.  A.  Beacii  ( New  Yorlc  Sta.  Bui.  Wo.  51,  n. 
ser.,  Mar.,  1893,  pp.  133-148,  figs.  7). — The  author  gives  results  of  some 
investigations  on  the  subject  of  celery  diseases,  together  with  collated 
information  for  the  benefit  of  growers  of  this  crop. 

The  diseases  are  grouped  as  follows:  Center  blight,  stalk  blight,  and 
leaf  spot  diseases.  Any  disease  affecting  the  center  or  heart  of  the 
celery  is  commonly  called  center  blight.  Two  troubles  of  this  kind  are 
mentioned,  both  of  which  the  author  thinks  may  be  due  to  similar 
causes.  The  first,  also  called  soft  rot,  sometimes  destroys  the  whole 
center,  but  more  often  appears  as  blotches  or  stripes  on  the  tender  central 
stalks.  The  spots  are  often  preceded  by  a watery  appearance  of  the 
tissues.  In  the  other  disease  watery  patches  of  a grayish  color  appear, 
and  the  leaflets  wilt  and  finally  become  brown  and  dead.  The  flavor 
and  appearance  of  the  marketable  stalks  is  injured  at  the  first  appear- 
ance of  the  disease.  The  disease  is  more  prevalent  during  the  hot 
summer  months  than  in  autumn,  and  as  a consequence  the  early  varie- 
ties suffer  most.  The  green  varieties  are  not  exempt,  but  the  self- 
blanching  ones  seem  the  most  susceptible.  This  may  be  due  to  the 
greater  use  of  such  varieties  for  early  crops  rather  than  to  any  inherent 
reason.  A hot,  moist  atmosphere  undoubtedly  hastens  the  spread  and 
activity  of  the  disease.  When  not  too  badly  affected  the  plants  may 
form  new  centers,  and  in  favorable  cases  recover.  This  is  especially 
true,  the  author  finds,  of  young,  vigorous  plants. 

Spraying,  as  a remedial  remedy,  has  given  negative  results.  As  a 
precaution,  the  author  recommends  the  destruction  of  all  refuse,  blanch- 
ing with  boards  instead  of  earth  during  hot  weather,  experimental 
tests  of  fertilizers,  and  treating  the  seed  beds  so  as  to  have  settings 
free  from  leaf  blight. 

Stalk  blight  causes  a withering  of  the  leaf  stalks,  and  is  due  to  bac- 
terial causes.  It  often  starts  at  the  place  where  some  insect  has 
punctured  the  stalk,  but  not  always.  It  is  not  yet  considered  a serious 
injury  to  the  crop. 
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Of  the  spot  diseases,  those  caused  by  Cercospora  apii  and  PhylloS 
tieta  apii  are  mentioned  as  occurring,  and  the  information  given  is  col- 
lated from  Special  Bulletin  Q of  the  New  Jersey  Stations  (E.  S.  B.,  vol. 
in,  p.  884). 

The  leaf  spot  caused  by  Septoria  petroselini , var.  apii , is  the  most 
serious  disease  noticed  by  the  author  during  the  past  season.  A de- 
scription of  the  disease  and  a brief  account  of  its  reported  occurrence 
in  several  adjacent  States  are  given.  The  author  has  found  that  the 
pycnidia  may  occur  in  the  fruiting  stalks  or  on  the  seeds  themselves, 
and  that  the  disease  may  spread  from  the  use  of  affected  seed.  The 
spots  may  be  plainly  seen  upon  the  seed  and  such  seed  should  be  re- 
jected. Spraying  the  seed  bed  is  urged  as  important  and  detailed 
results  of  spraying  experiments  are  given.  Dilute  Bordeaux  mixture 
and  ammoniacal  carbonate  of  copper  were  tested,  the  use  of  either 
proving  highly  advantageous  to  the  young  plants. 

Experiments  were  conducted  to  test  the  value  of  various  fungicides, 
the  efficiency  of  few  and  frequent  sprayings,  and  to  determine  the 
amount  of  copper  adhering  to  the  plant  when  prepared  for  market. 
Plats  were  sprayed  with  Bordeaux  mixture,  ammoniacal  copper  car- 
bonate, and  potassium  sulphide  solution.  The  applications  were  made 
twice  a week,  once  a week,  and  once  in  two  weeks.  The  semiweekly 
application  gave  the  best  results,  and  Bordeaux  mixture  was  more 
efficient  than  either  of  the  other  solutions. 

Analyses  of  a large  number  of  specimens  as  prepared  for  market 
were  made.  They  had  been  sprayed  from  one  to  ten  times,  yet  in  all 
the  percentage  of  copper  was  so  small  that  from  10,000  to  99,000  stalks 
would  have  to  be  eaten  to  secure  an  injurious  dose  of  copper. 

Prevention  of  potato  scab,  IT.  L.  Bolley  (North  Dakota  Sta.  Bid. 
No.  .9,  Mar .,  1893 , pp.  27-41. — A report  on  the  continuation  of  the  inves- 
tigations recorded  in  Bulletin  No.  4 of  the  station  (E.  S.  B.,  vol.  m,  p. 
019),  on  the  prevention  of  potato  scab.  Tabulated  information  is  given 
of  experiments  with  Bordeaux  mixture,  corrosive  sublimate,  and  potas- 
sium sulphide  to  test  their  value  as  fungicides  for  the  control  of  potato 
scab.  In  the  field  tests  the  corrosive  sublimate,  0.003  per  cent  solution, 
gave  99  per  cent  of  potatoes  free  from  scab  5 Bordeaux  mixture  55  per 
cent;  and  potassium  sulphide  5 per  cent.  The  untreated  rows  pro- 
duced 99  per  cent  of  scabby  tubers. 

Spraying  experiments,  AY.  M.  Munson  (Maine  Sta.  Deport  for  1892 , 
pp.  92-98). — Experiments  were  conducted  during  the  past  season  in  two 
orchards  for  the  prevention  of  apple  scab  by  spraying  the  trees  with 
fungicides.  Three  formulas  were  employed,  viz,  modified  eau  celeste, 
consisting  of  2 pounds  copper  sulphate,  2£  pounds  soda  carbonate,  1J 
pints  ammonia,  and  30  gallons  water;  ammoniacal  solution  of  copper 
carbonate,  consisting  of  5 ounces  copper  carbonate,  3 pints  ammonia, 
and  50  gallons  water;  and  a third  solution  consisting  of  3 ounces  cop- 
per carbonate,  1 pound  ammonium  carbonate,  and  50  gallons  water. 
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Duplicate  series  of  tests  were  made  and  tables  are  given  showing  the 
results. 

Some  of  the  experiments  were  conducted  to  ascertain  when  and  liow 
often  to  spray.  The  season  was  an  unfavorable  one  for  the  use  of 
fungicides,  as  rain  fell  nearly  every  time  within  twenty-four  hours  after 
spraying.  The  results  obtained  were  practically  the  same  for  each 
orchard.  The  author  summarizes  his  conclusions  as  follows : 

(1)  Spraying  with  copper  solutions  proves  an  effective  means  of  checking  the 
apple  scab. 

(2)  The  average  increase  in  the  amount  of  salable  fruit  on  the  trees  sprayed  with 
the  least  effective  solution  over  that  on  the  unsprayed  trees  was  BO  per  cent,  while 
the  increase  on  trees  sprayed  with  eau  celeste  was  nearly  52  per  cent. 

(3)  Eau  celeste  proves  more  effectual  than  does  the  ammonia-copper  carbonate 
solution,  but  as  used  there  was  a slight  injury  to  the  surface  of  the  fruit. 

(4)  Indications  point  strongly  to  the  value  of  spraying  early  in  the  season,  before 
the  blossoms  open. 

(5)  Eepeated  applications  of  the  fungicide  during  the  season  are  beneficial. 

Profit  in  spraying,  W.  J.  Green  ( Ohio  Sta.  Bui.  JSfo.  48 , Feb.,  1893, 
pp.  14). — A popular  report  upon  the  use  of  fungicides  and  insecticides 
in  the  orchard  and  vineyard.  Formulas  are  given  for  a dilute  Bor- 
deaux mixture,  a copper-arsenic  solution,  and  an  ammoniacal  solution  of 
copper  carbonate,  with  complete  directions  for  their  preparation  and 
use.  Detailed  directions  are  given  tor  the  spraying  of  plums,  apples, 
pears,  quinces,  cherries,  peaches,  raspberries,  grapes,  and  potatoes. 

The  following  summary  is  taken  from  the  bulletin  : 

(1)  The  profit  to  be  derived  from  spraying  orchards  often  exceeds  $20  per  acre,  and 
for  vineyards  is  much  more.  The  fruit  crop  of  the  State  would  be  enhanced  in  value 
by  several  million  dollars  annually  if  the  practice  were  generally  followed. 

(2)  Combined  fungicides  and  insecticides  are  recommended  whenever  applicable, 
because  of  a having  of  time;  a less  liability  of  injuring  foliage;  greater  efficiency 
in  some  cases,  and  as  a precautionary  measure  in  others. 

(3)  Dilute  Bordeaux  mixture,  copper-arsenic  solution  and  ammoniacal  solution  of 
copper  carbonate  are  the  most  useful  fungicides  for  the  treatment  of  the  diseases 
herein  mentioned,  and  the  first  has  the  widest  range  of  usefulness  of  all. 

(4)  Early  spraying  is  the  key  to  success  in  the  use  of  fungicides. 

(5)  For  the  plum  curculio  and  shot-hole  fungus  use  Bordeaux  mixture  and  Paris 
green  combined,  making  three  or  four  applications. 

It  is  not  known  that  this  treatment  will  prevent  the  black  knot,  but  cutting  away 
and  burning  the  diseased  branches  will  accomplish  the  result. 

(6)  Scabby  apples  rot  much  earlier  than  those  free  from  scab,  and  spraying  with 
fungicides  will  save  at  least  50  per  cent  of  this  loss. 

(7)  Spraying  with  fungicides  in  the  season  of  1892  prevented  much  of  the  early 
dropping  of  apples,  which  is  usually  attributed  to  wet  weather. 

(8)  For  apples,  two  applications  of  Bordeaux  mixture  before  blooming  are  ad- 
vised, and  two  of  the  same  mixture  after  blooming,  with  Paris  green  added. 

(9)  The  same  treatment  is  recommended  for  the  pear  as  for  the  apple,  before 
blooming,  but  the  copper-arsenic  solution  is  advised  after  blooming. 

„ (10)  The  Bordeaux  mixture,  if  used  too  late,  causes  a russet  appearance  on  both 
pears  and  apples. 

(11)  The  quince  may  be  treated  the  same  as  apples,  or  with  Bordeaux  mixture 
alone. 
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(12)  The  treatment  advised  for  the  cherry  consists  in  making  two  or  three  applica- 
tions of  Paris  green,  2 ounces  to  50  gallons  of  water. 

(13)  Peach  trees  and  American  varieties  of  plums  have  very  tender  foliage,  and 
must  he  treated  with  very  weak  mixtures,  if  at  all. 

(14)  Raspberries  may  be  treated  with  Bordeaux  mixture  alone;  grapes  with  the 
same  until  the  fruit  sets,  after  which  use  copper  carbonate.  Potatoes  should  be 
sprayed  at  least  five  times  with  Bordeaux  mixture  and  Paris  green. 

Report  of  the  mycologist,  W.  0.  Sturgis  (Connecticut  State  Sta. 
Report  for  1892,  pp.  36-49 , figs.  2). — Role-sweat  of  tobacco  (pp.  30-39). — 
The  experiments  outlined  in  the  Annual  Report  of  the  station  for  1891 
(E.  S.  R.,  vol.  hi,  p.  773)  were  continued,  and  the  value  of  artificial  heat 
during  unfavorable  atmospheric  conditions  was  tested.  In  connection 
with  the  newly  organized  tobacco  experiment  station  (see  p.  907),  a 
curing  barn  was  built  at  a cost  of  $741.93,  upon  the  principles  of  ventila- 
tion suggested  in  1891.  It  was  found  to  be  suited  to  the  needs  of  this 
work  and  that  the  temperature  could  be  kept  at  any  desired  degree. 
The  barn  was  filled  August  29  and  30,  and,  with  the  exception  of  three 
days,  the  weather  was  clear  and  cool  throughout  the  period  of  curing. 
On  this  account  the  test  of  the  barn  could  hardly  be  said  to  have  been 
a very  complete  one.  No  pole-sweat  was  noticed,  and  as  a result  it  was 
impossible  to  continue  the  study  of  the  organisms  producing  the  decay. 

Experiments  with  potatoes  (pp.  39-42). — Bordeaux  mixture,  ammoniacal 
solution  of  sulphate  of  copper,  and  acetate  of  copper  were  tested  on  a 
large  scale  as  preventives  for  potato  blight  and  rot.  Two  fields  were 
chosen  where,  in  previous  years,  the  crop  had  suffered  severely.  The 
same  varieties  and  cultivation  were  employed  in  each  case.  Paris  green 
was  added  to  the  fungicides.  The  first  spraying  was  begun  June  15, 
and,  as  there  was  no  appearance  of  rot  owing  to  the  dry  weather,  the  sec- 
ond spraying  was  given  on  July  G.  On  July  16,  the  vines  began  to 
show  blight,  but  no  Phytophthora  appeared  on  any  vines,  sprayed  or 
check.  The  yield  averaged  for  the  plats  sprayed  with  fungicides  as 
follows:  Sprayed  with  Bordeaux  mixture  291  bushels,  with  copper  sul- 
phate solution  146J  bushels,  with  copper  acetate  181  bushels,  and  ’with 
a simple  solution  of  copper  sulphate  272  bushels  per  acre.  The  general 
crop  was  considered  a failure.  The  author’s  conclusions  from  his  work 
are  as  follows : 

(1)  Bordeaux  mixture,  even  of  half  the  usual  strength,  viz,  copper  sulphate  3 
pounds,  lime  2 pounds,  and  water  22  gallons,  exercises  a marked  effect  upon  potato 
vines,  considerably  increasing  their  vitality  and  period  of  growth. 

(2)  In  this  respect  Bordeaux  mixture  is  superior  to  the  ammoniacal  solution  of 
eopper  sulphate,  and  to  copper  acetate. 

(3)  The  ammoniacal  solution  of  copper  sulphate  prepared  according  to  Johnson’s 
formula  has  one  serious  objection.  The  carbonate  of  ammonia  is  not  only  difficult 
to  procure  in  a perfectly  fresh  condition,  but  upon  exposure  to  the  air  loses  water 
and  ammonia,  becoming  in  the  course  of  a few  days  soft  and  opaque,  in  which 
condition  considerably  more  of  the  salt  is  required  than  when  fresh  to  dissolve  the 
same  quantity  of  copper  sulphate.  It  is  possible,  of  course,  to  procure  the  ammonia 
salt  fresh  and  make  up  at  once  a sufficient  quantity  of  the  concentrated  solution  of 
copper  sulphate  to  last  during  the  season,  but  the  quantity  required  for  a season’s 
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spraying  is  not  often  known  accurately,  and  on  the  whole  it  would  seem  more  con- 
venient to  use  liquid  ammonia  as  a solvent  for  the  copper  salts. 

(4)  The  expenditure  of  time  and  labor  in  the  application  of  Bordeaux  mixture  to 
potato  vines,  even  w ith  imperfect  apparatus  and  methods,  is  much  less  than  would 
he  expected;  the  labor  of  three  or  four  men  for  1 hour  and  20  minutes  being  suffi- 
cient to  apply  the  mixture  thoroughly  to  an  acre  of  potatoes  almost  fully  grown. 
If  the  mixture  is  prepared  in  the  proportion  of  copper  sulphate  6 pounds,  lime  4 
pounds,  and  water  50  gallons,  the  cost  of  chemicals  would  be  about  28  cents  per 
acre  for  each  application,  about  63  gallons  being  required  to  spray  that  area. 

Quince  diseases  (pp.  42-44). — The  experiments  of  former  years  on  the 
value  of  fungicides  as  compared  with  Bordeaux  mixture  for  leaf  spot 
(. Entomosporium  maculatum)  were  continued.  The  fungicides  tested 
were  ammoniacal  solution  of  copper  sulphate,  modified  eau  celeste,  ace- 
tate of  copper  solution,  copper  sulphate  solution,  and  powdered  steatite. 
Two  trees  were  set  aside  for  each  fungicide,  and  three  applications  were 
given.  The  trees  sprayed  with  copper  acetate  in  suspension  seemed 
nearly  free  from  rust,  and  this  fungicide  will  be  investigated  further. 
None  of  them  were  in  any  way  superior  to  Bordeaux  mixture. 

The  author’s  attention  was  called  to  the  presence  of  black  rot  (Splice 
ropsis  malorum)  on  the  fruit  of  quinces.  The  trees  bearing  the  affected 
fruit  had  been  sprayed  three  times  with  Bordeaux  mixture,  the  last 
application  on  July  29.  The  rot  ran  rapidly  through  the  fruit,  leaving 
it  dry  and  mummified  and  about  a fourth  its  original  bulk.  Some 
varieties  seemed  more  susceptible  than  others.  As  the  disease  did  not 
appear  until  late  in  August,  one  or  two  additional  sprayings  with  Bor- 
deaux mixture  would  probably  have  prevented  the  attack.  All  mum- 
mified fruit  should  be  removed  from  the  trees  and  burned. 

Celery  blight  (pp.  44,  45). — Powdered  sulphur  and  potassium  sul- 
phide were  tried  under  direction  of  the  station,  as  fungicides  for  celery 
blight  ( Cercospora  apii).  The  gardener  using  them  claims  that  sulphur 
is  the  better  fungicide,  and  that  where  it  was  dusted  four  times  he  did 
not  lose  a stalk. 

A nematode  disease  of  asters  (pp.  45-49). — The  author’s  attention  was 
called  to  a disease  of  asters  that  is  widespread  throughout  New  Eng- 
land. In  addition  to  asters,  it  appears  on  calendulas,  marigolds,  and 
zinnias. 

As  it  appears  in  asters,  the  disease  is  first  manifested  when  the  plants  are  about  3 
inches  high.  The  younger  portions  of  the  plant  begin  to  put  out  long,  spindling  shoots, 
which  are  provided  here  and  there  with  dwarfed  and  misshapen  leaves.  These 
shoots  present  an  unhealthy  appearance,  as  though  grown  in  the  dark;  they  are  of 
a pale  yellow  or  whitish  color,  and  eventually  produce  dwarf  flowers,  which,  like 
the  shoots  themselves,  are  bleached  or  etiolated.  From  the  bleached  and  spindling 
appearance  of  the  plants,  the  diseased  condition  is  known  among  florists  as  u white- 
legs.” 

One  symptom  which  always  accompanies  the  disease  has  been  overlooked  by  those 
who  have  examined  the  diseased  plants.  At  a late  stage  of  the  disease  the  stem  of 
the  plant  exhibits  signs  of  decay,  beginning  near  the  ground  and  gradually  spread- 
ing upwards  until  sometimes  the  whole  stem,  especially  the  internal  tissue,  is  in- 
volved. 
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The  resemblance  between  this  disease  and  one  due  to  the  ic  blue 
aphis  ” is  noted,  also  the  ineffectual  use  as  remedies  of  sulphur,  tobacco, 
and  water  heated  to  140°  E.  An  examination  of  the  roots  showed  an 
abundance  of  minute  galls  containing  nematodes.  The  decaying  tissues 
of  roots  and  stems  were  infested  by  the  parasite,  but  none  were  found 
in  the  leaves  or  flowers.  Specimens  were  submitted  to  Prof.  G.  E. 
Atkinson  for  determination,  and  two  genera  of  nematodes  were  found, 
Bhabditis  and  Aphelenclius.  The  latter  is  probably  the  primary  cause 
of  the  disease. 

Sterilizing  by  heating  the  soil  is  advised,  or  planting  in  new  turf  soil. 
A simple  apparatus  is  described  for  sterilizing  the  soil.  Attention 
must  be  given  to  the  fertilizers  used.  Kainit  has  been  used  success- 
fully against  nematodes,  while  stable  manure  is,  as  a rule,  one  of  the 
poorest  fertilizers  that  can  be  employed.  Alkaline  conditions  of  soil 
seem  fatal  to  nematodes  of  all  kinds.  Drouth  and  hard  freezing  will 
also  destroy  them.  All  diseased  plants  should  be  pulled  up  and  burned 
in  autumn  while  harboring  many  of  the  worms.  When  advisable,  on 
account  of  inability  to  employ  other  methods,  the  use  of  u catch  plants” 
may  be  resorted  to  as  a means  of  ridding  the  soil  of  these  pests. 


ENTOMOLOGY. 

The  bud  moth,  M.  V.  Slingerland  {New  York  Cornell  Sta.  Bui. 
No.  50 , Mar.,  1893 , pp.  29,  figs.  8). — During  the  season  of  1891  the  bud 
moth  {Tmetocera  ocellana ) was  the  most  prominent  apple  pest  reported 
to  the  station.  As  it  attacks  the  opening  leaf  and  flower  buds,  it  may 
cause  serious  damage,  both  to  the  fruiting  and  nursery  stock.  It  is 
most  troublesome  to  the  apple,  but  it  also  attacks  pear,  plum,  cherry, 
quince,  and  peach  trees.  The  American  bibliography  shows  that  it  was 
imported  into  this  country  about  1841,  and  has  spread  to  the  Missouri 
on  the  west  and  the  District  of  Columbia  on  the  south. 

The  pest  makes  its  presence  known  early  in  the  spring  as  soon  as  the  buds  begin 
to  open,  usually  about  May  1 on  early  varieties,  and  a week  or  ten  days  later  on  late 
varieties.  Our  correspondents  reported  that  in  1891  Greening,  Baldwin,  and  King- 
apples  suffered  the  most.  The  caterpillars  work  in  opening  fruit  and  leaf  buds,  often 
eating  into  the  buds,  especially  the  terminal  ones,  so  that  all  new  growth  is  stopped. 
Such  work  in  but  a few  buds,  on  a nursery  tree  especially,  soon  checks  and  disfigures 
its  symmetry  of  growth,  and  often  spoils  the  tree  for  marketing.  This  fact  makes 
this  insect  one  of  the  worst  pests  to  be  dreaded  by  nurserymen.  On  larger  trees, 
unless  the  pest  is  very  numerous,  this  disfigurement  of  the  natural  growth  is  not  so 
noticeable. 

More  often 'the  post  does  not  begin  its  work  until  the  buds  are  nearly  half  opened. 
In  this  case  the  caterpillars  feed  upon  the  central  portions  of  the  buds ; if  fruit  buds, 
upon  the  unopened  flowers.  The  central  leaves  and  flowers  are  tied  together  with 
silken  threads,  and  when  the  pest  needs  more  food  it  draws  in  and  fastens  an  outer 
leaf  or  flower.  In  a short  time  some  of  the  partly  eaten  leaves  in  this  nest  turn 
brown  and  become  detached  from  the  branch,  thus  rendering  the  work  of  the  pest 
quite  conspicuous.  This  tying  together  of  the  leaves  and  flowers  and  the  brown 
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appearance  of  many  of  the  leaves  are  the  most  characteristic  indications  of  the  pres- 
ence of  the  pest  on  large  trees. 

In  some  cases,  especially  on  the  tender  shoots  of  young  trees,  the  caterpillar,  after 
destroying  the  hud,  burrows  down  the  center  of  the  shoot,  thus  causing  it  to  die 
back  for  several  inches. 

Later  in  the  season,  in  July,  the  work  of  the  recently  hatched  caterpillars  may 
be  seen  on  the  under  side  of  the  leaves.  They  feed  upon  the  lower  side  of  the  leaf 
near  the  midrib,  leaving  the  veins  and  upper  epidermis  of  the  leaf.  As  the  area 
over  which  the  caterpillar  has  fed  soon  turns  brown,  its  work  is  quite  easily  seen. 
The  number  of  leaves  found  thus  affected  in  July  and  August  will  indicate  whether 
the  pest  will  be  numerous  the  coming  spring  or  "not. 

There  is  nothing  about  the  appearance  of  the  tree  itself  in  winter  that  would  indi- 
cate whether  the  pest  was  present  or  not.  As  the  caterpillars  hibernate  and  are  so 
securely  hidden,  it  would  be  very  difficult  for  an  ordinary  observer  to  find  them  and 
thus  to  determine  whether  the  pest  is  present  in  alarming  numbers. 

The  larva  or  caterpillar. — When  first  hatched,  the  larvae  are  only  about  0.04  of  an  inch 
(1  mm.)  in  length,  slightly  hairy,  and  of  alight-green  color  with  a dark-brown  shield 
on  the  first  thoracic  segment;  the  head  is  nearly  twice  as  wide  as  the  body  and  of  a 
shining  dark-brown  color.  In  a few  hours  the  larva  changes  to  a light  seal-brown 
color  and  the  head  and  thoracic  shield  become  nearly  black.  The  larvae  go  into 
hibernation  when  about  half  grown,  and  appear  upon  the  opening  buds  in  the  spring 
as  little  light-brown  caterpillars,  about  0.16  of  an  inch  (4  mm.)  long, with  a black  head 
and  thoracic  shield;  the  anal  shield  on  the  dorsum  of  the  last  segment  is  scarcely 
darker  in  color  than  the  body. 

When  the  larvae  are  full  grown  they  measure  about  one  half  an  inch  (13  mm.)  in 
length  and  are  of  a cinnamon -brown  color,  with  the  head  and  thoracic  shield  shin- 
ing black  and  the  anal  shield  sometimes  considerably  darker  than  the  body.  Light 
colored  hairs  arising  from  minute  dark  spots  on  slight  elevations  sparsely  clothe  the 
body.  The  three  pairs  of  true  legs  borne  by  the  thoracic  segments  are  black;  the 
five  pairs  of  pro-legs  are  of  a fleshy  nature  and  borne  by  the  fourth,  fifth,  sixth,  sev- 
enth, and  last  abdominal  segments. 

The  pupa. — If  the  nests  made  by  the  larvae  be  examined  in  the  latter  part  of  June 
the  pupae  may  be  found  in  a tube  of  dead  leaves.  They  are  about  0.27  of  an  inch 
(7  mm.)  in  length  and  of  a light-brown  color.  Each  segment  of  the  abdomen  is  pro- 
vided on  the  dorsum  with  two  rows  of  small  tooth-like  processes  pointing  caudad, 
and  there  aro  several  hook-like  bristles  projecting  from  the  caudal  segment. 

The  moth  or  adult  insect. — “The  fore  wings  expand  about  three  fifths  of  an  inch. 
The  head,  thorax,  and  basal  third  of  the  fore  wings,  and  also  the  outer  edge  and  fringe, 
are  dark  ashen  gray ; the  middle  of  the  fore  wings  is  cream  white,  marked  more  or  less 
with  costal  streaks  of  gray;  and  in  some  specimens  this  part  is  ashy  gray,  but  little 
lighter  than  the  base.  Just  before  the  anal  angle  are  two  short  horizontal  black 
dashes  followed  by  a vertical  streak  of  lead-blue,  and  there  are  three  or  four  similar 
black  dashes  before  the  apex,  also  followed  by  a streak  of  lead-blue. 

The  hind  wings  above  and  below  and  the  abdomen  are  ashy  gray.  The  under  side 
of  the  fore  wings  is  darker  and  has  a series  of  light  costal  streaks  on  the  outer  part.” 

The  half- grown  larvs©  hibernate  on  the  twigs  under  a silken  covering, 
leaving  it  about  the  time  the  buds  begin  to  expand.  The  feeding  is 
mostly  done  at  night.  The  average  period  of  pupation  is  ten  days,  and 
the  moths  appear  about  July  5 to  10  in  the  latitude  of  New  York.  The 
author  found  the  eggs  usually  deposited  singly  on  the  under  side  of  the 
leaves,  and  the  period  of  incubation  to  be  from  seven  to  ten  days.  The 
summer  habits  of  the  larva  and  its  hibernation  are  fully  discussed.  A 
single  brood  is  considered  the  normal  number,  with  possibly  two  broods 
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at  its  southern  limit.  The  author  shows  that  what  has  been  taken  for 
two  broods  may  be  explained  by  the  fact  that  the  larva  spends  part  of 
its  life  in  two  seasons. 

Three  parasites  have  already  been  reported  in  this  country  as  prey- 
ing on  the  bud  moth.  The  author  mentions  another,  a wasp  ( Odynerus 
catsMUensis ),  which  uses  large  numbers  of  larvae  with  which  to  store  its 
egg  cells. 

The  question  of  preventing  the  ravages  of  the  bud  moth  is  considered, 
and  the  author  concludes  the  best  treatment  is  a spray  of  Paris  green 
in  water  or  Bordeaux  mixture  at  the  rate  of  1 pound  to  200  gal- 
lons. The  first  spraying  should  be  done  before  the  buds  have  attained 
any  considerable  size,  and  a second  should  follow  just  before  the  flower 
buds  open.  As  several  other  insects  attack  the  orchard  about  this 
time,  the  two  sprayings  will  greatly  reduce  all  of  them.  It  is  imprac- 
ticable to  attempt  any  treatment  for  the  eggs  or  adults.  A July  spray- 
ing may  destroy  some  of  the  newly  hatched  brood. 

The  classification  of  insects  and  their  relation  to  agriculture, 
O.  Lugger  ( Minnesota  tSta.  Bui.  Ao.  28,  Mar.,  1893, pp.  75-143 , figs.  85). 
— A popular  introduction  to  the  study  of  insects,  together  with  two  arti- 
ficial classifications  for  the  easy  determination  of  the  seven  great  groups 
of  Hexapoda,  namely,  Hymenoptera,  Coleoptera,  Orthoptera,  Aeurop- 
tera,  Lepidoptera,  Dip  ter  a,  and  Hemiptera.  Each  of  these  divisions 
is  subdivided  and  so  described  or  figured  as  to  make  it  possible  for  one 
to  readily  determine  at  least  the  more  common  insects  and  to  distin- 
guish between  the  insect  friend  and  enemy. 

The  author  considers  the  subject  of  combating  noxious  insects  under 
two  heads — natural  and  artificial  methods.  In  the  first  category  he 
places  all  means  employed  except  the  use  of  insecticides,  these  being 
artificial.  As  far  as  possible  the  employment  of  the  natural  methodsis 
preferred,  as  less  liable  to  kill  beneficial  insects  with  the  noxious  ones. 
Such  methods  are  based  upon  a knowledge  of  the  habits  of  the  insects. 
The  principal  ones  mentioned  are : Use  of  nets,  traps,  and  baits,  jarring, 
lights,  destroying  eggs,  burning  old  rubbish,  concentrating  insects  upon 
favorite  food  plants,  high  culture,  rotation  or  omission  of  crops,  selection 
of  varieties,  early  and  late  sowing,  plowing,  mowing,  introducing  para- 
sitic diseases  and  insects,  etc. 

For  the  artificial  methods,  directions  are  given  for  the  preparation 
and  application  of  the  following  insecticides : Paris  green,  London  pur- 
ple, white  hellebore,  pyrethrum,  tobacco,  soaps,  kerosene  emulsion, 
bisulphide  of  carbon,  carbolic  acid,  etc. 

General  directions  as  to  bow  and  when  to  apply  insecticides  and  the 
points  to  be  considered  in  selecting  spraying  apparatus  are  given. 
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E.  W.  Allen,  Editor. 

Proteids  of  the  flaxseed,  T.  B.  Osborne  (Connecticut  State  Sta. 
i Report  for  1892 , pp.  132-137). — The  author  separated  from  ground  fiax- 
! seed  a globulin,  an  albumin,  a proteose,  peptone-like  bodies,  a proteid 
! resembling  both  globulin  and  albumin,  and  a proteid  not  extracted  by 
j sodium-chloride  solution  but  soluble  in  dilute  potash  solution.  The 
globulin  was  obtained  in  a crystallized  form  and  it  is  believed  in  a pure 
| state.  Analysis  showed  it  to  agree  so  closely  in  composition  with  the 
| globulin  obtained  from  the  squash  seed  as  to  leave  no  doubt  of  the 
identity  of  the  two. 

In  pure  distilled  water  at  20°  C.  this  proteid,  whether  separated  from  solution  by 
cooling  or  by  dialysis,  is  wholly  insoluble,  while  in  water  at  40°  it  is  very  slightly 
soluble.  In  10  per  cent  sodium  chloride  solution  it  is  mostly  soluble,  a part  (Weyl’s 
“ albuminate”)  generally  remaining  undissolved,  which,  however,  dissolves  readily 
on  warming  the  solution,  and  partly  separates,  on  cooling,  in  very  finely  developed 
crystals.  In  glycerin  diluted  with  water  the  sub.stance  separated  by  dialysis  is 
wholly  insoluble,  either  at  20°  or  40°,  while  the  substance  separated  from  a warm 
sodium-chloride  solution  is  largely  soluble  at  20°. 

It  dissolves  easily  in  0.2  per  cent  potash  solution,  and  is  thrown  down  by  exact 
neutralization  without  change  of  composition  or  properties. 

This  globulin,  when  separated  by  dialysis,  dissolves  in  10  percent  sodium-chloride 
brine  to  a solution  which,  on  heating,  gives  successively  three  minute  coagula  of 
other  globulins  at  67°,  80°,  and  88°,  respectively. 

Saturation  with  sodium  chloride  gives  a small  precipitate,  which  consists  partly  of 
these  other  globulins,  for  the  filtrate  from  this  precipitate,  when  diluted  so  as  to  con- 
tain 10  per  cent  of  sodium  chloride,  yields  but  a trace  of  coagulum  on  heating  to  boil- 
ing, while  the  precipitate  itself  dissolved  in  10  per  cent  sodium  chloride  yields  a 
solution  which  coagulates  at  the  various  temperatures  observed  in  the  solution  before 
saturation. 

Saturation  with  ammonium  sulphate  and  also  with  magnesium  sulphate  conrpletely 
precipitates  this  proteid  from  its  solutions. 

The  flax  albumin  was  obtained  from  the  solution  from  which  the 
globulin  had  been  separated.  This  liquid  gave  no  coagulum  on  heat- 
ing unless  it  was  concentrated  to  a small  volume.  When  this  coagulum 
was  removed  by  dialysis  a precipitate  was  produced  in  the  dialyzed 
liquid  on  the  addition  of  about  2 per  cent  of  sodium  chloride  and  a 
little  hydrochloric  acid.  This  precipitate  resembled  an  albumin  in  its 
solubility  in  water,  and  a globulin  in  that  when  precipitated  by  salt  and 
acid  it  formed  an  acid  compound  soluble  in  water  nearly  or  wholly 
free  from  salts.  It  was  precipitated  from  such  solutions  by  neutraliza- 
tion with  sodium  carbonate.  Similar  substances  found  by  Chittenden 
and  Osborne  in  the  maize  kernel  were  described  as  albumins. 

With  this  albumin  there  was  precipitated  a proteose  closely  resem- 
bling in  composition  the  deutervitellose  obtained  by  Chittenden  and 
Hartwell  from  the  crystallized  proteid  of  the  squash  seed? 
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“The  composition  of  the  peptone  and  that  of  a small  amount  of  proteid 
extracted  by  potash  water  after  exhausting  flax  meal  with  sodium-chlo- 
ride solution  could  not  be  determined.” 

All  attempts  to  determine  the  amount  of  these  various  substances 
failed  because  of  their  change  while  in  solution  to  nonproteid  bodies. 
The  author  is  unable  to  state  exactly  the  factor  for  calculating  the  pro- 
teids  in  flaxseed  from  the  nitrogen  found,  but  from  his  studies  is  led 
to  believe  that  the  factor  5.55  (instead  of  6.25)  is  not  far  from  correct. 

Crystallized  vegetable  proteids,  T.  B.  Osborne  ( Connecticut  /State 
Sta.  Report  for  1892,  pp.  138-142 ). — The  author  reviews  the  literature 
relating  to  this  subject  and  calls  attention  to  the  lack  of  definite,  reli- 
able knowledge  regarding  the  composition  and  properties  of  certain 
crystallized  proteids.  He  reports  the  results  of  comparative  studies  on 
the  crystallized  globulins  of  the  Brazil  nut,  oat  kernel,  hemp  seed, 
castor  bean,  squash  seed,  and  flaxseed.  The  crystallized  globulins  of 
the  oat  kernel  and  the  Brazil  nut  are,  he  believes,  distinct  substances. 
This  belief  rests,  aside  from  slight  differences  in  composition,  on  differ- 
ences between  the  solubility  of  the  two  substances  in  distilled  water 
and  the  behavior  of  their  solutions  in  brine  towards  sodium  chloride, 
magnesium  sulphate,  and  heat.  The  behavior  of  the  two  bodies  is  in 
each  case  strikingly  different. 

The  crystallized  globulins  of  the  hemp  seed,  castor  bean,  squash  seed, 
and  flaxseed  are  almost  identical  in  composition  and  very  similar  in 
behavior  towards  reagents  and  heat. 

“It  is  at  present  impossible  to  assert  that  these  four  globulins  are 
the  same,  but  since  differences  exist  between  different  preparations  of 
globulin  from  the  same  seed  as  great  as  those  found  Among  the  globu- 
lins of  these  different  seeds,  the  writer  is  disposed  to  consider  these 
four  globulins  as  identical.” 

Proteids  of  the  wheat  kernel,  T.  B.  Osborne  and  0.  L.  Yoorhees 
( Connecticut  State  Sta.  Report  for  1892 , pp.  143-146). — The  following 
proteids  are  described  by  the  authors  as  occurring  in  the  wheat  kernel  : 

(1)  A Globulin  belonging  to  tbe  class  of  vegetable  vitellins,  soluble  in  saline  solu- 

tions, precipitated  therefrom  by  dilution  and  also  by  saturation  with  magnesium 
sulphate  or  ammonium  sulphate,  but  not  by  saturation  with  sodium  chloride; 
partly  precipitated  by  boiling,  but  not  coagulated  at  temperatures  below  100°  C. 
The  wheat  kernel  contains  between  0.6  and  0.7  per  cent  of  this  globulin.  * * * 

(2)  An  Albumin,  coagulating  at  52°,  which  differs  from  animal  albumin  in  being 
precipitated  on  saturating  its  solutions  with  sodium  chloride  or  with  magnesium 
sulphate,  but  not  precipitated  on  completely  removing  salts  by  dialysis  in  distilled 
water,  it  was  found  to  form  between  0.3  and  0.4  per  cent  of  the  wheat  kernel. 
* *■ 

(3)  A Proteose,  precipitated  (after  removing  the  globulin  by  dialysis  and  the 

albumin  by  coagulation)  by  saturating  the  solution  with  sodium  chloride,  or  by  add- 
ing 20  per  cent  of  sodium  chloride  and  acidifying  with  acetic  acid.  * * * 

(4)  Gliadin,  soluble  in  dilute  alcohol  and  forming  about  4.25  per  cent  of  the  seed. 

* * * It  is  soluble  in  distilled  water  to  opalescent;  solutions  which  are  precipi- 

tated by  adding  a very  little  sodium  chloride.  It  is  completely  insoluble  in  abso- 
lute alcohol,  but  slightly  soluble  in  90  per  cent  alcohol,  and  very  soluble  in  70  to  80 
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per  cent  alcohol;  it  is  precipitated  from  these  solutions  on  adding  either  much 
water  or  strong  alcohol,  especially  in  the  presence  of  much  salts.  Soluble  in  very 
dilute  acids  and  alkalies  and  precipitated  from  these  solutions  by  neutralization, 
unchanged  in  properties  and  composition.  This  proteid  is  one  on  which  the  forma- 
tion of  gluten  largely  depends. 

(5)  Glutenin,  a proteid  insoluble  in  water,  saline  solutions,  and  dilute  alcohol, 
which  forms  the  remainder  of  the  proteids  of  the  wheat  kernel,  generally  about  4 to 
4.5  per  cent  of  the  seed.  This  substance  is  soluble  in  dilute  acids  and  alkalies  and 
is  precipitated  from  such  solutions  by  neutralization.  * * * 

■ Wheat  gluten  is  composed  of  gliadin  and  glutenin.  Both  these  proteids  are  neces- 
sary for  its  formatipn.  The  gliadin  with  water  forms  a sticky  medium,  which  by 
the  presence  of  salts  is  prevented  from  becoming  wholly  soluble.  This  medium 
binds  together  the  particles  of  flour,  rendering  the  dough  and  gluten  tough  and 
coherent.  The  glutenin  imparts  solidity  to  the  gluten,  evidently  forming  a nucleus 
to  which  the  gliadin  adheres  and  from  which  it  is  consequently  not  washed  away  by 
water.  Gliadin  and  starch  mixed  in  the  proportion  of  1 to  10  form  a dough,  but 
yield  no  gluten,  the  gliadin  being  washed  away  with  the  starch.  The  flour  freed 
from  gliadin  gives  no  gluten,  there  being  no  binding  material  to  hold  the  particles 
together  so  that  they  may  be  brought  into  a coherent  mass. 

Soluble  salts  are  also  necessary  in  forming  gluten,  as  in  distilled  water  gliadin  is 
readily  soluble.  In  water  containing  salts  it  forms  a very  viscid,  semifluid  mass, 
which  has  great  power  to  bind  together  the  particles  of  flour.  The  mineral  constitu- 
ents of  the  seeds  are  sufficient  to  accomplish  this  purpose,  for  gluten  can  be  obtained 
by  washing  a dough  with  distilled  water. 

No  ferment  action  occurs  in  the  formation  of  gluten,  for  its  constituents  are  found 
in  the  flour  having  the  same  properties  and  composition  as  in  the  gluten,  even  under 
those  conditions  which  would  be  supposed  to  completely  remove  antecedent  proteids 
or  to  prevent  ferment  action.  All  the  phenomena  which  have  been  attributed  to 
ferment  action  are  explained  by  the  properties  of  the  proteids  themselves,  as  they 
exist  in  the  seed  and  in  the  gluten. 

Analyses  of  feeding  stuffs  (Connecticut  State  Sta.  Report  for  1892 , 
pp.  147-151). — Analyses  of  cotton-seed  meal,  cotton-seed  feed,  linseed 
meal,  cream  gin  ten,  gluten  meal,  wheat  feed,  wheat  bran,  wheat  mid- 
dlings, oat  feed,  Western  corn  meal,  corn-and-cob  meal,  hominy  feed, 
kiln-dried  starch  feed,  Buffalo  kiln-dried  sugar  meal,  malt  sprouts,  and 
buckwheat  flour. 

Practical  stock-feeding,  B.  W.  Kilgore  ( North  Carolina  Sta.  Bui. 
No.  90,  Apr.  14,  1893 , pp.  30). — This  bulletin  is  devoted  to  a practical 
discussion  of  the  composition  of  feeding  stuffs,  the  functions  of  food 
nutrients  in  animal  nutrition,  digestibility  of  feeding  stuffs,  feeding 
standards,  calculation  of  rations,  fuel  value  of  feeding  stuffs,  etc.  The 
discussions  are  supplemented  by  numerous  tables  showing  the  com- 
position and  digestibility  of  feeding  stuffs,  the  digestible  food  nutrients 
in  different  quantities  of  a large  number  of  feeding  stuffs,  and  the 
results  of  tests  of  the  digestibility  of  cotton-seed  products,  the  last  taken 
from  Bulletin  Ko.  87 d of  the  station  (E.  S.  R.,  vol.  iv,  p.  736). 

Cattle  feeding,  F.  A.  Gulley  and  M.  Moss  ( Arizona  Sta.  Bui.  No. 
8,  Mar.,  1893 , pp.  10.) 

Synopsis. — A comparison  on  native  steers  of  feeding  alfalfa  and  sorghum  alone  and 
combined  showed  the  best  results  from  feeding  the  two  together,  and  the  next 
best  from  feeding  alfalfa  alone. 
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Alfalfa  and  sorghum  are  mentioned  as  the  two  most  profitable  sources 
of  cattle  food  on  irrigated  lands  in  Arizona.  To  compare  each  of  these 
feeding  stuffs  with  the  other  and  with  a mixture  of  the  two,  three  lots  of 
7 native  steers  each  were  fed  from  November  18  to  January  1,  seventy- 
one  days,  as  follows:  Lot  1,  sorghum  alone;  lot  2,  alfalfa  alone;  lot  3, 
alfalfa  and  sorghum  mixed.  They  were  fed  in  separate  fields,  twice 
daily.  The  sorghum  was  a mixture  of  saccharine  and  non- saccharine 
varieties.  It  was  cut  as  the  seed  was  ripening,  shocked  in  the  field, 
and  fed  whole.  The  amount  of  each  food  given  was  regulated  by  the 
appetites  of  the  animals.  During  the  trial  the  lot  on  sorghum  gained 
29.8  pounds,  the  lot  on  alfalfa  78.3  pounds,  and  the  lot  on  the  mixture 
of  sorghum  and  alfalfa  96.1  pounds  per  head,  showing  a decided  ad- 
vantage from  feeding  the  two  foods  together. 

Following  this  trial,  the  three  lots  were  all  fed  to  March  1 on  alfalfa 
alone.  During  this  time  the  largest  gain,  43.2  pounds  per  head,  was 
made  by  the  lot  which  had  previously  received  sorghum ; the  next 
largest,  35.23  pounds,  by  the  lot  which  had  received  alfalfa  alone.  The 
steers  were  very  wild,  so  that  much  difficulty  was  experienced  in  weigh 
ing  the  individuals  of  each  lot  separately.  This  was  done,  however, 
on  several  dates.  The  results  of  these  weighings  show  that  u without 
exception  the  wildest  steers  in  each  lot  made  the  least  gains.” 

In  this  experiment  alfalfa  alone  gives  a muck  better  result  than  sorghum  alone, 
but  the  combination  of  the  two  is  superior  to  either  fed  singly,  and  this  is  what 
might  be  expected,  judging  the  two  feeding  stuffs  from  their  chemical  composition. 

Sorghum — stalks,  leaves,  and  seed — is  rich  in  carbonaceous  but  deficient  in  nitrog- 
enous matter  for  a complete  food. 

In  considerable  experience  in  feeding  cattle  with  sorghum,  it  has  always  given 
good  results,  but  we  have  always  fed  it  with  grain  of  some  kind,  or  cotton  seed  and 
its  products.  * * * We  prefer  the  large  sweet  varieties  for  cattle-feeding.  We 

found  this  winter — and  it  agrees  with  our  experience  in  Texas  and  in  Mississippi — 
that  the  cattle  would  eat  the  stalks  of  the  sweet  varieties  nearly  clean,  ivliile  of  the 
non-sweet  kinds  they  would  eat  the  heads,  some  of  the  leaves,  and  reject  most  of 
the  stalks.  Feeding  the  two  kinds  together,  they  take  the  sweet  first. 

The  article  concludes  with  some  general  remarks  on  the  care  and 
feeding  of  cattle  in  Arizona  and  the  results  of  some  experiments  previ- 
ously made  at  the  Texas  Station  and  reported  in  Bulletins  Nos.  6 and 
10  of  that  station  (E.  S.  B.,  vol.  I,  p.  152;  ii,  p.  175). 

Cost  of  milk  production,  H.  H.  Wing  (New  York  Cornell  Sta.Bul. 
No.  52 , May,  1893 , pp.  49-71 , figs.  4) — The  interest  which  attaches  to  an 
accurate  determination  of  the  cost  of  producing  milk  and  butter  under 
ordinary  circumstances  led  to  keeping  an  individual  record  for  the  20 
cows  of  the  University  herd  for  one  year,  from  January  15,  1892  to 
January  14,  1893.  The  food  was  weighed  separately  for  each  cow  at 
each  feeding  and  charged  to  the  animal  consuming  it,  and  the  milk  was 
weighed  at  each  milking  and  credited  to  the  animal  producing.  Weekly 
composite  samples  of  the  milk  of  each  cow  were  tested  by  the  Babcock 
milk  test.  The  cows  ranged  in  age  from  2 to  over  7 years  at  the  be- 
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ginning  of  tlie  trial.  There  were  11  thoroughbred  and  grade  Holsteins, 
7 thoroughbred  and  grade  Jerseys,  and  2 common  grade  cows,  evi- 
dently partly  Shorthorn. 

The  plan  usually  followed  at  the  station  has  been  to  have  the  cows 
in  milk  for  about  ten  months  each  year,  and  the  tabulated  results  show 
that  this  was  usually  the  case  with  the  cows  in  this  trial. 

The  food  during  the  winter  was  hay,  silage,  roots,  wheat  bran, 
cotton-seed  meal,  and  corn  meaL  In  the  summer  the  cows  were  at  pas- 
ture and  received  a liberal  allowance  of  a mixture  of  wheat  brau  and 
cotton- seed  meal,  supplemented  by  soiling  crops  when  the  pasture 
became  dry. 

The  tabulated  results  show  the  yield  of  milk  and  fat  of  each  cow  for 
one  year  and  the  yield  by  months,  the  food  eaten,  cost  of  food,  consump- 
tion of  dry  matter  in  winter  months,  dry  matter  eaten  per  100  pounds 
of  milk  and  per  pound  of  fat,  the  relative  yields  of  the  several  breeds, 
etc.  The  average  yield  of  milk  for  the  whole  year  was  7,242  pounds, 
and  of  butter  fat  285  pounds  per  cow.  The  milk  yield  varied  with  differ- 
ent animals  from  a little  less  than  3,000  pounds  to  over  11,000  pounds, 
and  the  butter  fat  from  159  pounds  to  439  pounds.  Making  allowance 
for  the  loss  of  fat  in  skim  milk  and  in  buttermilk,  it  is  calculated  that 
the  average  annual  yield  of  the  herd  was  332  pounds  of  butter. 

The  cost  of  milk  production  was  based  on  the  following  prices : Hay 
$9,  silage  $1.75,  roots  $2,  wheat  bran  $18,  cotton-seed  meal  $25, 
corn  meal  $20,  corn  stalks  $3,  and  grass  cut  and  carried  to  cows  $1.75 
per  ton ; oats  35  cents  per  bushel and  pasturage  30  cents  per  week.  On 
this  basis  the  cost  of  food  per  100  pounds  of  milk  ranged  from  44  cents  to 
$1.48,  and  averaged  62.5  cents  ; and  the  cost  of  food  per  pound  of  fat 
ranged  from  11  to  27  cents,  and  averaged  15.8  cents.  The  tabulation 
of  the  cost  by  months  shows  that  the  cheapest  milk  was  produced 
while  the  cows  were  at  pasture.  The  milk  and  fat  both  cost  the  most 
during  the  months  of  March  and  April,  and  the  least  in  June.  “We 
have  found  that  in  the  three  months  of  April,  August,  and  November 
we  have  the  greatest  difficulty  in  getting  a satisfactory  return  for  the 
amount  of  food  used.” 

The  calculations  of  the  amounts  of  dry  matter  eaten  were  only  made 
for  the  time  the  cows  were  stall-fed  (November  to  April).  The  dry 
matter  eaten  per  100  pounds  of  milk  ranged  from  74  to  148  pounds  and 
averaged  104  pounds;  and  the  amount  consumed  per  pound  of  fat  in 
the  milk'  ranged  from  17  to  74  pounds  and  averaged  27  pounds. 

Our  records  of  this  herd  for  the  year  seem  to  us  to  warrant  the  following  conclu- 
sions : 

(1)  With  a fairly  good  herd,  carefully  fed  and  kept,  milk  can  he  produced  for  65 
cents  per  hundredweight  and  fat  for  16  cents  per  pound  as  regards  the  cost  of  food 
consumed. 

(2)  That  individuals  of  the  same  breed  vary  more  widely  in  milk  and  butter  pro- 
duction than  do  the  breeds  themselves. 
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(3)  The  larger  animals  consumed  less  pounds  of  dry  matter  per  1,000  pounds  live 
weight  per  day  than  did  the  smaller  animals. 

(4)  In  general,  the  best  yields  of  fat  were  obtained  from  cows  that  gave  at  least  a 
fairly  large  flow  of  milk. 

(5)  In  general,  the  cows  consuming  the  most  food  produced  both  milk  and  fat  at 
the  lowest  .rate. 

(6)  For  the  production  of  milk  and  fat  there  is  no  food  so  cheap  as  good  pasture 
grass. 

Sheep  husbandry  for  West  Virginia,  A.  D.  Hopkins  ( West  Vir- 
ginia Sta.  Bui.  No.  30,  pp.  99-118). — This  consists  of  an  address  on 
profitable  lines  of  sheep  husbandry  for  West  Virginia,  which  was 
delivered  at  farmers7,  institutes  in  four  different  places ; extracts  from 
notes  taken  while  traveling  in  West  Virginia  and  in  Europe ; and  a 
summary  of  the  answers  received  to  a circular  letter  making  inquiries 
regarding  the  sheep  industry  of  the  different  sections  of  the  State. 

The  prices  of  recorded  rams  as  reported  from  different  sections  range  from  $5  to 
$75,  or  an  average  of  about  $25.  The  prices  for  unrecorded  rams  as  reported,  range 
from  $2.50  to  $35,  or  an  average  of  about  $12. 

The  prevailing  diseases,  parasites,  etc.,  as  reported,  were  as  follows,  their  preva- 
lence being  indicated  in  the  order  in  which  they  are  here  given:  Catarrh  (including 
what  is  termed  rot),  foot  rot,  grub  in  the  head,  body  scab,  paper  skin,  swelled  jaw, 
ticks,  stretches,  diarrhea,  head  scabs,  liver  fluke,  lung  worms,  anaemia,  murrain, 
fits,  maggots  in  wool,  pulling  wool,  “neglect/7  and  “starvation.” 

Ninety-one  correspondents  reported  that  sheep  were  more  profitable  than  any 
other  farm  product ; three  claimed  the  largest  profit  for  the  dairy ; one  that  cattle 
paid  best,  one  that  sheep  and  cattle  combined  were  the  most  profitable,  while  thir- 
teen did  not  answer. 

Feeding  experiments  with  capons  (New  York  State  Sta.  Bui.  No. 

53,  n.  ser .,  Apr.,  1893,  pp.  193-223,  plates  11.) 

Synopsis. — An  account  of  feeding  experiments  with  capons  of  different  breeds  of  fowls, 
comparison  of  capons  and  cockerels,  and  comparisons  of  rationshaving  wide  and 
aarrow  nutritive  ratios.  Caponizing  is  recommended  as  profitable.  The  larger 
breeds  of  fowls  should  be  used  for  this  purpose.  Cockerels  made  equally  as 
good  gains  as  capons,  but  the  latter  commanded  a higher  price  per  pound,  giv- 
ing a considerably  larger  net  profit.  Corn  meal  and  skim  milk  gave  fully  as 
good  results  as  wheat  bran  and  skim  milk  (narrower  ration). 

The  breeds  of  fowls  represented  were  Light  Brahma,  Buff  Cochin, 
Plymouth  Rock,  Black  Langshan,  Indian  Game,  and  crosses  of  Indian 
Game  with  Light  Brahma  and  with  Buff  Cochin,  and  of  White  Plymouth 
Rock  with  Black  Minorca.  The  weight  of  the  cockerels  when  capon ized 
ranged  from  2.7  to  4.8  pounds,  and  averaged  3.8  pounds.  While  the 
lighter  birds  recovered  from  the  operation  much  more  rapidly,  the 
heavier  ones  after  recovery  made  the  more  rapid  and  profitable  growth. 
Only  one  bird  was  lost  during  two  years  as  a direct  result  of  caponizing, 
and  this  was  through  lack  of  care  after  the  operation.  The  average 
loss  of  weight  from  the  thirty-six  hours  of  fasting  and  the  operation 
was  11.2  per  cent.  As  a rule  this  lost  weight  was  fully  recovered  in 
from  five  to  seven  days. 

During  the  first  season  (1891-792)  the  food  given  was  skim  milk, 
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wlieat,  corn  meal,  alfalfa  forage,  dry  bone,  and  a mixture  of  5 parts  by 
weight  of  wheat  bran,  1 of  linseed  meal,  1 of  wheat  middlings,  and  4 of 
ground  oats.  The  second  season  (1892-’93)  it  consisted  of  skim  milk, 
wheat,  corn,  alfalfa  forage,  beets,  corn  silage,  and  a mixture  of  5 
parts  by  weight  of  corn  meal,  1 or  2 parts  of  linseed  meal,  and  1 each 
of  ground  oats,  wheat  bran,  and  wheat  middlings.  The  nutritive  ratio 
of  the  food  was  about  1:4  or  1:5.  The  composition  of  the  various  feed- 
ing stuffs  used  is  tabulated,  as  are  also  the  amounts  of  food  eaten,  the 
gains  in  live  weight,  cost  of  gain,  etc. 

The  results  are  graphically  illustrated  by  diagrams,  and  cuts  are 
given  of  capons  of  various  breeds. 

Among  the  author’s  general  observations  are  the  following: 

While  capons  continne  to  command  so  much  higher  prices  than  the  average  of 
poultry  of  the  same  weights  it  will  probably  be  found  more  profitable  to  caponize 
surplus  cockerels  of  the  larger  breeds  after  the  high  broiler  prices  of  spring  and 
early  summer  have  dropped — especially  where  cheap  food  is  available.  With  the 
fancier,  of  course,  whose  time  is  occupied  in  the  production  of  breeding  and  exhi- 
bition stock,  the  earlier  the  surplus  chicks  are  disposed  of,  the  better. 

The  labor  required  in  feeding  capons  is  less  than  with  young  chicks.  The  cost  of 
caponizing  is  small  where  expert  services  can  be  obtained  and  an  expert  should  be 
employed  where  possible.  The  methods  of  operation  can  be  learned  from  the  printed 
instructions  accompanving  several  of  the  different  sets  of  instruments  advertised 
and  sold,  but  any  one  endeavoring  to  teach  himself  should  operate  on  several  dead 
cockerels  before  attempting  to  operate  on  a live  one.  * * * 

It  is  better,  of  course,  to  use  only  the  larger  breeds  for  capons.  The  Brahmas 
and  Cochins  are  among  the  best,  but  while  these  breeds  furnish  poultry  of  superior 
size  and  excellent  quality  there  is,  compared  to  the  Game,  an  undesirable  deficiency 
of  breast  development  which  is  plainly  noticeable  in  the  dressed  fowl.  * * * 

A cross  of  the  Indian  Game  gives  nearly  as  large  fowls  as  the  pure  breed  with  much 
of  the  Game  shape.  This  cross  can  probably  be  used  with  advantage,  for  the  Indian 
Game,  while  larger  than  the  pit  Game,  has  little  of  the  fighting  spirit  of  the  latter, 
and  having  yellow  skin  and  legs  will  not  interfere  with  the  common  prejudice  in 
that  direction.  * * * 

Skim  milk  can  be  profitably  fed  to  capons  and  if  sweet  in  large  quantities.  If 
sour,  very  little  should  be  fed.  It  is  very  important  that  the  dishes  from  which 
milk  is  fed  should  be  cleaned  often  and  scalded  occasionally. 

A variety  of  food  should  be  given  to  capons  as  well  as  to  other  fowls,  and  rations 
somewhat  similar  to  those  fed  in  these  experiments  will  give  good  results.  With 
equally  good  lots  of  birds,  rations  differing  somewhat  (but  not  excessively)  in  the 
proportion  of  nitrogenous  to  non -nitrogenous  constituents  will  not  make  much  dif- 
ference in  the  growth.  * * * 

The  cost  of  feeding  capons  after  they  have  nearly  reached  their  full  size  is  approx- 
imately 5 cents  per  day  for  each  100  pounds  live  weight.  The  advisability  of  hold- 
ing those  of  middle-weight  breeds  after  reaching  7 to  8 pounds  weight  or  the 
larger  breeds  after  reaching  9 to  10  pounds  weight  will  depend  upon  the  prices  to  be 
obtained. 

Cockerels  vs.  capons  (pp.  212-218). — A lot  of  Buff  Cocliin  cockerels 
was  fed  simultaneously  with  the  Buff  Cochin  capons  in  the  above  trial, 
to  compare  the  growth  and  profit.  The  cockerels  and  capons  were 
alike  in  parentage,  age,  and  previous  treatment,  and  received  similar 
food  during  the  trial.  The  caponizing  took  place  when  the  birds  weighed 
about  4J  pounds. 
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Tlie  cockerels  made  the  more  rapid  growth,  but  consumed  more  food, 
so  that  at  9 pounds  veight  they  had  cost  about  0.7  cent  per  pound  more 
than  the  capons.  Above  7 pounds  the  capons  commanded  about  5 cents 
per  pound  more  than  the  cockerels.  The  excess  of  the  market  value 
of  the  birds  over  their  actual  cost  increased  quite  regularly  up  to  9 
pounds,  when  it  averaged  37.7  cents  per  fowl  for  the  cockerels,  and  94.4 
cents  for  the  capons.  The  difference  in  profit  was  due  to  the  higher 
market  price  which  the  capons  commanded. 

Corn  meal  vs.  wheat  bran  (pp.  219-222). — Two  mixed  lots  were  fed  alike, 
except  that  one  lot  had  corn  meal  and  the  other  wheat  bran.  The  nu- 
tritive ratio  of  the  food  of  the  former  was  1 : 4.8  and  the  latter  1:  3.8. 
Both  lots  made  profitable  gains  and  the  difference  was  only  slightly  in 
favor  of  the  corn  meal. 
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Variations  in  milk,  E.  H.  Farrington  ( Illinois  Sta.  Bui.,  No.  24, 
Feb.,  1893,  pp.  137-171). 

Syno2)sis. — The  results  of  observations  on  the  milk  of  6 cows  during  one  period  of  lac- 
tation. The  butter  fat  was  found  to  be  the  most  changeable  constituent.  The 
percentage  of  solids-not-fat  was  quite  uniform.  Both  were  higher  in  the  last 
part  of  the  period  of  lactation  than  in  the  first  part,  when  the  milk  yield  was  at 
its  maximum.  A gradual  increase  of  the  grain  feed  from  12  to  24  pounds  a day 
per  head  and  the  change  from  stable  to  pasture  feed  each  increased  the  yield  of 
milk,  but  had  very  little  if  any  effect  on  its  quality.  Calculations  of  the  pro- 
ductiveness of  cows  from  tests  made  daily  and  at  intervals  of  7,  10,  15,  and  30 
days  are  also  given. 

The  object  in  view  in  making  these  observations  was  to  study  the 
productiveness  of  different  cows  of  the  herd,  to  note  the  changes  in 
yield  and  composition  of  milk  during  one  entire  period  of  lactation,  the 
changes  in  live  weight  of  the  cows,  the  changes  accompanying  the  feed- 
ing of  an  unusally  large  amount  of  concentrated  food,  and  the  individual 
peculiarities  of  the  cows  exhibited  when  there  was  a change  of  food,  of 
weather,  of  surroundings,  etc. 

There  were  six  cows,  1 Jersey,  2 Holsteins,  and  3 Shorthorns,  all 
average  animals.  The  trial  began  July  6,  1891,  and  ended  October  14, 
1892.  The  weighing  and  testing  of  the  milk  of  each  cow  began  about 
two  weeks  after  calving.  The  milk  from  each  milking  was  weighed, 
and  a mixed  sample  of  the  morning’s  and  night’s  milk  of  each  day  was 
tested  with  the  Babcock  machine.  The  milk  of  one  cow  (Jersey)  was 
sampled  and  tested  after  each  milking.  Besides  this  an  analysis  was 
made  of  composite  samples  of  each  cow’s  milk  every  seven  days.  There 
were  a few  days  during  the  trial  on  which  these  tests  were  not  made,  or 
were  lost.  The  food  of  the  cows  from  May  1 to  November  1 consisted 
of  pasturage  in  a blue-grass  pasture  with  green  corn  fodder  or  dry  corn 
fodder,  hay,  cracked  corn,  and  a little  oil  meal  as  the  pasture  dried  up. 
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From  November  1 to  December  25  they  received  bay,  silage,  broken  ear 
corn,  and  linseed  meal  variously  combined.  December  25  the  cows  were 
divided  into  two  lots  to  note  the  effect  on  the  milk  of  a gradual  increase 
of  the  grain  ration.  Lot  2 was  given  a ration  of  silage,  hay,  oat  straw, 
and  broken  ear  corn,  or  a mixture  of  corn-and-cob  meal,  wheat  bran,  and 
linseed  meal,  from  which  th  e bran  was  dropped  toward  spring.  The  grain 
ranged  from  12  to  20  pounds  per  head.  April  14  to  30  this  lot  received 
22  pounds  of  hay  and  6 pounds  of  linseed  meal  per  head,  and  from  that 
time  were  on  pasturage  alone.  Lot  2 received  similar  kinds  of  coarse 
fodder  and  grain,  but  the  grain  was  gradually  increased  from  12  to  24 
pounds  per  head,  the  latter  quantity  being  fed  for  two  months.  The 
change  from  this  grain  ration  to  pasturage  alone  was  made  gradually. 

The  statements  given  in  the  bulletin  are  average  results  for  each  cow 
and  not  the  daily  record.  These  are  fully  discussed  and  illustrated  by 
diagrams.  As  showing  the  total  production  of  each  cow,  the  following 
summaries  are  given : 


Total  production  and  average  composition  of  milk. 


No. 

Breed. 

Milk- 

ing 

period. 

Total  production. 

Average  composition  of 
milk. 

Milk. 

Solids. 

Eat. 

But- 

ter.* 

Solids. 

Fat. 

Solids- 

not-fat. 

1 

Jersey  

Days. 

807 

Pounds. 
5,  044 
6,193 

Pounds. 

729 

Pounds. 

254 

Pounds. 

305 

Per  ct. 
14.4 

Per  ct. 
5.0 

Per  ct. 
9.4 

8 

Shorthorn  

428 

794 

228 

274 

12.8 

3.7 

9.2 

16 

Shorthorn  

332 

3,738 

496 

146 

175 

13.3 

3.9 

9.4 

18 

’ Shorthorn  

342 

3,069 

400 

115 

. 138 

13.1 

3.7 

9.4 

4 

Holstein 

278 

6,032 

718 

198 

238 

11.9 

3.3 

8.6 

5 

Holstein 

322 

7, 106 

885 

262 

314 

12.4 

3.7 

8.7 

* The  butter  is  calculated  from  the  butter  fat  in  the  milk  by  the  faetor  1.2. 


The  butter  fat  was  the  most  changeable  constituent  of  the  milk.  The  per  cent  of 
solids-not-fat  was  quite  uniform.  Both  were  higher  in  the  last  part  of  the  period 
of  lactation  than  in  the  first  when  the  cows  were  fresh  and  the  maximum  quantity 
of  milk  was  produced.  This  was  especially  true  of  the  fat.  As  the  activity  of  the 
milk  glands  gradually  declines  until  the  flow  of  milk  ceases,  the  formation  of  the  fat 
seems  to  hold  out  better  than  the  other  constituents  of  the  milk. 

Calculated  for  a uniform  live  weight  of  1,000  pounds,  the  production 
was  as  follows : 


Yield  of  milk  and  latter  per  1,000  pounds,  live  weight. 


No. 

Breed. 

Age, 
J uly, 

Yield  for  whole 
milking  period. 

Yield  for  300  days. 

Yield  per  day. 

1891. 

Milk. 

Butter. 

Milk. 

Butter. 

Milk. 

Butter. 

1 

Jersey 

Shorthorn 

Years. 

3 

Pounds. 

5,870 

Pounds. 

355 

Pounds. 
5, 739 

Pounds. 

345 

Pounds. 
19. 13 

Pounds. 
1. 15 

3 

3 

6,  069 

268 

4,248 

186 

14. 16 

0.62 

16 

Shorthorn 

8 

3,  375 

158 

3.  048 

141 

10. 16 

0. 47 

18 

Shorthorn 

7 

2,614 

118 

2,  292 

102 

7.64 

0.  34 

4 

Holstein 

8 

4,  432 

175 

4,782 

189 

15.  94 

0.  63 

5 

Holstein 

8 

6,  742 

298 

6,  279 

276 

20.  93 

0.  92 
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Tlie  total  amount  of  milk  and  butter  produced  per  1,000  pounds  live  weight  is  cal- 
culated by  multiplying  tbe  yearly  product  by  1,000  and  then  dividing  by  the  average 
live  weight  of  the  cow.  This  result  divided  by  the  number  of  days  which  the  cow 
was  milked  gives  the  figures  per  day,  and  multiplying  these  by  300  shows  the  per- 
formance of  each  cow  for  the  same  live  weight  and  length  of  milking  period.  When 
these  cows  are  compared  on  this  basis  the  figures  for  weight  of  milk  produced,  place 
them  in  the  following  order:  No.  5 first,  No.  1 second,  No.  4 third,  and  then  No.  3, 
16,  and  18.  Comparing  them  as  butter  producers  per  1,000  pounds  live  weight  and 
300  days  milking  period,  puts  No.  1 in  the  front  rank,  No.  5 second,  and  the  others 
in  the  following  order:  No.  4,  No.  3,  No,  16,  and  No.  18. 

The  difference  in  value  to  the  owner  of  two  cows  like  No.  1 and  No.  18,  whose  feed 
was  the  same,  which  were  milked  the  same  length  of  time,  and  were  of  uniform 
weight,  but  produced  345  and  102  pounds  of  butter,  respectively,  teaches  a lesson  in 
profit  and  loss  and  shows  what  contrasts  can  be  often  found,  probably,  when  cows, 
records  are  investigated  by  weights  and  tests. 

With  reference  to  the  effect  of  changes  in  the  food  of  lot  2 on  the  yield 
and  composition  of  the  milk,  the  following  table  showing  the  digestible 
food  nutrients  eaten  and  the  milk  produced  summarizes  the  results  of 
this  observation : 


Nutrients  consumed  and  milk  produced  during  tlie  several  feeding  periods. 


h 

a> 

& 

g 

£ 

Feeding  periods 
1891-’92. 

Digestible  nutri- 
ents consumed 
daily  per  bead. 

Vield  and  composition  of  milk. 

Cow  No.  1. 

Cow  No.  3. 

Cow  No.  5. 

Protein. 

Carboby 

drates. 

Daily  yield. 

Composi- 

tion. 

Daily  yield. 

Composi- 

tion. 

Daily  yield. 

Composi- 

tion. 

Sol- 

ids. 

Fat. 

Sol- 

ids. 

Fat. 

Sol- 

ids. 

Fat. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

P.  ct. 

P.  ct. 

Lbs. 

P.  ct. 

P.  ct. 

Lbs. 

P.  ct. 

P.ct. 

1 

25  days  to  Dec.  25  ..... 

1. 13 

9.54 

0. 51 

16.7 

13. 89 

4. 64 

11.5 

12.  73 

3.81 

25.1 

12.  32 

3. 58 

2 

12  days  to  Jan.  b 

1.94 

12. 63 

0.  77 

18  4 

14. 44 

5. 24 

14.8 

13.14 

3.76 

29.0 

12.43 

3.  88 

3 

27  days  to  Feb.  2 

2.45 

12.  70 

0. 92 

19.9 

14.  25 

4.91 

16.3 

13. 10 

3.  57 

31.1 

12. 30 

3.  71 

4 

15  days  to  Feb.  17 

2.  98 

14.  51 

1.16 

19.5 

14.18 

4.48 

16.6 

13.21 

3.  54 

30.7 

12. 47 

3. 55 

5 

51  days  to  Apr.  8 

3.50 

16. 34 

1.29 

17.6 

14.  50 

4.  81 

14.9 

13.36 

3. 79 

27.8 

12.  43 

3.  54 

6 

6 days  to  Apr.  14  ..... . 

2. 73 

14.08 

1.08 

18.6 

14. 45 

5. 00 

15.2 

13. 12 

3.  70 

26.2 

12. 10 

3.  39 

7 

16  days  to  Apr.  30 

2.21 

11.  80 

0.  87 

13.6 

15.  60 

5. 97 

12.5 

13.71 

4.27 

19  4 

13. 14 

4.02 

8 

31  days  to  June  1 

(*) 

(*) 

(*) 

16.0 

15. 10 

5.20 

14.5 

13.79 

3. 66 

22.5 

12.  60 

3.40 

* Luxuriant  blue  grass  pasture. 


The  milk  of  each  cow  increased  in  quantity  from  periods  1 to  3.  This  increase 
amounted  to  3 pounds  per  day  for  No.  1,  5 pounds  for  No.  3,  and  6 pounds  for  No.  5. 
The  average  per  cent  of  solids  was  greater  in  period  2 than  in  1 in  the  milk  of  Nos. 
1 and  3 and  but  very  little  different  in  that  of  No.  5.  The  per  cent  of  fat  increased 
in  the  milk  of  Nos.  1 and  5 but  decreased  in  that  of  No.  3 during  period  2.  After  this 
time  no  great  change  in  quantity  or  quality  is  noticeable  in  the  milk  of  any  of  the  cows 
until  period  7.  There  was  a slight  decrease  in  the  daily  yields  of  milk  during  the  111 
days  between  December  25  and  April  14.  This  represents  about  one  third  of  the  period 
of  lactation,  and  it  is  probable  that  there  would  have  been  a much  greater  decrease  if 
the  feed  had  been  less.  The  table  shows  that  the  quality  of  the  milk  did  not  increase 
by  this  long  period  of  feeding,  which  kept  the  quantity  from  decreasing,  as  it  would 
naturally  have  done  with  the  progress  of  the  lactation  period.  There  is  very  little 
difference  in  the  per  cent  of  solids  and  of  fat  in  the  milk  of  the  second  and  sixth 
periods,  although  during  the  intervening  periods  a ration  very  rich  in  both  protein 
and  fat  had  been  fed  for  93  days. 
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The  record  of  each  cow  shows  the  same  changes  in  the  milk  in  periods  7 and  8. 
The  nutrients  in  the  daily  feed  were  reduced  nearly  to  the  standard  in  period  7. 
The  daily  milk  yield  of  the  different  cows  decreased  from  3 to  7 pounds,  hut  tho 
richness  of  the  milk  increased  in  every  case.  This  amounted  to  about  1 per  cent 
gain  in  both  solids  and  fat  in  the  milk  of  No.  1,  and  0.5  per  cent  to  1 per  cent  in  that 
of  Nos.  3 and  5.  The  difference  in  feed  was  a substitution  of  10  pounds  hay  for  12 
pounds  corn-and-cob  meal.  This  made  a reduction  of  1.5  pounds  dry  matter,  0.5 
pounds  protein,  and  0.21  pounds  fat  in  the  daily  ration  per  head,  and  a difference  in 
the  coarseness  of  the  feed  represented  by  a change  from  18  pounds  grain  with  12 
* pounds  ‘hay  to  6 pounds:  grain  with  22  pounds  hay.  This  ration  was  fed  only  six- 
teen days,  and  the  indications  are  that  if  continued  the  cows  would  have  scon  gone 
dry  in  milk.  When  pasture  feeding  began  there  was  an  increase  in  the  yield  of 
milk  from  each  cow.  The  quality  of  the  milk  decreased  from  what  it  had  been  dur- 
ing the  sixteen  days  of  period  7,  which  immediately  preceded ; but  the  per  cent  of 
solids  and  of  fat  in  the  milk  was  about  the  same  in  the  month  of  May  on  pasture 
feed  as  it  had  been  during  the  winter  when  the  cows  were  stable  fed  on  a grain 
ration.  * * * 

Twice  in  the  period  of  lactation  of  these  cows  quite  a sudden  change  was  made 
in  the  flow  of  milk — first,  when  the  grain  fed  was  increased  during  the  winter  stable 
feeding,  and,  second,  when  the  cows  were  turned  out  to  pasture  in  the  spring.  * * * 

The  grain  ration  was  increased  December  25,  and  the  change  from  stable  to  pas- 
ture made  April  30.  All  the  records  show  that  the  increase  of  feed  was  accompanied 
by  a considerable  increase  in  the  pounds  of  milk  produced  and  consequently  in  the 
pounds  of  solids,  fat,  and  solids-not-fat  in  the  milk;  but  with  the  exception  of  one 
or  two  days  there  were  no  greater  changes  in  the  percentages  of  fat  in  the  milk 
after  the  increase  of  feed  than  before  it  was  made.  There  was,  however,  a slight 
increase  in  the  per  cent  of  solids-not-fat  in  the  milk  of  all  the  cows  during  the  latter 
part  of  January  when  the  increased  grain  ration  had  been  fed  about  a month.  * * * 

No.  1 gave  8 pounds  more  milk  January  4 than  December  25.  No.  3 increased 
from  11  pounds  December  25  to  17-J-  January  9,  and  when  she  went  from  stable  to  pas- 
ture feed  she  gained  in  four  days  nearly  6 pounds  of  milk  per  day.  The  diagrams 
show  that  these  changes  in  feed  stimulated  the  milk  production  of  the  cows  so  that 
they  each  gave  from  6 to  10  pounds  more  milk  per  day  than  they  had  been  produc- 
ing; but  the  quality  of  the  milk  was  changed  very  little.  The  tables  giving  the 
record  of  each  cow  for  the  whole  milking  period  also  show  that  the  milk  was  of  the 
same  uniform  quality  peculiar  to  the  cow  in  every  month,  except  the  last  ones  when 
the  cows  were  drying  up.  The  average  per  cents  of  solids  and  of  fat  in  the  milk 
produced  each  month  of  the  lactation  periods  do  not  show  so  great  variations  as 
were  observed  in  some  of  the  different  feeding  periods,  which  were  considerably 
less  than  a month  in  length. 

When  the  feed  was  decreased  the  yield  of  milk  was  diminished  and  the  per  cent  of 
fat  and  solids  in  the  milk  was  somewhat  increased  for  a short  time. 

When  the  x>asture  is  abundant  the  amount  of  feed  eaten  is  regulated  by  the  cow, 
and  her  milk  product  is  probably  then  controlled  by  her  natural  capacity.  If  the 
quality  of  the  milk  is  not  changed  by  different  amounts  of  grain  feed  from  what  it 
is  on  full  pasture  feed,  it  seems  safe  to  assume  from  this  evidence  that  the  per  cent 
of  solids  and  fat  in  a cow’s  milk  are  not  greatly  influenced  in  one  period  of  lactation 
by  an  increase  of  feed.  The  complete  records  of  all  these  cows  show  some  peculiari- 
ties in  the  milk  production  that  are  characteristic  of  each  one  and  others  that  are 
common  to  all. 

There  were  a few  days  during  the  milking  periods  wherl  the  milk  was  very  much 
richer  or  thinner  than  ordinarily,  but  it  soon  returned  to  the  quality  peculiar  to  the 
cow.  An  inspection  of  the  daily  weights  and  tests  made  during  the  whole  period  of 
lactation  of  each  of  the  cows  shows  that  four  different  combinations  of  quantity 
and  quality  can  be  found  in  the  milk  of  some  of  the  cows — more  and  richer,  more 
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and  tliinner,  less  and  richer,  and  less  and  thinner  milk  than  was  produced  on  the 
day  before.  Such  changes  were  rare,  but  they  show  that  it  is  entirely  inadmissible 
to  assert  that  what  one  cow  has  done  in  this  way  another  always  can  or  will  do. 

In  connection  with  these  observations  the  productiveness  of  the  in- 
dividual cows  was  estimated  from  tests  made  at  intervals  of  seven,  ten, 
fifteen,  and  thirty  days  during  the  period  of  lactation,  and  the  result 
compared  with  those  from  the  tests  made  daily.  This  was  done  to  as- 
certain approximately  how  often  tests  should  he  made  to  judge  cor- 
rectly of  the  productiveness  of  an  animal. 

The  average  of  all  the  results  shows  that  weighing  and  testing  the  milk  every  sev- 
enth day  gave  with  these  six  cows  98  per  cent  of  the  total  milk  and  98  per  cent  of 
the  total  butter  fat;  98  per  cent  of  the  milk  and  99.4  per  cent  of  the  butter  fat 
when  weighed  and  tested  every  tenth  day;  97.6  per  cent  of  the  milk  and  98.5  per 
cent  of  the  butter  fat  when  weighed  and  tested  every  fifteenth  day;  and  96.4  per 
cent  of  the  milk  and  97  per  cent  of  the  butter  fat  when  weighed  and  tested  every 
thirtieth  day. 

Analyses  of  creamery  and  private  dairy  butter  ( Connecticut  State 
Sta.  Report  for  1892,  pp.  130,  131). — Analyses  of  11  samples  each  of 
creamery  and  private  dairy  butter  exhibited  at  the  meeting  of  the  Con- 
necticut Dairymen’s  Association  in  1892.  The  average  composition  of 
these  samples  and  a number  of  others  reported  previously,  making 
17  analyses  of  creamery  and  22  of  private  dairy  butter,  is  summed  up 
as  follows: 

Analyses  of  butter. 


Creamery  butter. 

Private  dairy  butter. 

Average. 

Range  of 
composition. 

Average. 

Range  of 
composition. 

'W-fl  ter  

Per  ctint. 

10.08 
3. 17 
1.14 
85.61 

Per  cent. 

6. 5 to  12. 8 
2. 1 to  4.  8 
0.9  to  1.6 
82.  0 to  88.  4 

Per  cent. 
10.  87 
3.39 
1.29 
84.45 

Per  cent. 

8.  2 to  15.  2 
0. 7 to  2.  5 
1.2  to  7.8 
80.  7 to  87.  7 

Salt 

Card 

Fat 

100. 00 

100.  00 

Testing  cream  and  milk,  J.  M.  Bartlett  ( Maine  Sta.  Bul.JSTo.4 
(second  series),  pp.  12,  fig.  1). — This  bulletin  brings  together  for  practical 
use  the  teachings  of  work  at  the  various  stations  on  the  testing  of  milk 
and  cream — taking  the  sample,  measuring  the  acid  used,  using  the  test 
bottle  for  cream  and  butter,  and  taking  specific  gravity  of  milk — and 
treats  of  the  practical  application  of  the  results  of  such  tests  at  cream- 
eries, cheese  factories,  and  condensed  milk  factories.  The  Babcock  test 
is  recommended  for  general  use.  For  testing  cream  the  bottle  with 
separable  neck,  described  in  Bulletin  No.  3 of  the  station  (E.  S.  R.,  vol. 
hi,  p.  397),  is  preferred. 

“The  wuiter  has  designed  a bottle  for  determining  the  fat  in  butter, 
made  similar  to  the  cream  bottle,  except  the  middle  portion  of  the  neck 
is  enlarged  like  a pipette.  The  small  portions  above  and  below  the 
enlargement  are  graduated  the  same  as  the  milk  bottles.  The  range 
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of  readings  is  from  70  to  90  per  cent  fat,  using  18  grains  of  butter. 
The  efficiency  of  this  bottle  lias  not  yet  been  tested.” 

Where  the  solids-not-fat  are  to  be  determined  the  author  recommends 
the  Quevenne  lactometer  and  Babcock’s  formula  described  in  Bulletin 
No.  31  of  the  Wisconsin  Station  (E.  S.  R.,  vol.  iv,  p.  193).  A table  is 
given  for  finding  the  percentage  of  solids  not  fat  from  the  percentage 
of  fat  and  the  Quevenne  lactometer. 

The  results  are  given  of  several  comparisons  of  the  gravimetric 
method  and  the  method  of  calculation  of  solids-not-fat.  The  averages 
for  individual  milk  agreed  within  0.1  per  cent,  and  usually  within  0.3  per 
cent  on  mixed,  watered,  and  skim  milk. 

Analyses  of  some  American  cheeses  [Connecticut  State  Sta.  Report 
for  1892,  pp.  156 , 157). — The  following  analyses  are  given  of  American 
cheeses.  All  were  made  in  this  country  except  the  sample  of  Roquefort. 


Analyses  of  American  cheese. 


Water. 

Ash,  ex- 
cluding 
salt. 

Salt. 

Protein 
(XX  6i). 

Fat. 

Organic 
acids  and 
othermat- 
ters  by 
differ- 
ence. 

Volatile 
fatty 
acids  in 
2.5  grams 
fat.* 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Ter  cent. 

Vnll  Aream  p.Tiacsa  

84.  88 

2. 64 

1.32 

23.06 

35. 10 

3.  00 

Do 

36.  75 

3J 

64 

23. 19 

35.12 

1.30 

* 14.0 

Do ; 

35.67 

2. 63 

1.19 

24.  00 

34.  74 

1.  77 

15.1 

Vnll  cream  a.Iiaasa  nl  d 

29.87 

2. 80 

0. 99 

28. 31 

35.  62 

2.41 

Pineapple  cheese : 

Yellow,  4 months  old 

30.  95 

3.  29 

2. 34 

27. 00 

33.  26 

2. 18 

13.4 

White,  8 months  old 

28.01 

2. 96 

2. 14 

27. 12 

37.  25 

2.  52 

14.6 

Yellow,  16  months  old 

25.  69 

3.57 

2. 61 

28.  81 

36.  76 

2.  56 

12.6 

Yellow,  5 years  old 

11.62 

4.  02 

1.86 

34. 45 

45.  20 

2.75 

13.8 

Skim-milk  cheese 

52. 15 

2. 45 

1. 70 

26. 31 

15.  35 

2.04 

16.5 

Do 

53.  08 

3.09 

1.22 

26.  81 

13.80 

2.  00 

14.7 

Xeufchatel  cheese 

57.  25 

1.06 

1.  42 

15.  03 

22.  30 

2.  94 

13.4 

Fromage  de  Brie  cheese 

60.  20 

1.13 

0.40 

15.  94 

20.96 

1.37 

16.2 

Imitation  Old  English  cheese. 

20.  74 

3.68 

. 1.47 

30. 12 

42.  72 

1.27 

15.8 

Swiss  cheese 

33.  79 

3.  22 

1.  85 

26. 12 

33.25 

1.  77 

Cream  cheese,  Crown  Brand  . 

31.40 

0.45 

2.72 

5.  25 

57.  98 

2.  20 

Limhurger  cheese 

42. 12 

1.  59 

3.  51 

23.00 

29.  40 

0.  38 

14.6 

Cheese  made  by  J.  Hohlridge. 

18. 66 

3.76 

1.38 

32. 16 

41.80 

2.24 

Roquefort  cheese  t 

39.  28 

1.  53 

5.  27 

22.  62 

29.  53 

1.77 

9.1 

* Volatile  fatty  acids  were  determined  by  Reichert’s  method  in  2.5  grams  of  the  ether  extract.  The 
figures  represent  cubic  centimeters  of  tenth  normal  potash  solution  required  to  neutralize  the  volatile 
acids.  The  small  quantity  of  volatile  fatty  acids  found  in  Roquefort  is  probably  to  he  explained  by 
the  decomposition  of  fats  during  the  peculiar  ripening  process, 
t Imported. 


Summary  of  results  of  experiments  made  in  the  manufacture  of 
cheese  during  the  season  of  1892,  L.  L.  Van  Slyice  ( New  York  State 
Sta.  Bui.  JYo.  50,  n.  ser.,  Jan.,  1893,  pp.  17-132). — -This  bulletin  is  a sum- 
mary of  the  experiments  in  cheese  manufacture  carried  on  by  the  sta- 
tion during  the  months  of  May,  June,  July,  August,  September,  and 
October,  1892.  Previous  and  more  detailed  accounts  of  these  investi- 
gations have  been  reported  in  Bulletins  Nos.  43, 45, 46,  and  47  (new  series) 
of  the  station  (E.  S.  R.,  vol.  iv,  pp.  365,  426,  575).  The  investigations 
are  of  unusual  interest,  since  they  constitute  the  most  extensive 
study  of  this  subject  ever  undertaken  in  this  country.  It  has  been 
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attempted  to  study  the  various  phases  of  cheese  manufacture  through 
the  season,  both  at  cheese  factories  and  at  the  station.  Accordingly, 
experiments  lasting  from  three  to  five  days  in  each  month  have  been 
carried  on  at  five  different  cheese  factories  within  the  State,  and  also 
for  from  two  to  eight  days  in  each  month  at  the  station.  In  all,  106 
experiments  have  been  made,  using  over  200,000  pounds  of  milk  from 
not  less  than  1,500  different  cows,  and  manufacturing  21,731  pounds  of 
cheese.  Hence  it  is  a reasonable  claim  for  the  results  that  they  “ rep- 
resent the  average  conditions  that  prevail  in  Hew  York  State  more 
closely  than  any  other  data  now  existing.” 

The  bulletin  contains  many  valuable  data  accumulated  during  the 
investigation,  such  as  the  averages  of  analyses  of  milk  used  and  of  whey 
and  cheese  produced  under  various  conditions  of  manufacture;  the  rela- 
tion of  fat  to  casein,  and  to  casein  and  albumin  in  milk ; amount  of  dif- 
ferent milk  constituents  lost  and  recovered  in  cheese-making;  yield  of 
cheese  and  whey,  etc. 

The  general  summary  of  the  results  of  all  the  experiments  in  cheese- 
making during  1892  is  given  as  follows: 

Conditions  of  manufacture. — The  amount  of  rennet  extract  used  for  1,000  pounds 
of  milk  varied  from  If  to  9 ounces  and  averaged  ounces.  The  temperature  of  the 
milk  when  the  rennet  was  added  varied  from  82°  to  90°  F.  and  averaged  a little 
over  84°.  When  the  milk  was  in  normal  condition,  the  time  of  coagulation  varied 
from  eleven  to  forty  minutes,  and  averaged  over  twenty  minutes.  The  average  de- 
gree of  temperature  to  which  the  curd  was  heated  after  cutting  was  between  98° 
and  99°  F.  The  time  that  passed  between  cutting  the  curd  and  drawing  the  whey, 
varied  from  one  to  over  four  hours,  and  averaged  about  two  hours  and  fifteen  min- 
utes. The  time  that  passed  between  drawing  the  whey  and  putting  the  curd  in 
press  varied  from  one  to  over  four  hours,  and  averaged  about  two  and  one-half 
hours.  The  time  occupied  by  the  whole  operation  of  cheese-making  varied  from 
three  to  over  nine  hours,  and  averaged  nearly  seven  hours. 

The  composition  of  normal  milk. — The  milk  solids  in  100  pounds  of  milk  varied  dur- 
ing the  season  from  11.47  to  13.91  pounds,  and  averaged  12.66  pounds;  the  fat  varied 
from  3.04  to  4.40  pouuds,  and  averaged  3.70  pounds;  the  casein  and  albumen  varied 
from  2.53  to  3.76  pounds,  and  averaged  3.14  pounds;  the  casein  varied  from  1.93  to  3 
pounds,  and  averaged  2.48  pounds;  and  the  albumen  varied  from  0.55  to  0.86  pound 
and  averaged  0.66  pound. 

For  each  pound  of  albumen  in  the  milk  the  casein  varied  during  the  season  from 
2.6  to  4.9  pounds,  and  averaged  3.76  pounds. 

For  each  pound  of  casein  and  albumen  in  the  milk  the  fat  varied  during  the  season 
from  1.07  to  1.33  pounds,  and  averaged  1.20  pounds. 

When  the  fat  in  the  milk  increased,  the  casein  and  albumen  increased  also,  but  not 
in  the  same  proportion,  as  a rule;  that  is,  the  milk  rich  in  fat  contained  somewhat 
less  casein  and  albumen  in  proportion  to  its  fat  than  did  the  milk  poorer  in  fat. 

For  each  pound  of  casein  in  the  milk  the  fat  varied  from  1.35  to  1.74  pounds  and 
averaged  1.50  pounds. 

Taking  the  average  of  the  entire  season’s  results,  the  casein  in  the  milk  increased 
in  just  the  same  proportion  as  the  fat  when  the  latter  increased.  The  casein  aver- 
aged two  thirds  of  the  fat  in  amount. 

In  milk  from’ which  a portion  of  the  fat  had  been  removed  there  were  never  more 
than  1.09  pounds  of  fat  for  1 pound  of  casein  and  albumen,  while  in  most  cases  there 
was  less  than  1 pound  of  fat  for  1 pound  of  casein  and  albumen.  The  greater  the 
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amount  of  fat  removed  from  normal  milk  the  smaller  was  the  amount  of  fat  left,  rel- 
ative to  the  casein  and  albumen. 

In  milk  from  which  a portion  of  the  fat  had  been  removed  there  were  never  more 
than  1.35  pounds  of  fat  for  1 pound  of  casein,  while,  in  most  cases,  there  were  less 
than  1.3  pounds  of  fat  for  1 pound  of  casein.  The  greater  the  amount  of  fat  removed 
from  normal  milk,  the  smaller  was  the  amount  of  fat  left,  relative  to  the  casein. 

The  greater  the  amount  of  fat  added  to  normal  milk,  the  greater  became  the 
amount  relative  to  the  casein  and  albumen  together  or  to  the  casein  alone. 

The  results  secured  indicate  that,  in  the  case  of  mixed  milk  of  herds  of  cows,  the 
milk  has  been  skimmed  if  it  contains  less  than  1.05  pounds  of  fat  for  1 pound  of 
casein  and  albumen. 

According  to  the  results  secured,  we  should  be  justified  in  saying  that,  in  the  case 
of  mixed  milk  of  herds  of  cows,  the  milk  has  been  skimmed  if  it  contains  less  than 
1.3  pounds  of  fat  for  1 pound  of  casein. 

The  composition  of  Whey. — The  amount  of  solids  in  100  pounds  of  whey  varied  dur- 
ing the  season  from  6.43  to  7.55  pounds  and  averaged  6.92  pounds;  the  fat  varied 
from  0.22  to  0.52  pound  and  averaged  0.34  pound;  and  the  casein  and  albumen 
varied  from  0.67  to  1.07  pound  and  averaged  0.85  pound.  So  far  as  could  be  deter- 
mined indirectly,  the  amount  of  casein  in  the  whey  averaged  about  0.15  pound  and 
the  amount  of  albumen  about  0.70  pound. 

The  composition  of  green  cheese  made  f rom  normal  milk. — The  amount  of  water  in  100 
pounds  of  green  cheese  varied  during  the  season  from  33.50  to  42.90  pounds  and 
averaged  36.46  pounds.  It  was  the  most  variable  constituent  of  the  cheese. 

The  fat  varied  from  30.84  to  37.24  pounds  and  averaged  34.33  pounds;  the  casein 
and  albumen  varied  from  22.11  to  26.10  pounds  and  averaged  24.25  pounds ; the  casein 
(insoluble  in  water)  varied  from  20.67  to  2*4.37  pounds  and  averaged  22.68  pounds, 
and  the  soluble  casein  and  albumen  varied  from  0.41  to  2.66  pounds  and  averaged 
1.57  pounds.  The  albumen  probably  did  not  exceed  0.10  pound  in  amount. 

For  each  pound  of  casein  in  the  cheese,  the  amount  of  fat  varied  from  1.27  to  1.56 
pounds  and  averaged  1.42  pounds. 

In  no  case  was  the  cheese  made  from  skim  milk  found  to  contain  over  1.27  pounds 
of  fat  for  1 pound  of  casein.  The  ratio  of  fat  to  casein  decreased  from  1.27  down- 
ward in  proportion  fo  the  amount  of  fat  removed  from  the  normal  milk. 

For  each  pound  of  casein  in  the  cheese  the  amount  of  fat  varied  from  1.58  pounds 
upward,  according  to  the  amount  of  fat  added  to  normal  milk. 

According  to  the  results  secured  in  our  season’s  work,  we  should  be  justified  in 
saying  that,  in  the  case  of  cheese  made  from  the  mixed  milk  of  herds  of  cows,  the 
cheese  has  been  made  from  skimmed  milk  if  it  contains  less  than  1.30  pounds  of  fat 
for  1 pound  of  casein. 

Loss  of  milk  constituents  in  chesse-making. — The  amount  of  milk  solids  in  100  pounds 
of  milk  that  was  lost  in  the  whey  in  cheese-making  varied  during  the  season  from 
5.81  to  6.83  pounds  and  averaged  6.21  pounds;  this  was  equivalent  to  from  43.57  to 
54.73  per  cent  of  the  solids  in  the  milk,  with  an  average  of  48.60  per  cent. 

The  per  cent  of  the  solids  in  the  milk  lost  in  the  whey  diminished  aS  the  season 
advanced. 

The  amount  of  fat  in  100  pounds  of  milk  that  was  lost  in  the  whey  in  cheese- 
making varied  during  the  season  from  0.21  to  0.50  pounds  and  averaged  0.31  pounds 
(nearly  5 ounces) ; this  was  equivalent  to  from  5 to  13  per  cent  of  the  fat  in  the  milk, 
with  an  average  of  8.38  per  cent. 

The  proportion  of  fat  in  the  milk  that  was  lost  in  cheese-making  was  entirely  inde- 
pendent of  the  amount  of  fat  in  the  milk.  The  variations  in  loss  were  due  either  to 
the  condition  of  the  milk  or  to  some  special  conditions  employed  in  manufacture. 

The  amount  of  casein  and  albumen  in  100  pounds  of  milk  that  was  lost  in  the 
whey  in  cheese-making  varied  during  the  season  from  0.61  to  0.94  pounds  and  aver- 
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aged  0.75  pounds  (12  ounces) ; this  was  equivalent  to  from  20.48  to  25  per  cent  of  the 
casein  and  albumen  in  the  milk,  with  an  average  of  23.90  per  cent. 

The  proportion  of  casein  and  albumen  lost  in  cheese-making  was,  in  general,  very- 
uniform  and  was  little  influenced  by  variation  in  the  conditions  of  manufacture. 

We  can  not  state  results  based  upon  definite  data,  but  it  is  probable  that  in  100 
pounds  of  milk  less  than  0.10  pound  of  albumen  is  recovered  in  cheese  and  that 
somewhat  more  than  0.10  pound  of  casein  goes  into  the  whey. 

Influence  of  composition  of  milk  on  composition  of  cheese. — In  cheese  made  from  nor- 
mal factory  milk  varying  from  3 to  4.40  per  cent  of  fat,  there  was  a slight  tendency 
for  the  fat  to  increase  when  the  fat  increased  in  the  milk,  but  the  increase  of  fat  in 
the  cheese  was  very  irregular  and  slight,  as  compared  with  the  increase  of  fat  in  the 
milk.  Green  cheese  made  from  factory  milk  should  contain  from  32  to  36  pounds  of 
fat  in  100  pounds  of  cheese. 

Green  cheese  made  from  factory  milk  should  contain  from  22  to  25  pounds  of  casein 
and  albumen  in  100  pounds  of  cheese.  There  did  not  appear  to  be  any  definite  rela- 
tion between  the  amount  of  casein  and  albumen  in  normal  milk  and  the  amount  of 
casein  and  albumen  in  cheese  made  from  such  milk. 

Influence  of  composition  of  milk  on  yield  of  cheese. — From  100  pounds  of  milk,  there 
were  made  during  the  season  from  8.47  to  12.44  pounds  of  green  cheese,  the  average 
being  10.12  pounds.  From  8.04  to  11.80  pounds  of  milk  were  required  to  make  1 pound 
of  cheese,  9.88  pounds  being  the  average. 

The  amount  of  water  retained  in  the  cheese  made  from  100  pounds  of  milk  varied 
during  the  season  from  3.16  to  5.34  pounds  and  averaged  3.70  pounds. 

The  amount  of  fat  retained  in  the  cheese  made  from  100  pounds  of  milk  varied 
during  the  season  from  2.77  to  4.11  pounds  and  averaged  3.39  pounds.  The  variation 
in  the  amount  of  fat  retained  in  the  cheese  made  from  100  pounds  of  milk  followed 
very  closely  the  variation  of  fat  in  100  pounds  of  milk. 

The  amount  of  casein  and  albumen  retained  in  the  cheese  made  from  100  pounds 
of  milk  varied  during  the  season  from  1.90  to  2.82  pounds  and  averaged  2.39  pounds. 

When  there  was  an  increase  of  1 pound  of  fat  in  the  cheese,  there  was,  at  the  same 
time,  an  increase  of  1 pound  of  water  in  the  cheese  and  also  an  increase  of  about 
0.60  pound  (9£  ounces)  of  casein  and  albumen,  taking  the  average  of  the  season’s 
work. 

Each  pound  of  fat  produced  from  2.50  to  3.11  pounds  of  cheese,  the  average  for  the 
season  being  nearly  2.75  pounds. 

Influence  of  skimming  normal  milk  and  adding  cream  to  normal  milk  upon  the  manu- 
facture of  cheese. — The  per  cent  of  loss  of  solids  in  making  skim  milk  into  cheese 
was  greater  than  when  normal  milk  was  used.  The  per  cent  of  loss  of  solids  in 
making  into  cheese  milk  containing  added  cream  was  less  than  when  normal  milk 
was  used.  The  proportion  of  fat  in  milk  that  was  lost  in  making  skim  milk  into 
cheese  was  greater  than  that  lost  in  making  normal  milk  into  cheese.  The  propor- 
tion of  fat  in  milk  that  was  lost  in  making  into  cheese  milk  containing  added  cream 
was  less  than  in  case  of  normal  milk.  The  proportion  of  casein  and  albumen  lost  in 
cheese-making  was  practically  the  same,  whether  skim  milk,  normal  milk,  or  milk 
containing  added  cream  was  used. 

Cheese  made  from  skim  milk  contained  more  casein  and  water  relative  to  the  fat 
than  cheese  made  from  normal  milk. 

Cheese  made  from  milk  containing  added  cream  contained  less  casein  relative  to 
the  fat  than  cheese  made  from  normal  milk,  and  there  was  also  a tendency  to  retain 
less  water  relative  to  the  fat. 

When  the  milk  was  skimmed  the  yield  of  cheese  from  100  pounds  of  milk  was 
diminished  at  least  by  the  amount  of  fat  removed,  and  generally  more,  according  to 
the  amount  of  water  retained . 

When  cream  was  added  to  the  normal  milk  the  yield  was  increased  at  least  by  the 
amount  of  fat  added,  and  generally  more,  according  to  the  amount  of  water  retained* 
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Comparison  of  Cheddar  and  stirred-curd  processes. — The  losses  in  manufacture  were 
essentially  the  same  by  both  processes.  The  Cheddar  process  retained  in  the  cheese 
a little  more  water,  on  an  average,  and  made  a little  more  cheese,  amounting  to  about 
2 pounds  more  of  cheese  for  10,000  pounds  of  milk.  No  difference  in  quality  was 
perceptible  in  the  cheese  made  by  the  two  processes. 

Effects  of  using  high  temperature  in  heating  curd. — The  higher  temperature  (106°  F.) 
caused  a somewhat  increased  loss  of  milk  constituents  in  cheese-making.  The  yield  of 
cheese  was  diminished  by  the  use  of  higher  temperature.  The  cheese  made  by  heat- 
ing the  curd  at  a high  temperature  was  imperfect  in  flavor  and  lacking  in  firmness. 

Effects  of  using  different  amounts  of  rennet. — When  double  the  usual  amount  of  ren- 
net was  used  there  was  slightly  greater  loss  of  milk  constituents  in  manufacture. 
The  yield  was  uot  quite  as  large  in  proportion  to  the  fat  in  the  milk  when  the  larger 
amount  of  rennet  was  used.  The  cheese  made  with  the  larger  amount  of  rennet 
appeared  at  the  end  of  one  month  to  have  ripened  more  than  that  made  with  less 
rennet. 

Effects  of  cutting  curd. — The  loss  of  milk  constituents  in  manufacture  was  essen- 
tially the  same  whether  the  curd  was  cut  hard  or  soft.  The  yield  was  the  same  in 
proportion  to  the  fat  in  the  milk.  The  cheese  was  practically  the  same  in  quality. 

There  was  a smaller  loss  of  milk  .constituents  when  the  curd  was  cut  coarse.  The 
yield  was  decidedly  greater  when  the  curd  was  cut  coarse,  owing  to  retention  of 
an  increased  amount  of  water.  The  cheese  was  salvy,  owing  to  excess  of  water 
retained. 

Effects  of  tainted  milJcupon  cheese-making . — The  use  of  tainted  milk  in  cheese-mak- 
ing increased  the  loss  of  milk  constituents.  One  hundred  pounds  of  tainted  milk 
produced  one  half  pound  less  of  cheese  than  did  good  milk.  The  cheese  was  infer- 
ior in  quality,  being  imperfect  in  flavor  and  loose  in  texture. 

Effects  of  retaining  natural  gases  in  milk. — The  loss  of  milk  constituents  was  notin- 
creased.  The  yield  was  normal  in  quantity.  The  quality  was,  in  most  cases,  per- 
fect. 

Effects  of  exposing  milk  to  foul  odors. — Under  the  conditions  employed,  the  loss  of 
milk  constituents  was  not  increased,  but  the  experiments  must  be  regarded  only  as 
preliminary  and  the  results  are  not  conclusive  for  general  conditions.  The  yield 
was  not  affected.  It  was  difficult  to  find  any  taint  developed  in  the  cheese,  and  it 
was  perfect  in  body  and  texture. 

Effects  of  aerating  milk  by  separator. — The  loss  of  milk  constituents  was  a little 
greater  in  the  separated  milk.  The  separated  milk  gave  a smaller  yield  of  cheese. 
The  cheese  made  from  milk  aerated  by  a separator  was  perfect  in  every  respect. 
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Reports  of  treasurer  and  board  of  control  of  Connecticut  State 
Station  ( Connecticut  State  Sta.  Report  for  1892,  pp.  ix-xiv). — A finan- 
cial statement  for  tlie  fiscal  year  ending  June  30,  1892,  and  a brief  out- 
line of  the  work  during  1892,  tfie  details  of  which  are  reported  in  articles 
by  the  different  officers  of  the  station  abstracted  in  this  number  of  the 
Eecord. 

Fifth  Annual  Report  of  Georgia  Station  ( Georgia  Sta.  Report  for 
1892 , pp.  7). — Brief  general  statements  regarding  the  work  of  the  sta- 
tion and  a financial  report  for  the  fiscal  year  ending  June  30,  1892. 

Eleventh  Annual  Report  of  Ohio  Station,  1892  ( Ohio  Sta. 
Bui.  N~o.  47,  Dec.,  1892,  pp.  vii-xli). — This  includes  reports  of  the 
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board  of  control,  treasurer  (for  tbe  fiscal  year  ending  June  30,  1892), 
agriculturist,  entomologist,  botanist,  and  chemist.  These  reports  con- 
sist for  the  most  part  of  brief  outlines  of  the  work  of  the  year.  A table 
of  contents  of  the  bulletins  of  1892  is  given  in  an  appendix,  and  brief 
synopses  of  these  are  contained  in  the  director’s  report.  During  the 
year  the  station  was  removed  from  Columbus  to  Wooster.  Much  time 
was  spent  in  putting  the  station  in  order  at  its  new  location.  A green- 
house and  insectary  erected  during  the  year  are  described,  and  plans 
are  given. 

Fifth  Annual  Report  of  Texas  Station  ( Texas  Sta.  Report  for  1892 , 
pp.  277-285). — Brief  outline  reports  on  the  work  of  the  station  during 
the  year  1892  by  the  director  and  agriculturist,  chemist,  veterinarian, 
horticulturist,  and  meteorologist,  with  a financial  statement  for  the 
fiscal  year  ending  June  30,  1892. 

AGRICULTURAL  STATISTICS. 

Application  of  chemistry  to  the  agricultural  development  of 
Idaho,  C.  W.  McCurdy  ( Idaho  Sta.  Bui.  No.  3 , Mar.,  1893,  pp.  15).— 
A popular  discussion  of  the  history  of  chemistry,  its  application  to 
agriculture,  the  composition  of  alkali  soils,  available  crops  for  alkali 
soils,  a description  of  the  station  laboratory,  the  lines  of  investigation 
to  be  followed,  and  directions  for  taking  samples  of  water,  soils,  and 
plants  for  analysis. 
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Grasses  of  the  Pacific  Slope,  part  II,  G-.  Yasey  (. Division  of 
Botany , Bui.  No.  13 , June  1 , 1893 , pp.  £0,  plates  50). — This  is  a continu- 
ation of  Bulletin  No.  13  of  this  division,  issued  October  20,  1892  (E.  S. 
R.,  vol.  iv,  p.  498).  Many  of  the  grasses  are  figured  for  the  first  time, 
and  the  principal  synonyms  are  given  in  cases  where  they  exist.  The 
descriptions  are  by  Mr.  L.  H.  Dewey. 

The  following  species  and  varieties  are  described  and  illustrated: 
Agropyrum  diver  gens,  Agrostis  foliosa,  A.  microphylla , Arctagrostis  lati- 
folia,  Atropis  lemmoni,  Bromus  orcuttianus,  B.  suksdorfii , Galamagrostis 
arctica,  G.  neglecta,  G.  sylvestris , var.  longifolia,  Goleanthus  subtilis,  Golo- 
podium  pendulinum,  Bantlionia  californica,  Beschampsia  elongata,  B. 
holciformis , Bupontia  fisheri,  B.  psilosantha , var.  flaxescens,  Flymus  are - 
narius , E.  condensatus,  E.  tritieoides,  Festuca  microstachys,  F.  subulata , 
F.  viridula , Glyceria  pauciflora.  Hystrix  californica , Melica  bromoides, 
M.  bulbosa,  M.  frutescens,  M.  fugax,  M.  harfordii,  M.  stricta,  Phippsia 
algida,  Pleuropogon  californicum,  P.  refractum,  Poa  artica,  P.  argentea, 
P.  bolanderi , P.  confinis , P.  douglasii,  P.  fendleriana,  P.  glumaris , P. 
howellii,  P.  helloggii , P.  macrantha , P.  nervosa,  P.  pulchella , var.  major, 
P.  purpurascens , P.  thurberiana,  P.  unilateral is,  Trisetum  barbatum,  and 
TJniola  palmeri. 

Of  this  number  the  following  are  new  species  and  varieties:  Galama- 
grostis artica,  Festuca  viridula,  Poa  confinis , P.  howellii,  P.  helloggii,  P. 


Poa  howellii  is  described  by 
Scribner,  and  the  others  by 


pulchella,  var.  major,  and  P.  unilateral is. 

Yasey  and  Scribner,  P.  unilateralis  by 
Yasey. 

Record  of  experiments  with  sorghum  in  1892,  H.  W.  Wiley 

(. Bivision  of  Ghemistry,  Bui.  No.  37,  pp.  95). — Experiments  in  1892  were 
conducted  at  Medicine  Lodge  and  Sterling,  Kansas,  and  Calumet  Plan- 
tation, Patterson,  Louisiana.  The  end  in  view  m these  experiments  was 
the  improvement  in  percentage  of  sucrose  and  ia|||^ity  of  several  varie- 
ties of  sorghum. 
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At  Medicine  Lodge  a parent  cane  of  1891,  which  had  17.8  per  cent 
sucrose  in  the  juice  and  a purity  of  74.8,  in  1892  gave  27  selections  with 
20.93  sucrose  and  81.5  purity. 

Collier  led  all  other  varieties  in  the  average  percentage  of  sucrose 
and  was  followed  by  McLean.  The  McLean  variety  ranked  highest  in 
purity,  77.99 ; Collier  second,  with  an  average  purity  of  77.13. 

The  Orange  variety  gave  the  largest  yield  per  acre,  13  tons,  valued 
at  $28.60.  Colman  was  second  in  this  respect,  yielding  9.02  tons  per 
acre,  valued  at  $20.75;  Folger  fourth,  8.72  tons,  valued  at  $18.31; 
Collier  sixth,  7.11  tons,  valued  at  $16.35;  and  McLean  thirteenth,  6.01 
tons,  valued  at  $13.22. 

The  report  calls  the  attention  of  the  stations  to  the  large  amount  of 
seed  saved  from  plants  of  high  quality.  The  number  of  such  selections 
for  the  four  standard  varieties  appears  in  the  following  table: 

Sugar  content  and  purity  of  selected  heads  of  sorghum . 


Variety. 

Total  num- 
ber of  heads 
selected 
for  propa- 
gation. 

Average 

sucrose. 

Average 

purity. 

Collier 

330 

Per  cent. 
20. 06 

Per  cent. 
82.5 

McLean 

391 

19.  20 

81.  7 

Colman  - 

273 

17. 12 

80. 9 

Folger ... 

516 

16.18 

77.4 

At  Sterling,  Kansas,  Folger  was  found  to  be  the  best  early  maturing 
variety,  being  superior  to  Amber  in  yield  per  acre,  sugar  content,  and 
general  sugar-making  qualities.  The  Collier  variety  is  recommended 
as  best  for  the  more  northern  latitudes  in  which  sorghum  is  grown  for 
sugar.  It  has  abundant  foliage,  slender  canes,  and  light  seed  heads. 
The  McLean  variety  has  not  as  yet  assumed  a firmly  established  type. 
u There  is  no  variety  of  sorghum  grown  which  gives  as  good  results  in 
the  sugarhouse  as  the  Colman.  * * * The  relative  position  of 

leading  varieties,  based  on  their  mean  percentage  of  sucrose,  from  the 
analysis  of  average  samples,  is  as  follows : Collier,  18.43 ; Colman,  17.79 ; 
McLean,  16.92;  and  Folger,  14.87.  Their  relative  position,  according  to 
mean  purity,  is  as  follows : Colman,  77.99 ; McLean,  77.47 ; Collier,  7 6.02 ; 
and  Folger,  72.88.”  As  a result  of  five  years’  experiments,  McLean 
stands  first  in  respect  to  maximum  sucrose  and  purity  and  minimum 
glucose;  Colman  stands  second  in  maximum  sucrose  and  purity  and 
third  in  minimum  glucose;  Collier  stands  third  in  maximum  sucrose  and 
purity  and  second  in  minimum  glucose;  Folger  stands  fourth  in  all 
these  respects. 

Experiments  were  also  ihade  to  determine  the  relative  keeping  qualities  of  the 
different  varieties.  They  were  cut  and  placed  in  small  piles  in  a shady  place,  cov- 
ered with  trash  and  this  trash  kept  moist. 
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Comparison  of  Iceeping  qualities  of  different  varieties. 


Variety. 

Date. 

Sucrose. 

Glucose. 

Purity. 

Per  cent. 

Per  cent. 

Per  cent. 

McLean 

I Oct. 

6 

19.  20 

0.  51 

78.  40 

Oct. 

29 

15.  45 

7.10 

62.  90 

Collier 

1 Oct. 

6 

20. 10 

0.31 

76.  80 

Oct. 

29 

17.  21 

6.  92 

66.  04 

Column 

! Oct. 

6 

18.  70 

0.  62 

79.  20 

Oct. 

29 

17.  81 

4.00 

74.  36 

Folger 

Oct. 

0 

17.  70 

1.  03 

76.  70 

Oct. 

29 

15.  28 

4.  23 

76.17 

In  each  instance  it  is  seen  that  while  there  was  not  a great  loss  of  sucrose,  yet 
there  was  a great  increase  in  glucose  and  decrease  in  purity. 

Tbe  following  table  gives  the  average  analysis  of  the  different  varie- 
ties of  cane  from  the  time  they  were  first  grown  by  the  Department  up 
to  the  present : 


Average  analysis  of  leading  varieties  of  sorghum  for  different  years. 


Variety. 

Year. 

Sucrose. 

Glucose. 

Purity. 

Collier  - 

1888 

Per  cent. 
12. 31 

Per  cent. 
0. 73 

Per  cent. 
71.69 
76.  95 

1889 

14.91 

0.  75 

1890 

15.  95 

0.  59 

74.  77 

1891 

14.  80 

0. 90 

73.80 

1892 

18.  50 

0.49 

78. 19 

Colman  

1889 

14.  58 

1. 15 

75.  55 

76.  38 

1890 

14.  88 

0.  84 

189.1 

15.  60 

0.  73 

76.  30 

1892 

16.  93 

0.  50 

77. 95 

1889 

14.  08 

2.  03 

76.  54 

1890 

14. 12 

1.75 

74.91 

1891 

14.  60 

1.35 

73.30 

1892 

15.  57 

0.91 

74. 75 

McLean  

1890 

15.  22 

0.  52 

76.  00 

1891 

16.  40 

0.  55 

77.40 

1892 

17.  24 

0.  47 

76.  85 

The  following  table  gives  a comparison  of  varieties  grown  at  Calu- 
met Plantation,  Louisiana : 


Comparison  of  varieties  of  sorghum  grown  at  Calumet  Plantation,  Louisiana. 


Colman. 

Links. 

Collier. 

Planter’s 

Friend. 

Average  sucrose,  all  analyses per  cent.. 

Average  .purity,  all  analyses 

Average  non-sugars,  all  analyses per  cent. . 

Average  weight  per  cane pound . . 

18.5 
81.4 
3.  2 
o!  95 

16.9 

80.1 

0. 76  ‘ 

17.5 
80.0 
3.1 
0.  65 

16.5 

76.2 

0.  82 

In  Louisiana  a single  head  of  Colinan  gave  20.3  per  cent  of  sucrose 
with  a purity  of  81.9:  another  head  19.5  per  cent  of  sucrose  with  a 
purity  of  84.1. 

There  was  a slightly  greater  average  weight  in  the  desuck ered  canes, 
but  chemical  analysis  showed  no  difference  between  the  desuckered  and 
not  desuckered  xfiants. 
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Experiments  in  sirup  manufacture  were  also  made.  u The  process 
which  gave  the  best  results  at  this  station  [Sterling,  Kansas,]  * * * 
consisted  in  liming  cold  juice  until  a good  defecation  was  had,  and 
adding  lime  when  necessary  until  the  juice  was  decidedly  alkaline  and 
the  color  red.  * # * Olay  batter,  like  very  thin  mortar,  was  then 

added  sufficient  to  increase  the  density  of  the  well-stirred  liquid  about 
1°  Baume  or  2°  Brix.  # # From  1 pound  to  2 pounds  of  dry  clay 

to  100  pounds  of  juice  was  sufficient.  Yellow  or  brown  plastic  clays 
were  found  to  be  the  best.  * * * The  clear  liquid  was  then  drawn 
off  and  run  into  a clarifying  tank.  Phosphoric  acid  was  then  added 
until  blue  litmus  paper  was  slightly  red,  indicating  faint  acidity.  The 
liquid  was  then  heated  nearly  to  the  boiling  point,  skimmed  and 
brushed,  allowed  to  settle  from  half  an  hour  to  an  hour,  and  drawn  off. 
* * * The  light- colored  and  clear  juice  was  then  filtered.  * * * 

The  clarified  liquor  was  then  ready  for  evaporation,  in  which  there  were 
no  scums  of  account,  for  the  impurities  had  been  removed  in  the  clari- 
fication.’7 The  amount  of  acid  phosphate  of  calcium  (superphosphate  of 
lime)  was  about  1 gallon  to  400  or  500  gallons  of  juice. 

u The  milling  of  the  fresh  cut  canes  required  less  power,  and  gave 
better  extraction  of  juice  than  the  milling  of  the  wilted  canes.  The 
juice  of  the  unstripped  canes  gave  more  bulky  sediments  than  the  juice 
of  the  canes  whose  leaves  had  been  removed,  while  the  sirup  was  as 
good  in  quality  from  un  stripped  as  from  stripped  canes,  and  as  good 
from  fresh  cut  as  from  wilted  canes.” 

Organization  lists  of  the  agricultural  experiment  stations  and 
agricultural  schools  and  colleges  in  the  United  States  (Office  of 
Experiment  Stations , Bui.  No.  13 , April , 1893 , pp.  123). — This  includes 
a list  of  the  governing  boards  and  working  forces  of  the  several 
stations j a list  of  the  agricultural  schools  and  colleges,  with  courses 
of  study  and  boards  of  instruction ; tables  showing  specialists  in  var- 
ious lines  of  work  at  the  colleges  and  stations ; the  officers  of  the 
Association  of  American  Agricultural  Colleges  and  Experiment  Stations ; 
officers  and  reporters  of  the  Association  of  Official  Agricultural  Chemists 
of  the  United  States  ; federal  legislation  affecting  the  colleges  and  sta- 
tions; regulations  of  the  Post-Office  Department  regarding  station 
publications;  and  an  index  of  the  names  of  college  and  station  officers, 
with  short  biographical  sketches. 

Journal  of  Mycology  (Division  of  Vegetable  Pathology , Journal  of 
Mycology , vol.  vii,-  No.  3,  May  15 , 1893 , pp.  195-331 , plates  15,  figs.  3). — 
Briefly  summarized  the  contents  of  this  number  are  as  follows : 

Experiments  in  the  treatment  of  rusts  affecting  wheat  and  other  cereals , 
B.  T.  Galloway  (pp.  195-226). — Experiments  were  conducted  at  Garrett 
Park,  Maryland,  and  Manhattan,  Kansas,  to  ascertain  (1)  the  effect 
on  winter  wheat  of  treating  the  soil  with  chemicals  before  planting; 
(2)  effect  of  treating  the  seed  with  chemicals  and  hot  water;  (3)  effect 
of  fungicides  applied  in  periods  of  two,  ten,  and  twenty  days  from  the 
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time  of  appearance  above  ground  of  the  plants  until  harvest;  (4)  same 
as  above  on  spring  wheat,  oats,  and  rye.  The  fungicides  used  were: 
Bordeaux  mixture,  ammoniacal  solution  of  copper  carbonate,  ferrous 
ferrocyanide  solution,  copper  borate  mixture,  ferric  chloride  solution, 
ferrous  sulphate  solution,  cupric  ferrocyanide  mixture,  cupric  hydrox- 
ide mixture,  potassium  sulphide  solution,  flowers  of  sulphur,  and  sul- 
phosteatite  powder.  The  formulas  for  preparation  are  all  given.  Treat- 
ing the  seed  and  soil  before  planting  did  not  reduce  the  rust,  and  in 
some  cases  was  a positive  injury  to  the  crop.  With  our  present  appli- 
ances, spraying  on  a large  scale  will  not  pay. 

Notes  on  peach  rosette , F.  F.  Smith  (pp.  226-232). — Investigations 
were  conducted  in  Georgia  on  the  transmission  of  this  disease.  A 
simple  contact  does  not  seem  to  be  sufficient,  but  inoculations  by  buds 
and  grafts,  where  there  is  an  organic  connection  of  tissues,  will  con- 
vey the  disease.  It  can  also  be  transmitted  through  the  roots.  Two 
to  ten  months  are  required  as  a period  of  incubation. 

j Remedies  for  the  almond  disease  caused  by  Gercospora  circumscissa,  N. 
B.  Fierce  (pp.  232-339). — The  use  of  ammoniacal  solution  of  copper 
carbonate  or  modified  eau  celeste  by  a new  formula  is  advised.  In  the 
new  formula  the  ammonia  is  added  before  the  salsoda  and  not  after,  as 
in  ordinary  modified  eau  celeste. 

Experiments  in  preventing  leaf  diseases  of  nursery  stock,  I).  G.  Fair- 
child  (pp.  240-264). — Experiments  were  conducted  with  Bordeaux  mix- 
ture and  ammoniacal  solution  of  copper  carbonate  for  the  prevention  in 
nursery  stock  of  the  following  diseases:  Pear  and  quince  leaf  blight 
( Fntomosporium  maculatum ),  cherry  and  plum  leaf  blight  ( Cylindrospo - 
riumpadi) , and  apple  powdery  mildew  ( Podosphcera  oxycanthce).  In  every 
instance  the  use  of  the  fungicides  showed  a marked  effect,  except  in 
the  case  of  the  powdery  mildew  of  the  apple,  where  the  results  were 
negative,  there  being  no  disease  on  the  unsprayed  trees.  In  the  other 
experiments  Bordeaux  mixture  gave  the  best  results.  The  use  of  the 
fungicides  in  most  cases  produced  an  increased  growth  in  the  stock. 
Ho  general  rule  can  be  established  regarding  the  resistant  power  of 
certain  varieties. 

Experiments  with  fungicides  in  the  removal  of  lichens  from  pear  trees , 
M.  B.  Waite  (pp.  264-268). — The  author  found,  while  spraying  trees  for 
a twig  disease,  that  applications  of  Bordeaux  mixture  cleared  the  trees 
of  their  foliaceous  and  crustaceous  lichens.  The  stronger  formula  is 
advised  where  the  trees  can  be  sprayed.  The  application  with  a brush 
of  a very  strong  solution  is  advised  where  the  lichens  are  abundant  on 
small  trees. 

Notes  on  fossil  fungi , J.  F.  James  (pp.  268-273). — Notes  on  various  fos- 
sils of  uncertain  determination.  Some  formerly  considered  as  fungoid 
and  now  shown  to  be  of  different  origin  are  cited,  and  the  identity  of 
others  is  brought  in  question. 

Descriptions  of  fungi  (pp.  274-281).— The  following  new  species  of 
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fungi  are  described  by  J.  B.  Ellis:  Podaxon  mexicanum , Uromyces 
rhyncosporae , Puccinia  microica,  P.  montanensis , P.  subcollapsa , Uredo 
eriocomce , U.  similis , Tilletia  rugispora , Asternia  radians , Acanthostigma 
fraxini , Coniothyrium  museicolum , Stagonospora  baccharidis , Sep  to  via 
ampelopsidisj  S.  microspora , $.  leucostoma , $.  pimpinellce , $.  rumicis , 
Phlyctcena  andersoni , Cylindrosporium  stachydis , Stilbospora  varneyana , 
and  Tuberculina  solanicola. 

Descriptions  and  critical  notes  are  given  by  Eoland  Thaxter  on  Hro- 
cystis  liypoxyis,  Pliytoplithora  pliaseoli , Gymno  sporangium  nidus-avis , and 
Oospora  scabies , all  of  Avhicli  bave  been  previously  described  in  the 
publications  of  the  Connecticut  State  Station. 

New  species  of  Puccinia  and  Uromyces  are  described  by  S.  M.  Tracy, 
as  follows : Puccinia  aristidae , P.  pallida , P.  redfieldice , Uromyces  andro- 
pogonis , Z7.  eragrostidis , P.  panici , and  P.  Jiorclei. 

Reviews  of  recent  literature  (pp.  282-289). — A morphological,  physiolog- 
ical, biological,  and  systematic  arrangement  of  fungi,  Wilhelm  Zopf,* 
Diseases  and  injuries  to  our  agricultural  crops,  Oscar  Kirchner  ; and 
Eust  in  wheat,  report  of  conference  at  Sydney,  New  South  Wales, 
June,  1891. 

Two  pages  are  devoted  to  a list  of  errata  in  the  previous  index  to 
literature. 

The  index  to  mycological  literature  is  continued  on  pages  293-331. 
The  index  numbers  run  from  654  to  1002. 

An  agricultural  survey  of  Wyoming,  J.  W.  Hoyt  (Division  of 
Statistics , Miscellaneous  Report  No.  7 , Pe&.,  Z2,  mujp  1). — An 

account  of  the  agricultural  resources  of  the  State  of  Wyoming  and  the 
progress  and  status  of  their  development.  The  subjects  treated  are: 
Area  and  configuration  of  the  State,  soils,  climate,  productive  areas, 
available  water,  history  and  results  of  irrigation,  crops,  prices  of  labor 
and  products,  live-stock  industry,  forestry,  and  Government  helps 
toward  development.  The  success  of  agriculture  in  Wyoming  depends 
very  largely  on  irrigation  and  special  attention  is  given  to  this  matter 
in  the  report.  It  is  estimated  that  about  2,000,000  acres  are  now  under 
ditches,  but  in  1890  only  229,000  acres  were  actually  irrigated,  of  which 
a little  over  20,000  acres  were  devoted  to  cereals. 

Embracing  all  that  portion  of  the  country  between  the  forty -first  and  forty-fifth 
parallels  of  latitude  and  between  the  one  hundred  and  fourth  and  one  hundred  and 
eleventh  meridians  west  from  Greenwich,  Wyoming  has  an  area  of  97,575  square 
miles,  very  nearly  equal  to  that  of  New  York,  New  Jersey,  and  Pennsylvania  com- 
bined, or  one  and  a half  times  that  of  all  New  England. 

In  general  terms  mountainous,  it  is  not  so  in  the  same  degree  as  Colorado,  whose 
lofty  mountains  are  so  bunohed  as  to  constitute  the  dome  of  the  continent,  but  with 
lower  ranges,  and  those  completely  broken  down  at  many  points  and  so  widely  sep- 
arated as  to  make  broad  valleys  and  plains,  with  a total  area  greater  than  that  of 
any  one  of  the  older  States  excepting  Texas,  and  an  average  elevation  of  about  6,000 
feet  above  the  level  of  the  sea.  * * * 

Using  the  popular  terms  for  their  description,  the  soils  of  Wyoming,  like  those  of 
the  neighboring  Rocky  Mountain  States,  are  about  as  follows  : In  the  valleys  a 
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sandy  loam,  more  or  less  enriched  and  darkened  by  the  products  of  vegetable  decom- 
position; on  the  uplands  a sandy  loam,  usually  with  a larger  proportion  of  clay  and 
with  gravel,  either  fine  or  coarse  and,  where  in  large  amount,  forming  a gravelly 
loam.  In  some  districts  there  is  a preponderance  of  heavy  clay  loam  approaching 
what  is  commonly  called  “ gumbo.”  In  others  there  is  so  much  sand  as  to  make  the 
term  sandy  appropriate : and  in  still  others,  as  along  the  foot  of  the  Black  Hills  on  the 
border  of  Dakota,  on  either  side  of  the  Big  Horn  Mountains,  and  in  some  other  dis- 
tricts, the  gypsum  formations  are  so  prominent  as  to  give  to  the  soils  the  name  of 
“gypsum” — “ red”  or  u gray  ” according  to  the  proportion  of  iron  contained.  * * * 

Speaking  broadly,  there  are  but  very  limited  areas  in  Wyoming  to  be  classed  as 
nonproductive.  There  are  no  vast  sandy  plains,  alkaline  flats,  or  other  land  wholly 
barren.  Even  in  the  poorest  sections,  rendered  comparatively  unproductive  by 
excess  of  either  sand  or  alkali,  there  is  grass  enough  to  afford  a very  considerable 
supply  for  stock ; such  amount  in  some  of  them  as,  with  the  protection  afforded  by 
hills  and  hillocks,  renders  them  favorite  resorts  for  cattle  during  the  severer  portions 
of  the  winter  season.  The  mountain  areas,  except  where  the  growth  of  timber  is 
very  dense,  are  grazing  grounds  of  no  little  value.  * * * 

The  total  area  of  irrigable  lands  is  in  the  neighborhood  of  10,000,000  acres — 
greater  than  the  combined  area  of  Delaware,  New  Jersey,  and  Connecticut.  They 
have  an  altitude  ranging  from  3,500  to  7,500  feet  with  a corresponding  adaptability 
to  the  various  agricultural  products  of  the  northern  latitudes,  some  being  suited 
to  the  production  of  corn,  the  semi-hardy  vegetables,  and  fruits,  while  all  fur- 
nish the  conditions  essential  to  the  growth  of  the  tame  grasses  suitable  for 
hay.  * * * 

The  rainfall  for  the  plains  of  the  State  is  something  less  than  12  inches  per  annum. 
It  varies  from  8.50  to  17.26  inches  for  the  term  of  twenty  years  or  more  during  which 
observations  have  been  recorded.  If  this  were  the  sole  dependence  there  could  be 
no  farming  in  any  proper  sense.  But,  fortunately,  there  are  over  20,000,000  acres  of 
mountain  area,  upon  which  the  annual  precipitation,  according  to  the  estimates  of 
the  State  engineer,  has  an  average  of  30  inches,  giving  thus  a total  of  something 
like  50,000,000  acre-feet  for  these  grand  watersheds  of  Wyoming.  It  is  not  possible 
to  say  just  how  much  of  this  is  lost  by  evaporation  and  by  sinking  away  and  reap- 
pearing outside  the  limits  of  the  State  through  the  medium  of  subterranean  chan- 
nels, but  we  haye  the  authority  of  the  State  engineers  of  Wyoming  and  Colorado  for 
estimating  a saving  of  40  per  cent.  Assuming,  then,  that  the  engineers’  estimate 
that  the  so-called  duty  of  -water,  or  requisite  supply  in  inches,  for  Wyoming  is  2 
feet,  it  would  appear  that  the  total  amount  is  sufficient  to  meet  the  demands  of  some 
10,000,000  acres.  * * * But,  fortunately,  Wyoming  not  only  enjoys  a larger  total 
of  precipitation  than  any  other  State  within  the  whole  arid  belt,  but  is  also  favored 
with  a wider  and  more  equal  distribution.  * * * 

Wyoming  is  fortunate  in  the  great  number  of  natural  basins — reservoirs  ready 
made  or  convertible  into  reservoirs  with  but  little  cost.  Of  these  the  number  is  so 
great  that  a comparatively  small  proportion  of  the  water  of  streams  need  be  wholly 
lost. 

Report  of  the  statistician  (J Division  of  Statistics , Report  No.  104 , 
n.  ser .,  May,  1893,  pp.  141-178). — This  includes  the  following  articles: 
Condition  of  winter  grain,  mowing  lands  and  pastures,  progress  of 
cotton  planting,  spring  plowing,  changes  in  crop  areas,  temperature 
and  rainfall,  notes  from  reports  of  State  agents,  the  cotton  crop  of  India 
for  the  year  1892-793,  European  crop  report  for  May,  1893,  and  freight 
rates  of  transportation  companies. 
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The  influence  of  the  pressure  of  gas  on  the  development  of  plants, 

P.  Jaccard  ( Gompt . rend .,  116  (1893),  pp.  830-833). — The  author  investi- 
gated the  subject  of  the  influence  of  the  pressure  of  gas  on  plants, 
using  for  the  purpose  of  his  experiments  about  fifty  different  species, 
among  which  were  wheat,  lupines,  radishes,  corn,  beans,  mustard, 
buckwheat,  onions,  potatoes,  Oxalis , Gardamine , primrose,  daisy,  Pelar- 
gonium, Alisma , veronica,  junci,  and  iris. 

Three  sets  of  experiments  were  conducted,  (1)  in  ordinary  air,  (2)  in 
oxygen  or  air  surcharged  with  oxygen,  and  (3)  in  a mixture  of  oxygen, 
hydrogen,  and  nitrogen,  there  being  less  oxygen  than  in  ordinary  air. 
In  each  experiment  the  plants  were  subjected  to  three  pressures  of  gas, 
normal,  below,  and  above  normal. 

In  the  air  he  found  that  at  a pressure  of  from  10  to  40  cm.  the  stems  of 
the  plants  grew  more  rapidly,  were  slenderer,  and  had  a greater  tend- 
ency to  branch,  the  leaves  were  larger  and  more  spreading,  and  the 
whole  plant  was  more  forward  than  those  grown  in  normal  conditions. 
Of  those  grown  at  pressures  of  3 to  6 atmospheres,  some  showed  an 
accelerated  growth,  but  usually  there  were  no  morphological  differ- 
ences noted. 

In  the  experiments  with  an  atmosphere  overcharged  with  oxygen,  35  to 
90  per  cent  of  oxygen  was  used.  No  evil  effects  were  noticed  at  normal 
pressure,  and  in  some  plants  there  was  an  increased  growth.  A dimin- 
ished pressure  gave  the  same  results  as  in  the  case  of  the  air  at  similar 
pressures. 

The  mixture  of  oxygen,  hydrogen,  and  nitrogen  at  a pressure  of  0.5 
atmosphere  did  not  give  the  same  result  as  air  at  the  same  pressure. 
From  an  anatomical  point  of  view  there  were  no  constant  differences 
noted  in  the  plants  due  to  the  varied  environment. 

A summary  is  giveu  as  follows : 

(1)  In  a general  way,  changes  in  the  pressure  of  the  atmosphere 
which  surrounds  a.  plant  exert  considerable  influence  on  its  develop- 
ment. 

(2)  The  intensity  and  nature  of  the  phenomena  naturally  vary  more 
or  less  with  the  species,  but  the  general  curve  which  represents  the 
variations  of  the  development  with  the  pressure  has  ordinarily  two 
maxima,  the  first  the  most  marked  in  rarefied  air,  the  second  in  com- 
pressed air;  the  normal  pressure  will  be  found  between  these  two 
maxima. 
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(3)  The  tension  of  the  oxygen  plays  an  important  part  in  the  phe- 
nomena $ absolute  pressure  also  plays  a part. — w.  H.  e. 

The  transfer  of  the  starch  of  potatoes  from  tubers  which  have 
made  a second  growth,  A.  Girard  (Cornet.  r end. , 116  (1893),  pp. 
1148-1151). — In  1892  the  author  noticed  a curious  phenomenon,  to  which 
he  calls  attention.  The  season  had  been  a very  dry  one,  and  the  pota- 
toes planted  as  usual  had,  in  August,  produced  very  small  tubers, 
weighing  50  to  60  grams  each.  In  September  and  October,  a rainy 
season  having  set  in,  the  potatoes  began  to  grow.  Many  of  the  small 
tubers  grew  in  the  shape  of  an  hourglass,  the  new  growth  attaching 
itself  at  the  end  of  the  tuber.  In  some  cases  the  weight  of  the  com- 
bined tubers  was  300  to  400  grams.  An  examination,  both  chemical 
and  microscopical,  showed  that  the  starch  had  been  transferred  from 
the  older  part  of  the  tuber,  where  it  was  in  reserve,  to  the  newer  part. 
A table  showing  the  per  cent  of  starch  in  the  old  and  new  parts  of  the 
tubers  indicates  that  the  starch  content  of  the  new  growth  was  from 
50  to  800  per  cent  greater  than  in  the  older  growth.  A microscopical 
examination  showed  an  entire  absence  of  starch  in  the  cells  at  the  point 
of  union,  and  an  increasing  amount  was  seen  in  the  cells  as  they  were 
farther  removed  from  this  point.  The  starch  grains  themselves  showed 
some  remarkable  changes  in  different  parts  of  the  tuber,  varying 
from  an  almost  completely  disorganized  state  to  their  normal  condi- 
tion.— w.  H.  E. 

The  influence  of  the  starch  content  of  the  parent  potato  on  the 
starch  content  and  total  weight  of  the  crop,  A.  Girard  (Ann. 
Agron .,  19  (1893),  No.  4,  pp.  161-181). — The  author  refers  to  previous 
experiments  in  which  he  has  shown  that  when  the  season  permits  the 
normal  growth  of  the  potato  there  is  a relation  between  the  vigor  of 
the  foliage  and  the  weight  of  the  crop.  By  using  the  tubers  from  the 
hills  with  most  vigorous  foliage  for  seed,  the  cultivator  is  enabled  to 
increase  his  harvests  from  year  to  year. 

The  experiments  here  noted  are  intended  to  test  the  correctness  of 
the  generally  accepted  hypothesis  that  there  is  a relation  between 
the  starch  content  of  the  parent  tuber  and  the  yield  and  starch  con- 
tent of  the  resulting  crop.  The  author  reviews  the  experiments  on 
which  this  hypothesis  rests,  and,  while  admitting  their  value,  regrets 
that  the  methods  of  experimenting  used  have  never  been  published  and 
are  probably  not  sufficiently  exact  to  establish  the  theory. 

If  it  were  true  that  a harvest  poor  in  starch  results  from  planting 
poor  tubers,  it  would  follow  that  after  a season  which  interfered  with 
the  proper  maturing  of  the  tubers,  and  hence  reduced  the  starch  con- 
tent, we  would  notice  a considerable  degeneration  in  potatoes  as 
regards  their  starch  content.  But  an  experience  of  eight  years  has 
shown  that  for  at  least  4 varieties,  YellowRose,  Vosgienne  or  Jeuxey , 
Richter’s  Imperator,  and  Red  Skinned,  this  degeneration  does  not 
exist,  but  that  the  starch  content  depends  on  the  current  season  rather 
than  on  the  preceding  season. 
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Besides  the  methods  of  cultivation  and  meteorological  conditions; 
there  are  three  factors  which  can  influence  the  crop:  (1)  The  heredi- 
tary quality  of  the  tubers  planted;  (2)  their  weight;  and  (3)  their 
richness  in  food  material,  especially  starch.  The  hereditary  influence 
heretofore  has  been  generally  neglected.  To  overcome  this  hereditary 
influence  the  author  selected  seed  tubers  from  the  same  hill  for  com- 
parison. 

The  weight  and  starch  content  of  each  of  the  tubers  from  six  hills 
(embracing  four  varieties)  are  tabulated,  and  these  show  a very  wide 
variation  between  individual  tubers.  For  example,  of  the  thirteen 
tubers  in  a hill  of  the  Magnum  Bonurn  variety  the  poorest  contained  13.9 
per  cent  of  starch,  the  richest  25.7  per  cent.  This  variation  is  entirely 
independent  of  the  size  of  the  tubers.  In  one  variety,  the  Idaho,  the 
variation  in  starch  content  was  quite  small,  only  about  1.5  per  cent, 
while  in  weight  the  tubers  varied  from  105  to  221  grams.  This  differ- 
ence in  composition  between  the  tubers  from  the  same  plant  is  due  to 
physiological  phenomena  which  cause  the  tubers  to  mature  with  differ- 
ent rapidity,  and  this  maturity  is  entirely  independent  of  their  weight. 

In  his  experiments,  the  author  generally  used  two  tubers  from  the  same 
plant  of  practically  the  same  weight,  but  of  different  degrees  of  richness 
in  starch.  In  every  case  the  starch  content  was  calculated  from  the 
density  as  shown  by  the  hydrostatic  balance.  Fifty-three  lots  were  har- 
vested, and  the  results  showed  no  relation  between  the  richness  in  starch 
of  the  parent  tuber  and  the  quantity  and  quality  of  the  resulting  crop. 

In  another  experiment  each  lot  of  seed  potatoes  weighed  approxi- 
mately 1 kilogram,  and  consisted  of  six  tubers.  Each  lot  was  grown 
in  a different  locality,  and  the  starch  content  of  the  different  lots  varied 
from  13.5  to  25  per  cent.  The  results  were  exceedingly  variable. 
Tubers  with  15  per  cent  of  starch  jwoduced  practically  the  same  crop 
as  tubers  containing  22.2  and  24.4  per  cent. 

The  article  also  contains  a resume  of  an  experiment  made  by  M.  Hu- 
bert. The  starch  content  of  30,000  tubers  was  determined,  and  from 
these  there  were  selected  for  planting  9,176  tubers  with  a starch  con- 
tent rangingfrom  12  to  20  per  cent  in  the  different  experiments.  The 
following  table  shows  the  result : 

Weight  and  starch  content  of  crop  from  seed  potatoes  of  different  qualities. 


Starch 
content 
•in  tubers 
planted. 

Average 
weight  Sif 
harvest 
from  each 
hill. 

Starch 
content 
of  crop. 

Weight 
of  crop 
per  hec- 
tare. 

Per  cent. 

Kilos. 

Per  cent- 

Kilos. 

20 

1.153 

19 

39, 895 

19 

1.  030 

21 

34,  312 

18 

1. 076 

20 

35,  505 

17 

1.069 

21 

35,  626 

16 

0.  994 

17.5 

33,  111 

15 

1.064 

18 

35.  436 

14 

1.  027 

21 

34, 200 

13 

1.048 

18 

34,  875 

12 

1.  039 

17 

34, 492 
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This  experiment  carries  no  proof  of  a fixed  relation  between  the  starch 
content  of  the  seed  potatoes  and  the  starch  content  and  weight  of  the 
crop.  It  must  be  borne  in  mind,  however,  that  during  1892  meteorolog- 
ical conditions  were  very  unusual.  The  author  purposes  to  continue 
his  experiments. — J.  F.  dtjggar. 

The  determination  of  nitrogen  in  soils,  F.  W.  Dafert  ( Relat . Inst. 
Agron , Sao  Paulo , Brazil , 1892,  p.  107,  fig.  1). — Fortliis  purpose  a modifica- 
tion of  the  Kjeldahl  method  is  employed.  The  modification  consists  of  in- 
troducing through  the  stopper  of  the  distillation  flask  a tube,  the  lower 
end  of  which  reaches  nearly  to  the  bottom  of  the  flask,  and  the  outside 
end  connects  with  an  apparatus  supplying  a current  of  steam  which 
expels  the  ammonia  from  the  alkaline  solution.  The  danger  from  bump- 
ing is  thus  removed,  and  the  time  required  for  distillation  reduced  to 
from  6 to  10  minutes.  When  the  soil  is  rich  in  insoluble  matter,  it  is 
recommended  to  filter  the  solution  obtained  in  the  digestion  flask  be- 
fore distillation. — w.  n.  b. 

Cultivation  of  the  soil  and  nitrification,  P.  P.  Deherain  ( Compt . 
rend.,  116  (1893 J,  pp.  1091-1097). — The  determination  of  nitrates  in  the 
drainage  water  furnishes  a reliable  means  of  judging  the  amount  of 
assimilable  nitrogen  furnished  by  fallow  soils.  The  average  amounts 
found  in  various  soils  manured  and  unmanured  during  1891  were  as 
follows : 

Nitric  nitrogen  in  manured  and  unmanured  fallow  soils. 


1801. 

Nitric  nitrogen  formed  in 
one  hectare. 

Manured. 

Unmanured. 

Spring 

Kilos. 
52.  21 
24.  79 
42.  89 
19.  44 

Kilos. 

21.  87 
15.21 
31.  69 
15.17 

Summer 

Autumn 

Winter 

Total 

189.83  | 83.94 

The  total  amount  is  seen  to  be  considerable,  and  is  probably  sufficient 
for  the  needs  of  vegetation,  but  only  a small  proportion  of  the  total 
amount  is  used  by  crops,  since  each  of  them  occupies  the  soil  only  a 
part  of  the  year.  In  the  spring  especially,  nitrification  is  slow  and  the 
supply  of  nitrates  notably  insufficient.  For  this  reason  the  use  of 
nitrate  of  soda  is  necessary  and  quite  generally  practiced  at  that  season. 

The  experiments  recorded  in  this  article  were  undertaken  for  the  pur- 
pose of  determining -whether  it  is  possible  to  hasten  nitrification  in  the 
spring  and  thus  reduce  the  expense  involved  in  the  use  of  nitrate  of 
soda. 

In  the  spring  of  1891,  on  examining  the  drainage  water  of  soils  from 
Seine-et- Marne,  which  had  been  placed  in  pots  adapted  to  the  collection  of 
the  drainage  water,  the  following  amounts  of  nitric  nitrogen  were  found : 
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Nitric  nitrogen  in  drainage  water. 


N itric  nitrogen  per  cubic 
meter. 

No.  1. 

No.  2. 

March  24...... 

Grams. 

584 

664 

Grams. 

539 

466 

April  7 

These  figures  are  enormous.  Warington  found  in  the  drainage  water 
at  Rothamsted  10.6  grams  per  cubic  meter;  the  average  at  G-rignon 
was  39  grams. 

Soils  from  Marmilhat  and  Palbost  treated  in  the  same  way  gave 
results  as  follows:  Drainage  water  from  Marmilhat  soil  examined 
July  21  contained  884  grams  of  nitric  nitrogen  per  cubic  meter;  Sep- 
tember 27,  250  grams;  drainage  from  Palbost  soil  examined  July  21, 
440  grams ; September  27,  285  grams. 

It  was  observed  that  the  drainage  water  was  always  richer  at  the 
beginning  of  experiments  than  a few  months  later. 

These  facts  suggested  that  the  increased  activity  of  nitrification  was 
due  to  the  more  thorough  dissemination  of  the  nitric  ferments  resulting 
from  the  pulverizing  and  stirring  of  the  soils  in  filling  the  pots,  as 
already  pointed  out  by  Schlosing. 

To  verify  this  point  six  pots  which  had  remained  undisturbed  for  two 
years  on  the  experimental  grounds  at  Grignon  were  selected.  In  three 
of  these  the  soil  was  not  disturbed.  The  other  three,  containing  the 
same  soil,  were  carried  to  the  station  building,  and  the  soil  which  they 
contained  spread  out  on  a clean  pavement  which  had  been  used  for 
mixing  fertilizers.  In  this  condition  the  soil  remained  exposed  to  the 
air  for  six  weeks  from  November  1 to  December  15,  and  was  stirred 
from  time  to  time. 

The  soil  was  then  taken  to  the  laboratory  and  again  fully  exposed  to 
the  air.  Samples  of  the  exposed  and  undisturbed  soils,  taken  at  this 
time,  showed  the  following  amounts  of  nitric  nitrogen: 

Nitric  nitrogen  in  stirred  and  unstirred  soils. 


Nitrogen,  in  100  grams  of— 


Grignon  soil. 

Marmilhat  soil. 

Palbost  soil. 

Unstirred. 

Stirred. 

Unstirred. 

Stirred. 

Unatirred. 

Stirred. 

No.  1 

Mg. 

2 

Mg. 

44 

Mg. 

2 

Mg. 

51 

46 

Mg. 

2 

Mg. 

71 

No.  2 

3 

39 

2 

2 

57 

During  February  these  soils  gave  the  following  average  amounts  of 
nitric  nitrogen  per  cubic  meter  of  drainage:  Unstirred  soil  18.8  grams, 
stirred  soil  1,340  grams. 
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In  similar  experiments  during  the  winter  either  at  ordinary  tempera- 
tures or  in  a forcing  house  there  was  a constant  but  very  slow  increase 
of  nitrates,  the  increase  being  from  2 to  6 mg.  per  hundred  grains. 
Samples  of  soil  similar  to  those  which  showed  such  energetic  nitrifica- 
tion in  November  were  examined  in  March.  In  spite  of  repeated  pul- 
verizations nitrification  was  irregular.  The  amount  of  nitric  nitrogen 
in  100  grams  of  soil  was  8 mg.  in  the  Seine-et-Marne  and  Seine-et-Oise 
soils,  and  10  to  15  mg.  in  Puy-de-Dome  soil  at  ordinary  temperatures, 
increasing  to  20  to  24  mg.  at  a temperature  of  30°  O. 

Thus  it  was  observed  that  the  soil  taken  for  experiment  in  Novem- 
ber and  left  in  a cold  room  nitrified  energetically  after  beiug  pulverized 
with  care,  while  other  samples  of  the  same  soil  taken  in  January  and 
March  and  maintained  under  favorable  conditions  of  moisture  and  tem- 
perature, generally  gave  medium  quantities  of  nitrate,  and  at  most 
hardly  half  of  that  obtained  from  the  soil  pulverized  in  November.  It 
is  evident,  therefore,  that  the  activity  of  the  ferment  is  not  the  same  at 
all  seasons.  It  appears  to  be  well  established,  however,  that  pulveriza- 
tion is  a very  effective  means  of  promoting  nitrification. 

The  practical  deduction  from  these  facts  is  that  autumn  cultivation 
of  the  soil  may  be  prejudicial  on  account  of  its  promoting  the  active 
formation  of  nitrates  which  will  be  largely  washed  out  of  the  soil  by  the 
winter  rains.  On  the  other  hand,  thorough  pulverization  of  the  soil  at 
seeding  time  will  tend  to  increase  the  supply  of  nitrates  so  essential 
to  the  growing  plants. 

The  author  believes  that  if  more  thorough  pulverization  of  the  soil 
than  that  brought  about  by  ordinary  tillage  is  secured  that  it  will  be 
possible  to  promote  activity  of  nitrification  analogous  to  that  obtained 
in  the  laboratory  and  thus  produce  full  crops  without  being  compelled 
to  use  nitrate  of  soda.  Practical  tests  in  this  line  are  in  progress  and 
will  be  the  subject  of  a future  report. — w.  H.  b. 

Trials  with  iron  sulphate  for  eradication  of  moss  in  old  mead- 
ows and  lawns,  S.  Phodin  (Kgl.  Landtbruks  Akad.  Handling ar  och 
Tidskrift,  SO  (1891),  p.  139 ; 32  (1893),  p.  78). — Pavorable  reports  have 
been  received  from  France  in  regard  to  the  application  of  iron  sulphate 
as  a remedy  against  moss  in  meadows,  while  the  results  reported  from 
Germany  have  mostly  been  unsatisfactory,  the  moss  growing  as  luxu- 
riantly after  the  treatment  as  before.  On  the  Swedish  Agricultural 
College  grounds  ten  plats  of  100  square  meters  each  (1,074.7  square 
feet)  were  set  apart  during  the  seasons  of  1890  and  1891  for  an  investi- 
gation of  the  subject.  The  plats  measured  out  were  a part  of  a four- 
year-old  meadow  strongly  infested  with  moss.  Five  alternate  plats 
were  sprinkled  with  a solution  of  iron  sulphate  in  water  (about  1:2.5), 
the  quantity  of  sulphate  added  ranging  from  250  to  450  kilograms  per 
hectare  (220  to  400  pounds  per  acre).  The  latter  quantity  is  higher 
than  recommended  by  French  writers. 

The  solution  of  sulphate  was  sprinkled  over  the  plats  on  April  21 
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and  November  12,  1890;  immediately  after  the  addition  of  the  solution 
both  grass  and  moss  turned  black,  but  after  some  rains  the  grass 
again  regained  its  green  color.  The  moss  reappeared  in  the  same 
places  after  both  applications  and  was  seemingly  as  luxuriant  as  before. 

The  sulphate  seemed  to  slightly  reduce  the  average  yield  of  hay 
during  both  years,  but  the  uneven  yields  from  the  plats  make  the 
results  less  important.  The  following  table  gives  the  main  results: 

Application  of  iron  sulphate  as  a preventive  against  moss  in  meadows. 


Plat  Xo. 

Ferrous 

Water 
used  for 
solution. 

Yield  of  hay. 

sulphate. 

1890. 

1891. 

1 

Kilos. 

4.5 

Liters. 

11.25 

Kilos. 

67.0 

Kilos. 

27.0 

2 

67.  0 

9.  0 

3 

4.0 

10.  00 

64.  5 

27.  0 

4 

73.  5 

29.  0 

5 

3.5 

8.  75 

74.  0 

13.  0 

6 

74.  0 

38.  0 

7 

3.0 

7.  50 

68.0 

3.1.  0 

8 

64.  5 

27.  0 

9 

2.5 

6.  25 

61.  5 

26.0 

10 

. 60.0 

29.0 

Average  yield  from 
treated  plats 

67.  0 

24.  8 

Average  yield  from 
untreated  plats 

67.8 

26.4 

F.  W.  WOLL. 

The  efficiency  of  the  most  important  chemical  preservatives 

for  manure  (Journ.  Landiv .,  41  (1893),  f>p.  1-56). — The  property  of 
gypsum  in  effecting  the  fixation  of  ammonia  in  nitrogenous  organic 
materials,  which  are  subject  to  putrefactive  fermentation,  is  substan- 
tially assisted  and  increased  by  the  presence  of  a sufficient  quantity  of 
free  phosphoric  acid  and  monocalcic  phosphate;  that  is,  by  the  water- 
soluble  phosphoric  acid. 

The  presence  of  tricalcic  phosphate  and  of  dicalcic  phosphate,  lias  no 
influence  on  the  ability  of  gypsum  to  fix  ammonia.  The  dicalcic  phos- 
phate plays  no  part  as  a transferrer  of  ammonia. 

Superphosphate-gypsum  loses  some  value  during  its  use  as  an  absorb 
ent,  the  water-soluble  phosphoric  acid  being  converted  into  the  reverted 
form.  This  loss  is,  however,  insignificant  in  comparison  with  the  ad- 
vantages secured  by  its  use. 

The  development  of  free  nitrogen  can  be  prevented  Avithout  great 
difficulty  by  the  exclusion  of  the  air  as  far  as  possible  and  by  other  pre- 
cautions to  prevent  heating  of  manure.  The  phosphoric  acid  in  some 
gypsums  appears  to  retard  the  processes  which  result  in  the  formation 
of  elementary  nitrogen. 

The  Strassfurt  refuse  salts  tend  to  preserve  manure  in  the  following 
manner:  Many  fermentations  are  suppressed;  others  are  extended 

over  a longer  time;  the  ammoniacal  fermentation  is  not  hindered,  but 
begins  later,  continues  longer,  and  allows  less  ammonia  to  be  formed 
than  would  occur  in  the  absence  of  this  salt. 
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As  shown  by  one  of  the  author’s  former  experiments,  ammonia  still 
escapes,  even  when  large  quantities  of  kainit  are  present.  These 
salts  appear  to  assist  the  fixation  of  free  nitrogen.  Apart  from  this 
property  of  conserving  very  effectively  the  organic  substance  and  of 
enriching  the  manure  in  potash  and  magnesia,  kainit  is  not  to  be 
recommended  as  a means  for  conserving  stable  manure,  especially  since 
complaint  is  heard  that  by  its  application  the  hoofs  of  animals  are 
injured  and  that  manure  thus  treated  injuriously  affects  certain  fruits. 
A mixture  of  carnalite  gives  rise  to  the  same  phenomena  as  the  addi- 
tion of  kainit. 

The  addition  of  kainit  to  superphosphate-gypsum  proved  beneficial. 
The  organic  substance  of  the  fermenting  material  was  destroyed  in 
relatively  small  quantity ; ammonia  salts  were  formed  in  small  quanti- 
ties, and  loss  of  ammonia  was  avoided.  The  fixation  of  free  nitrogen 
did  not  occur.  According  to  this,  if  kainit  or  carnalite  is  used,  it  is 
recommended  always  to  mix  them  with  superphosphate,  since  the  addi- 
tion of  the  latter  seems  to  compensate  for  the  injurious  effect  of  the 
Strassfurt  salts. 

The  addition  of  carbonate  of  lime  to  decaying  nitrogenous  organic 
material  causes  a strong  ammoniacal  fermentation  and  a great  loss  by 
the  volatilization  of  ammonia. — J.  F.  dug  gar. 

Fertilizer  experiments  with  sulphate  of  ammonia  and  nitrate  of 
soda  for  barley  and  oats,  S.  Rhodin  (Kgl.  Landtbrulcs  Alcad.  Handlin- 
gar  ocli  Tidshrift , 30  (1891),  pp.  142-148;  32  (1893),  pp.  78-82). — The 
experiments  were  made  on  the  experimental  grounds  of  the  Swedish 
agricultural  college,  and  were  intended  to  throw  additional  light  on 
the  question  of  the  relative  value  of  nitrate  and  ammonia-nitrogen  for 
the  cereals.  .Numerous  plat  experiments  with  potatoes,  sugar  beets, 
and  mangel- wurzels,  both  in  England  and  in  Germany,  have  shown 
that  nitrate-nitrogen  is  considerably  more  effective  for  those  crops  than 
ammonia-nitrogen.  The  results  obtained  in  experiments  with  the 
cereals  are,  however,  conflicting.  Lawes  and  Gilbert  found  that  100 
pounds  of  nitrate-nitrogen  increased  the  yield  of  barley  and  wheat  by 
50  pounds  of  grain  and  100  pounds  of  straw  above  the  yield  secured  by 
the  application  of  the  same  quantity  of  ammonia-nitrogen.  Maercker 
and  P.  Wagner,  on  the  other  hand,  found  that  sulphate  of  ammonia 
and  nitrate  of  soda  have  about  the  same  value  as  fertilizers  for  the 
cereals.  Maercker  experimented  with  barley  and  oats,  and  Wagner 
with  oats,  rye,  and  a large  number  of  other  crops. 

The  author  chose  barley  and  oats  for  his  experiments.  The  soil  was 
a heavy  clay,  rich  in  potash  and  phosphoric  acid,  for  which  reason 
these  ingredients  were  not  supplied.  The  land,  which  had  been  in 
grass  for  some  years  past,  had  not  received  any  barnyard  manure  dur- 
ing the  eight  preceding  years.  The  nitrate  of  soda  and  the  sulphate 
of  ammonia  were  supplied  at  the  rate  of  27  and  45  kilograms  of  nitrogen 
per  hectare  (24  to  40  pounds  per  acre),  three  plats  receiving  the  smaller 
quantity  and  three  the  larger  j two  plats  during  1890  and  three  during 
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1891  received  no  fertilizer  of  any  kind.  No  information  concerning 
the  size  of  the  plats  is  given  in  the  account  of  the  experiments,  all 
yields  having  been  calculated  per  hectare.  The  following  summaries 
are  deduced  from  the  data  published,  giving  the  yield  of  each  plat, 
weight  of  cereals,  and  value  of  fertilizer  applied : 

Experiments  with  barley  and  oats  during  1890  and  1891. 


Yield  per  hectare. 

W ith  smaller  application. 

With  larger  application. 

Nitrate 
of  soda. 

Snlphate 
of  ammo- 
nia. 

Differ- 
ence in 
favor  of 
sulphate 
of  ammo- 
nia. 

Nitrate 
of  soda. 

Sulphate 
of  ammo- 
nia. 

Differ- 
ence in 
favor  of 
snlphate 
of  ammo- 
nia. 

Season  of  3890: 

Kilos. 

Kilos. 

Kilos. 

Kilos. 

Kilos. 

Kilos. 

Barley : 

Grain 

2, 131. 30 

2, 167.  00 

+ 35.7 

2,  285.  70 

2, 106. 80 

—178. 9 

Straw 

4, 500.  00 

4,  380.  00 

—120.  0 

5,  293.  90 

4, 774.  50 

—519. 4 

Oats: 

Grain 

1,  718. 75 

1,  798.  75 

+ 80. 0 

3,981.25 

2, 106.  25 

+125. 0 

Straw 

4,  281.  25 

4,  576.  25 

+295.0 

5,  018.  75 

5, 456.  25 

+437.  5 

Season  of  1891: 
Barley : 

Grain - 

2, 151.  66 

1,  812.  66 

—339.  0 

1,  970.  66 

1,  769.  66 

201. 0 

Straw 

2,  990.  66 

2,  377.  66 

613.  0 

2,873.33 

2,  400.  33 

—473.’  0 

Oats: 

Grain 

2, 150.  66 

2,  253.  66 

+103.  0 

2, 360.  66 

2,  363.  66 

+ 3.0 

Straw 

2,  998.  33 

3, 133.  66 

+135.  33 

3, 188.  33 

3, 112. 00 

— 76.  33 

The  results  indicate  in  general  that  the  application  of  nitrogen  in 
the  form  of  ammonium  sulphate  is  more  favorable  in  case  of  oats  than 
in  case  of  barley,  as  compared  with  similar  application  of  nitrogen  in 
the  form  of  nitrate  of  soda.  The  weather  was  unfavorable  during  both 
years,  and  caused  an  uneven  growth  on  the  different  plants.  If  we 
take  the  averages  of  the  results  for  both  years  we  find  that  barley  did 
not  respond  as  well  to  the  application  of  sulphate  of  ammonia  as  to 
that  of  nitrate  of  soda,  and  this  held  good  in  ease  of  both  the  smaller 
and  the  larger  quantity  of  fertilizers  applied.  With  oats  the  reverse 
is  true,  the  sulphate  of  ammonia  proving  somewhat  more  effective  when 
either  quantity  of  fertilizers  was  applied. 

The  following  statement  has  been  calculated  from  the  tables  pub- 
lished in  the  article,  and  will  show  the  relative  effectiveness  of  nitro- 
gen in  the  two  forms  for  barley  and  oats,  the  results  from  both  years7 
experiments  being  considered : 


Increase  in  yield  of  barley  and  oats  from  sulphate  of  ammonia  above  the  yield  from  nitrate 

of  soda. 


24  pounds 
of  nitrogen 
per  acre. 

40  pounds 
of  nitrogen 
per  acre. 

Barley : 

Per  cent. 

Per  cent. 

Grain 

—7. 1 

— 8.9 

Straw 

—9.8 

—12.2 

Oats : 

Grain 

+4.7 

-r5.9 

+ 3.4 
+ 4.4 

Straw ..  

F.  W.  WOLL. 
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Experiments  in  the  culture  of  the  horse  bean,  Beummel  ( Deut. 
landw.  Presse,  1893,  No.  40,  pp.  437 , 438). — In  experiments  continued 
through  three  years  and  designed  to  ascertain  the  best  distance  between 
the  rows,  a distance  of  35  cm.  gave  the  maximum  yield  of  beans.  At  a 
distance  of  50  cm.  the  yield  fell  about  14  per  cent  below  the  maximum; 
when  the  rows  were  alternately  10  cm.  and  50  cm.  apart  the  yield  was 
3.6  per  cent  less  than  the  maximum;  at  alternate  distances  of  45  and  15 
cm.  the  loss  in  yield  was  2.8  per  cent.  The  greater  ease  of  culture 
where  alternate  rows  are  wide  offsets  this  slightly  decreased  yield. 

The  following  table  gives  the  yields  of  the  weedy  plats  and  those 
kept  free  from  weeds : 


Yield  of  leans  from  weedy  and  clean  plats. 


Yield  per  hectare. 

Relative 
yield  of 
"weedy 
plats,  reck- 
oning yield 
of  each 
clean  plat 
at  100. 

Weedy. 

Eree  from 
weeds. 

Experiment  I 

Kilos. 
2, 670 

Kilos. 

3, 850 

69.3 

Experiment  II 

1, 870 

3,  900v 

47.4 

Experiment  III 

2,  900 

3,  600 

80.0 

Experiment  IV 

2, 180 

3,  690 

59.2 

Experiment  V 

2.600 

3,  730 

70.0 

Experiment  VI 

1,990 

2,  580 
2, 170 

77.0 

Experiment  VII 

870 

40.0 

While  the  yield  of  beans  was  much  reduced  by  the  presence  of  weeds, 
the  yield  of  coarse  forage  was  not  reduced. 

A test  of  drill  culture  against  broadcasting  gave  a somewhat  higher 
yield  with  the  former. 

Where  weeding  was  not  practiced  the  earlier  plantings  were  more  in- 
jured by  weeds  than  later  plantings.  For  fields  that  are  not  to  be  care- 
fully hand-hoed  the  author  recommends  rather  late  planting,  a large 
quantity  of  seed,  shallow  covering,  and  harrowing  when  the  plants  are 
from  5 to  7 cm.  high.  Soaking  caused  the  seed  to  sprout  three  or  four 
days  earlier. — J.  F.  duggar. 

Effect  of  removing  the  leaves  of  the  sugar  beet,  H.  Briem 
(: Wochenschr . Central  Ver.  Pubenzucli.  Ind .,  1893,  Wo.  2,  p.  16). — The 
author  calls  attention  to  experiments  which  indicate  that  beets  stripped 
of  their  older  leaves  before  harvest  give  a smaller  yield  than  when  the 
older  leaves  are  allowed  to  remain  on  the  plants.  In  one  experiment 
not  only  was  there  a loss  in  total  weight,  but  there  was  also  an  average 
loss  of  2.03  per  cent  in  the  sugar  content,  and  a considerable  increase 
in  the  per  cent  of  ash  as  the  result  of  removing  these  leaves. — 
J.  E.  DUGGAR. 

The  influence  of  parasitic  fungi  upon  their  host  plants, 

J.  F.  Wakker  (Prings.  Jahrb.  Bot .,  24,  pp.  499-548;  abs.  in  Bot.  Gen- 
tralbl.,  54 , Wo.  5 and  6,  pp.  184 , 185). — With  reference  to  their  influence 
2916—  No.  11 -7 
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on  their  host  plants,  the  author  divides  parasitic  fungi  into  four  groups, 
as  follows:  (1)  Kteinophytes,  which  produce  chemical  changes  result- 
ing in  the  death  of  the  cells;  (2)  Hyi)ertrophytes,  causing  a hyper- 
trophied condition  of  the  part  of  the  host  attacked;  (3)  Isotrophytes, 
producing  little  or  no  effect  on  the  host  plant;  (4)  Atrophytes,  pro- 
ducing atrophy  of  important  organs,  usually  the  flowers. 

Exobasidium  vaccinii , 8 species  of  Uredinece , Cystopus  canadensis , 
Peronospora  parasitica,  Exoascus  pruni,  E.  alnitorquus , Urocystis  violas , 
Ustilago  maydis , and  Plasmodiophora  brassiccewere  examined  upon  many 
hosts.  The  author  conducted  his  experiments  along  the  line  of  the 
second  group,  studying  the  Hypertrophytes. 

The  effect  produced  by  this  group  on  their  host  plants  is  as  follows : 
The  young  plants  do  not  show  the  affection  as  plainly  as  the  older  ones. 
In  them  the  parasite  prevents  the  formation  of  primary,  or  at  least  sec- 
ondary, tissues.  The  mechanical  tissues,  collenchyma,  and  bast  and  stone 
cells,  are  interfered  with,  and  the  pith  cells  are  compressed  and  lignified* 
The  secondary  fibrovascular  bundles  generally  remain  imperfect,  while 
the  transverse  walls  are  not  absorbed.  These  bundles  are  widely  scat- 
tered and  more  or  less  tortuous  and  irregular.  In  many  cases  only  a 
microscopical  examination  would  reveal  the  presence  of  the  fungus. 

In  tbe  hypertrophy  of  Plasmodiophora  brassicce  the  fibrovascular 
bundles  are  deficient  in  number  and  the  usually  strongly  developed 
xylem  is  replaced  by  parenchyma  cells.  The  intercellular  spaces  in  the 
hytrophied  organ  are  often  much  greater  or  much  less  than  in  the  nor- 
mal organs. 

Referring  to  the  cell  contents,  the  author  found  that  the  chromato- 
phores  in  hypertrophy  frequently  have  only  a partial  development,  and 
there  is  a similar  deficiency  in  calcium  oxalate  crystals.  On  the  con- 
trary, the  author  found  in  hypertrophy,  as  well  as  in  the  parts  of  plants 
affected  with  isotrophy,  an  enormous  amount  of  starch. 

The  characteristics  of  parts  of  plants  under  the  influence  of  parasitic 
attacks  according  to  the  author  are  the  enlargement  of  cells;  coloring 
of  cell  sap;  the  formation  of  chlorophyll  in  parts  of  the  flowers  usually 
without  chlorophyll;  the  formation  of  clusters  of  crystals;  the  appear- 
ance of  the  accessory  fibrovascular  bundles ; and  the  external  develop- 
ment of  meristem  and  sclerenchyma.  The  author  calls  attention  to  the 
resemblance  between  hypertrophied  and  etiolated  organs. — w.  h.  e. 

The  influence  of  copper  compounds  on  the  grape,  O.  Bumm  (Ber. 
deut.  bot.  Ges.,  10 , No.  2,pp.  79-93). — The  author  begins  his  paper  by 
giving  a resume  of  the  opinions  of  a large  number  of  investigators  on 
the  value  and  effect  of  the  use  of  copper  preparations  for  the  suppres- 
sion of  the  downy  mildew  of  the  grape  ( Peronospora  viticola). 

During  the  season  of  1892  he  investigated  the  subject,  using  Bor- 
deaux mixture  as  the  fungicide.  Frequent  sprayings  were  given  the 
vines  before  the  time  of  blooming  (June  9),  after  which  no  sprayings 
were  given.  September  20  a warm  period  set  in,  followed,  October  10, 
by  a rainy  season# 
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Designating  the  sprayed  vines  as  A and  the  unsprayed  as  B,  the 
results  of  his  experiments  are  as  follows : The  leaves  of  A remained 
darker  green  than  those  of  B,  the  difference  in  color  being  very  marked 
at  the  beginning  of  August.  The  sprayed  vines  were, in  flower  on  June 
17,  while  the  others  were  not.  On  September  12  the  clusters  of  A were 
becoming  ripe,  while  those  of  B were  considerably  later. 

On  September  16  three  leaves  'were  cut,  one  sprayed  and  one 
unsprayed  from  A and  one  from  B,  and  their  petioles  placed  in  water. 
Three  days  later  the  sprayed  leaf  was  still  fresh,  the  unsprayed  one 
from  A was  slightly  wilted,  while  the  leaf  from  B was  about  half  dried 
up.  October  18  eight  leaves  were  taken,  four  from  A and  four  from  B, 
and  subjected  to  the  same  conditions.  At  the  end  of  a week  all  the 
leaves  from  A were  still  green  and  showed  but  little  change,  while 
those  from  B were  discolored  and  more  or  less  dried  up. 

A microscopical  examination  was  made  of  the  leaves  to  see  if  there 
had  been  any  changes  in  them  due  to  the  use  of  the  copper  salts.  In 
every  case  the  sprayed  leaves  were  thicker  than  the  unsprayed  ones. 
The  increase  in  thickness  as  shown  by  128  measurements  was  from 
2.17  to  16.31  //,  and  this  increase  was  not  confined  to  any  particular 
region  of  the  leaf.  The  chlorophyll  was  more  abundant  both  in  the 
palisade  and  spongy  parenchyma  of  the  leaves,  and  the  air  spaces  less 
numerous  in  the  sprayed  leaves  than  in  the  unsprayed.  The  author 
thinks  the  conclusion  of  Alessandri,*  that  the  chlorophyll  takes  on  a 
more  intense  color,  due  to  copper  salts,  is  not  warranted,  but  that  the 
darker  color  of  the  leaves  is  due  to  a greater  amount  of  chlorophyll  pres- 
ent in  them.  The  increased  chlorophyll  formation  is  probably  due  to 
the  copper  acting  as  a chemical  stimulus  without  any  of  the  salt  being 
taken  up  by  the  leaves.  Of  course  an  increased  chlorophyll  produc- 
tion results  in  a greater  starch  formation,  which  in  turn  has  a direct 
effect  upon  the  fruit.  The  author  also  found  that  the  transpiration 
was  lower  in  the  sprayed  than  in  the  unsprayed  vines. 

Chemical  tests  were  made  to  determine  whether  the  leaves  had  taken 
up  any  of  the  copper  and  whether  any  of  it  remained  in  a soluble  con- 
dition on  the  leaves.  All  the  copper  found  was  in  the  form  of  the 
insoluble  hydrate. 

The  author  concludes  that  there  is  no  doubt  that  timely  and  suitable 
spraying  of  grapevines  is  of  the  highest  importance.  On  the  one 
hand,  it  reduces  the  spread  of  the  fungus,  and  on  the  other,  as  shown 
from  his  experiments,  it  is  of  direct  advantage  to  the  vines.  Under 
similar  conditions  the  sprayed  vines  set  more  fruit  and  on  sound  stocks 
were  at  least  two  weeks  earlier  in  ripening  their  grapes  than  the 
unsprayed.  The  artificial  hastening  of  the  ripening  of  grapes  will 
doubtless  prove  valuable  m many  locations,  especially  in  southern  Ger- 
many. Whether  this  artificial  hastening  can  be  continued  without  final 

* Alessandri,  LTtalia  agricola,  a xxi,  Milano,  1889. 
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injury  to  the  plant  or  whether  it  may  not  be  of  permanent  advantage 
remains  to  be  seen.  There  still  remains  the  question  whether  or  not 
the  continued  application  of  copper  sulphate  will  not  leave  so  much 
copper  in  the  soil  that  through  the  plant  there  would  be  a serious 
element  of  danger.  The  investigations  of  Haselhoff*  with  water  cul- 
tures show  that  there  is  such  a danger.  On  the  other  hand,  through 
the  presence  of  calcium  carbonate  in  the  soil  the  evil  influence  of  cop- 
per sulphate  and  copper  nitrate  is  diminished  so  long  as  there  remains 
undecomposed  lime  in  the  soil.  When  this  is  exhausted  the  effect  will 
be  the  same  as  in  the  calcium-free  soils.  It  still  remains  to  determine 
a practical  manner  in  which  the  evil  influence  of  the  copper  may  be 
prevented. — w.  H.  E. 

Fourth  Annual  Report  of  the  Halle  Station  for  experiments  in 
the  repression  of  nematodes  and  for  plant  protection,  1892, 

M.  HollrunGt  (pp.  60). — During  the  season  more  than  five  hundred 
experiments  were  conducted  at  the  station,  the  results  of  which  are 
given.  The  spring  season  was  very  backward,  the  low  temperature 
extending  through  May.  In  addition  to  the  cool  weather  the  season 
was  very  dry,  there  being  but  about  10  inches  of  rainfall  from  March 
to  October,  inclusive. 

The  experiments  of  1891  (E.  S.  E.,  vol.  hi,  p.  820)  on  ridding  the  soil 
of  nematodes,  through  the  cultivation  of  catch  plants  and  crops  of 
potatoes,  were  continued  very  successfully.  A tabulated  report  of 
experiments  with  9 varieties  of  potatoes,  planted  after  catch  plants,  is 
given.  They  were  of  early,  medium,  and  late  sorts  and  were  compared 
with  similar  lots  planted  in  the  usual  ways.  In  every  case  the  yield 
was  less  when  plan  ted  after  catch  plants,  but  was  sufficien  tly  large  to 
more  than  pay  for  the  expense  of  both  crops.  The  time  of  planting  the 
first  crop  of  catch  plants  was  about  April  1,  and  the  second  crop  about 
six  weeks  later.  There  was  no  particular  advantage  gained  by  using 
early  varieties  of  potatoes,  as  some  of  the  later  ones  gave  larger  yields. 

The  use  of  alkaline  fertilizers  for  the  beet  nematode  ( Heterodera 
schachtii)  and  the  influence  of  the  fertilizers  on  the  soil  were  further 
investigated,  as  was  the  freeing  of  the  diffusion  residue  from  nematodes. 
It  was  again  found  that  alkaline  solutions  were  beneficial  in  destroying 
the  nematodes. 

The  author  devotes  a considerable  portion  of  the  report  to  a u root  rot” 
of  young  beets.  It  is  usually  attributed  to  attacks  of  a species  of 
Atomaria , but  in  a number  of  specimens  examined  no  Atomaria  was 
found, but  there  was  an  undetermined  fungous  mycelium  present  in  many. 
The  disease  begins  with  the  epidermis  and  almost  always  cuts  nearly 
through  the  root.  Of  a large  number  of  small  plants  examined,  from 
10  to  50  per  cent  of  those  under  one  half  millimeter  in  diameter  were 


Haselhoff,  Landw.  Jalirb.,  21  (1891)?  p.  261. 
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affected  by  this  disease.  That  the  disease  is  well  known  and  widely 
scattered  is  shown  by  replies  of  beet  growers  to  the  author’s  inquiries. 
From  the  correspondence  he  finds  the  disease  is  worse  during  cold  and 
moist  weather,  and  he  thinks  it  may  be  prevented  by  the  use  of  phos- 
phoric acid  on  the  soil. 

A patented  powder,  called  u The  Beet  Protector,”  was  tested  during 
the  past  season.  It  was  claimed  that  it  would  protect  the  beet  against 
all  its  enemies,  but  was  shown  to  be  of  no  particular  value. 

Tabulated  information  is  given  regarding  the  use  of  Bordeaux  mix- 
ture, and  German  and  Belgian  copper  steatite  on  11  varieties  of  potatoes 
for  the  prevention  of  potato  rot  ( Phytophtkora  infestans).  The  disease 
was  not  at  all  serious  on  the  untreated  plants,  owing  possibly  to  the 
dry  season.  Taking  into  consideration  the  cost  of  materials  and  appli- 
cation, the  author  considers  the  copper  steatite,  especially  the  German, 
the  better  fungicide. 

The  report  concludes  with  an  enumeration  of  a number  of  insect  and 
fungous  enemies  of  the  common  field  crops,  with  brief  notes  concern- 
ing each.-^w.  h.  e. 

An  investigation  of  Swedish  fodder  plants,  A.  G.  Killgren 

and  L.  F.  Nilson  (Kgl.  Landtbruks  A tad.  Handlingar  och  TidsTcri/t , 32 
(1893),  pp.  88-106. — A continuation  of  the  investigations  described  in 
vol.  32,  pp.  1-32  of  the  same  journal,  and  reviewed  in  E.  S.  B.,  vol. 
IV,  p.  768.  The  authors  give  complete  chemical  analyses  of  five  phsc- 
nogamous  and  four  cryptogamous  plants  from  northern  Sweden,  which 
are  used  more  or  less  extensively  as  fodder  plants.  The  analyses  are 
accompanied  by  a discussion  of  the  results  and  of  the  economic  value 
of  the  fodders,  their  distribution,  and  adaptability  as  food  for  the 
various  farm  animals,  etc. 

The  following  table  shows  the  composition  of  the  fodders  analyzed. 
As  before,  the  analyses  of  fodders  belonging  to  the  same  family  are 
grouped  together. 

Composition  of  Swedish  forage  plants. 


Speci<;a. 

Moisture. 

Ash. 

Crude 

protein. 

Ether 

extract. 

Crude 

fiber. 

Nitrogen- 

free 

extract. 

1.  Lady’s m&nt\e(Alchemilla  vulgaris, ~L.) : 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Air  dry 

10. 46 

7. 46 

11.81 

3.70 

13. 42 

53.15 

Dry 

8.33 

13.19 

4. 13 

14. 99 

59.  36 

2.  Willow  herb  (J Epilobium  alpinum,  L.) : 

Air  dry 

9.  68 

10.  25 

13.  94 

3.  26 

12. 18 

50.  69 

Dry 

11.  35 

15.43 

3.  61 

13. 49 

56. 12 

3.  Cow  wheat  (Helampyrum  pralense, 
L.): 

Air  dry 

7.73 

7.  28 

11.13 

1.  54 

22.  21 

50. 11 

Dry 

4.  False  lettuce  (Mulgedium  alpinum, 

7.  89 

12.06 

1.  67 

24.  07 

54.31 

L.): 

Air  dry 

10.  34 

14.  50 

12.  94 

3.  08 

18.  09 

41. 05 

Dry 

16. 17 

14.  43 

3.43 

20. 18 

45.  79 

5.  Chickweed  ( Stellaria  grammea,  L.)  : 

Air  dry 

8.08 

5. 46 

10.  00 

1. 93 

22.  66 

51.  87 

Dry...'. 

5.  94 

10.88 

2.10 

24.  65 

56.  43 

Average  for  dry  matter  in  1-5 

9.  94 

13.20 

2.  99 

19.  47 

54. 40 
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Composition  of  Swedish  forage  plants — Continued. 


Species. 

Moisture. 

Ash. 

Crude 

protein. 

Ether 

extract. 

Crude 

fiber. 

Mtrogen- 

free 

extract. 

6.  Horsetail  ( Equisetum  fluviatile,  L.) : 

Per  cent. 
8. 36 

Per  cent. 
16.  07 

Per  cent. 

Per  cent. 
1. 44 

Per  cent. 
18. 41 

Per  cent. 
46.  03 

Tlry 

17. 54 

lo!  57 

1.57 

20. 09 

50.  23 

7.  Equisetum  palustre , L : 

A ir  dry . ..  

8.46 

15.  72 

14. 50 

2. 25 

13. 25 

45.  82 

Dry 

17. 17 

15. 84 

2.46 

14. 48 

50. 05 

Average  for  dry  matter  in  6-7 

17.  36 

13.  20 

2. 02 

17. 28 

50. 14 

8.  Mary’s  grass  ( Cetraria  nivalis , L.) : 
Air  dry 

10.  54 

0. 77 

1.94 

3. 19 

2.  37 

81. 19 

Dry 

0.  86 

2. 17 

3.  57 

2 65 

90.  75 

9.  Reindeer  moss  {Cladonia  rangiferina, 
L.): 

Air  dry 

9. 16 

0. 54 

1.  66 

1.70 

86.  94 

Dry... 

0.  59 

1.  83 

1. 87 

95.  71 

Average  for  dry  matter  in  8—9  .... 

0.  72 

2.  00 

2. 72 

94.  56 

Amount  and  digestibility  of  nitrogen  in  Swedish  forage  plants. 


Species. 


1.  Lady’s  mantle  ( Alchemilla  vulgaris , L.) : 

Air  dry 

Dry 

2.  Willow  herb  (Epilobium  alpinum,  L.) : 

Air  dry — ....... ... . 

Dry 

3.  Cow  wheat  {Melampyrum  pratense, , L.) : 

Air  dry 

Dry.... 

4.  False  lettuce  ( Mulgedium  alpinum , L.) : 

Air  dry 

Dry.. 

5.  Chickweed  ( Stellaria  graminea,  L.) : 

Air  dry... 

Dry 

Average  for,  dry  matter  in  1-5 

6.  Horsetail  {Equisetum  fluviatile , L.) : 

Air  dry ! 

Dry 

7.  Equisetum  palustre,  L. : 

Air  dry 

Dry 

Average  for  dry  matter  in  6-7 

8.  Mary’s  grass  ( Cetraria  nivalis , L.) : 

Air  dry 

Dry 

9.  Reindeer  moss  { Cladonia  rangiferina,  L.) : 

Air  dry 

Dry./. 

Average  for  dry  matter  in  8-9 


Nitrogen. 

Total. 

Amide. 

Digestible. 

Per  cent 
digestible. 

Per  cent. 

Per  cent. 

Per  cent. 

1.89 

0. 35 

1.77 

93.6 

2.11 

0. 39 

1.98 

2.23 

0. 46 

2. 07 

92.8 

2.47 

0. 51 

2.  29 

1.  78 

0. 16 

1. 05 

59.0 

1. 93 

0. 17 

1. 14 

* 

2. 07 

0. 51 

1.74 

84.0 

2.  31 

0. 57 

1.94 

1.  60 

0. 26 

1. 28 

80.0 

1.74 

0.28 

1.39 

2. 11 

0.38 

1. 75 

81.9 

1.55 

0.33  ! 

1.28 

82.6 

1.  69 

0.36 

1.40 

2.32 

0. 25 

2.  05 

88.3 

2.  58 

0.27 

2. 24 

2.11 

0.32 

1. 79 

85.4 

0.31 

0.07 

0. 17 

54.8 

9. 35 

0. 08 

0. 19 

0.27 

0.  07 

0. 16 

59.2 

0.  29 

0.  08 

0. 17 

0.32 

0.08 

0. 18 

57.0 

The  plants  given  in  the  above  table  are  all  used  as  fodders  in  parts 
of  Sweden,  and  some  of  them  are  highly  prized  as  such.  The  small 
quantity  of  protein  in  the  two  lichens  is  remarkable  vdien  we  consider 
the  fact  that  they  form  the  sole  food  for  both  the  tame  and  the  wild 
reindeer  during  part  of  the  year.  The  authors  show  that  the  quantities 
of  reindeer  moss  which  the  animals  would  have  to  eat  daily  in  order  to 
obtain  the  amounts  of  nutrients  called  for  by  German  feeding  stand- 
ards, decidedly  exceed  the  capacity  of  the  animals.  Both  lichens  are 
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gathered  in  the  fall  and  fed  to  cattle  and  sheep ; the  reindeer  moss  is 
relished  especially  by  cattle,  while  the  Cetraria  is  fed  mostly  to  sheep. 
The  lichens  are  steeped  in  hot  water  before  being  fed,  and  a little  barley 
or  oatmeal  and  salt  are  sometimes  added. — f.  w.  woll. 

The  mustard  oil  content  of  rape  and  of  oil  cakes,  A.  Schuster 
and  Mecice  ( Ghem . Ztg.,  1893,  pp.  1954 , 1955)',  and  Ulbricht  (Landiv. 
Vereinssch.  bait.  cent.  Yer.,  1893 , pp.  65,  66). — It  is  known  that  the  oil- 
bearing seeds  of  Cruciferce  contain  substances  which  are  transmitted 
to  the  oil  cake,  and  which,  when  the  latter  is  treated  with  water,  may 
give  rise  to  the  evolution  of  mustard  oil.  Experience  has  shown  that 
this  mustard  oil  renders  the  oil  cake  not  only  distasteful  to  the  animals, 
but  unwholesome  also.  When  the  quantity  is  sufficient  it  may  even 
cause  death.  Prof.  Emmerling,  of  Kiel,  mentions  a case  in  which  80 
or  90  cows  on  one  farm  were  affected.  Prof.  Ulbricht,  of  the  Dahme 
Station,  mentions  cases  in  which  the  calves  of  cows  fed  ground  black 
mustard  either  died  soon  after  birth  or  had  serious  attacks  of  diarrhea. 

There  is  also  a general  belief  that  the  quality  of  milk  and  butter  is 
affected  by  feeding  cake  containing  much  mustard  oil,  especially  if  the 
cake  is  stirred  up  with  water  before  feeding.  In  view  of  these  facts, 
Ulbricht  was  led  to  recommend  in  a previous  paper  that  rape  cake 
yielding  more  than  0.5  per  cent  of  mustard  oil  be  fed  dry,  and  that  such 
cake  should  not  be  fed  to  animals  pregnant  or  suckling  young. 

In  the  same  paper  Ulbricht  mentioned  findingthe  following  percent- 
ages of  mustard  oil  in  various  samples:  Indian  rape  0.094  and  0.154; 
winter  rape  0.116;  summer  rape  0.06  ; seed  of  winter  rape  0.032;  seed  of 
summer  rape  0.074;  black  mustard  1.026;  rape  cake  0.4,  0.55,  0.60,  and 
1.03  per  cent. 

Calculating  the  proportion  between  the  yield  of  mustard  oil  by  the 
rape  seed  and  by  the  cake,  Schuster  and  Mecke  found  that  the  cake 
yielded  proportionally  much  more  mustard  oil  than  the  original  seed. 
An  explanation  of  this  discrepancy  was  found  in  the  method  of 
analysis. 

They  found  that  in  practice  it  was  customary  to  warm  the  pulverized 
rape  seed  previous  to  the  extraction  of  its  oil,  and  that  this  warming 
nearly  tripled  the  yield  of  mustard  oil  from  the  oil  cake;  in  other  words, 
that  the  warming  of  the  seed  was  favorable  to  the  development  of  the 
mustard-oil-yielding  substances  of  the  seed.  They  showed  that  the 
method  heretofore  employed  in  testing  rape  seed,  which  omitted  this 
warming,  yielded  only  a fraction  of  the  mustard  oil.  They  therefore 
came  to  the  conclusion  that  the  pure  rape  seed  contained  substances 
which  by  warming  were  altered  so  as  to  yield  mustard  oil  when  mixed 
with  water;  and  that  in  view  of  this  fact  it  was  incorrect  to  assume 
from  any  existing  studies  that  rape  cake  actually  contained  mustard 
seed.* 

* A common  method  of  testing  rape  cake  for  mustard  seed  lias  heen  to  mix  the 
cake  with  water  and  notice  the  odor  of  mustard  oil. 
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The  result  reached  by  Schuster  and  Mecke  was  so  novel  and  surpris- 
ing that  their  experiments  were  repeated  by  Ulbricht.  He  found  the 
following  amounts  of  mustard  oil  when  the  sample  was  not  heated,  and 
when  it  was  heated  for  thirty  minutes  in  a closed  flask  at  70°  G. : 

Mustard  oil 


White  mustard : (percent). 

Powdered  seed  not  heated : Trace. 

Powdered  seed  heated 0. 052 

Winter  rape : 

Seed  not  heated 0. 053 

Seed  heated  without  shaking 0. 126 

Seed  heated  and  shaken  six  times  0. 161 

Ground  rape  seed : 

Not  heated 0. 123 

Same,  prepared  for  expression  of  the  oil 0.  347 

Press  cake  from  the  above 0.  345 


These  results  corroborate  those  of  Schuster  and  Mecke  in  showing 
that  heating  the  seed  increases  the  yield  of  mustard  oil,  and  in  show- 
ing the  error  of  condemning  rape  cake  yielding  more  than  0.5  per  cent 
of  mustard  oil.  It  is  left  to  further  investigation  to  fix  the  limits  of 
mustard  oil  for  pure  press  cake.  . 

The  method  used  by  Schuster  and  Mecke  in  determining  mustard  oil 
was  as  follows:  Fifty  grams  of  material  was  mixed  in  a liter  flask  with 
300  c.  c.  of  water  and  allowed  to  stand  at  a temperature  of  about  20° 
C.,  with  frequent  shaking,  for  five  hours.  The  mustard  oil  was  then 
distilled  off  with  the  aid  of  steam,  and  collected  in  alcoholic  ammonium 
chloride.  The  distillate  was  allowed  to  stand  for  twelve  hours,  and  the 
mustard  oil  then  determined  by  silver  nitrate. 

Ulbricht’s  method  differed  somewhat  from  this,  and  was  as  follows: 
Twenty -five  grams  of  ground  material  was  mixed  with  150  c.  c.3  of 
water  and  allowed  to  stand  thirty  minutes,  with  frequent  shaking; 
after  which  the  mustard  oil  was  distilled  off  with  the  aid  of  steam,  and 
collected  in  alcoholic  ammonium  chloride.  To  the  distillate  was  added 
25  c.  c.  of  a potassio-mercuric  iodide  and  4 c.  c.  of  potassium  cyanide, 
and  the  solution  heated  in  a water  bath.  After  standing  twelve  hours, 
the  precipitated  sulphide  of  mercury  was  collected  on  a filter,  dried, 
and  weighed. — e.  w.  a. 

Effect  of  salt  on  digestion,  E.  von  Wolef  and  J.  Eisenlohr 

(Landw.  Jahrh.,  22  (1893),  pp.  605-627). — Experiments  by  Stutzer* 
have  shown  that  common  salt  impro  ves  the  solvent  action  of  artificial  di- 
gestive fluids  on  albuminoids.  In  other  words,  a higher  rate  of  diges- 
tibility was  found  for  the  albuminoids  of  foods  when  salt  was  added  to 
the  digestive  fluids  than  when  it  was  left  out. 

The  object  of  the  present  experiments  was  to  study  this  question  on 
living  animals.  Accordingly,  three  sheep  in  good  condition  were  fed 
in  three  separate  trials,  receiving  hay  alone  in  the  first,  hay  and  brew- 
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ers’  grains  in  tlie  second,  and  hay  and  held  beans  in  the  third  trial. 
Each  trial  comprised  three  periods.  In  the  first  no  salt  was  fed,  but  in 
the  second  4 grains  and  in  the  third  8 grams  of  common  salt  was  added 
to  the  fodder  of  each  sheep  daily.  The  experiments  were  conducted 
like  ordinary  digestion  experiments. 

The  results  of  these  trials  fail  to  show  that  the  salt  given  had  any 
general  effect  in  increasing  the  digestibility  of  any  food  ingredient.  In 
the  case  of  the  hay  and  brewers’  grains  fed  together,  the  average  coef- 
ficients for  the  protein  and  fat  were  slightly  less  with  salt  than  without 
it,  while  those  for  nitrogen-free  extract  and  cellulose  were  correspond- 
ingly higher.  The  differences  were  in  all  cases  small  and  lacking  in 
uniformity.  They  might  safely  be  accounted  for  by  the  individuality 
of  the  animals,  as  these  seemed  to  differ  considerably  under  like  treat- 
ment. 

In  addition  to  determining  the  coefficient  for  the  protein  by  the  dif- 
ference between  the  amount  eaten  and  excreted,  allowance  was  made 
for  the  metabolic  nitrogen  as  found  by  treating  the  fresh  feces  with  acid 
pepsin  solution,  and  the  air-dry  feces  with  both  pepsin  and  pancreas 
solutions.  The  digestibility  of  each  ration  Avas  also  determined  by 
Stufczer’s  method  of  artificial  digestion.  The  average  coefficients  for  the 
protein  as  found  by  the  different  methods  are  shown  in  the  following 
table : 

Percentage  of  protein  digested  with  and  ivithout  salt. 


Natural  digestion. 

Food. 

Salt  per 
bead. 

Without 

Treatment  of  feces 
with — 

Artificial 

digestion. 

, 

treatment 
of  feces. 

Pepsin. 

Pepsin 

and 

pancreas. 

Hay,  alone 

Grams. 

0 

Per  cent. 
57:8 

Per  cent. 
72.2. 

Per  cent. 
79.8 

Per  cent. 
80.4 

Do 

4 

57.4 

73.9 

78.0 

78.3 

Do 

8 

58.3 

74.4 

76.6 

78.0 

Hay  and  brewers’  grains 

0 

69.6 

80.2 

84.7 

83.0 

Do 

4 

69.5 

81.2 

85.3 

81.3 

Do 

8 

67.5 

80.4 

85.4 

82.8 

Hay  and  field  beans 

0 

74.2 

83.7 

84.6 

87.3 

Do 

4 

74.5 

82.9 

85.4 

84.6 

Do 

8 

74.3 

82.1 

84.9 

85.1 

These  figures  show  no  differences  in  digestibility  due  to  the  salt 
added.  They  also  show  that  the  results  of  artificial  and  natural  diges- 
tion agree  only  when  allowance  is  made  for  the  metabolic  nitrogen  con- 
tained in  the  solid  excreta. 

These  experiments  were  continued  with  a horse  weighing  about  1,100 
pounds.  The  trial  lasted  from  December,  1891,  to  June,  1892.  The 
horse  received  rations  of  hay  and  oats,  hay,  oats,  and  wheat  straw, 
and  the  same  with  field  beans.  Each  of  these  three  rations  wa'S  fed 
without  salt  and  with  20  grams  of  salt  per  day,  and  the  hay  and  oats 
ration  was  also  fed  with  40  grams  of  salt.  The  average  results  follow: 
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Coefficients  of  digestibility  with  and  without  salt. 


Food. 

Total  dry 
matter. 

Crude 

protein. 

Crude 

fat. 

Crude 

fiber. 

Nitrogen- 
free  ex- 
tract. 

Hoy  and  oats: 

Without  salt 

Per  cent. 
58.  86 

Per  cent. 
64.48 

Per  cent. 
43. 14 

Per  cent. 
36.43 

Percent. 
71. 39 

With  salt 

58.  88 

63.  56 

42. 16 

37.45 

71. 18 

Hay,  oats,  and  wheat  straw : 

Without  salt 

57. 48 

66. 84 

49.  65 

25.06 

70. 94 

With  salt 

57.  45 

66. 24 

44.  37 

29.  06 

69.  86 

Hay,  oats,  wheat  straw,  and  held  beans : 

Without  salt 

56. 55 

70. 94 

34.  63 

23.86 

70. 16 

With  salt 

56.  75 

69.  48 

35.  40 

27.37 

69.53 

As  in  the  case  of  sheep,  the  results  with  and  without  salt  in  general 
agree  quite  closely,  and  show  no  marked  effect  of  the  salt.  The  diges- 
tibility of  the  crude  fiber  appears  to  be  somewhat  improved  by  feeding 
salt,  while  that  of  the  other  nutrients  is  diminished  rather  than  in- 
creased by  salt. 

In  conclusion,  the  authors  state  that  while  their  results  fail,  on  the 
whole,  to  show  any  positive  favorable  influence  of  salt  on  the  rate  of 
digestibility,  they  do  not  dispute  the  good  effect  which  salt  may  have 
on  the  general  condition  of  the  animal,  and  in  certain  cases  on  diges- 
tion, as  in  the  case  of  a deficiency  of  hydrochloric  acid  in  the  digestive 
juices. — e.  w.  A. 

Effect  of  muscular  work  on  the  excretion  of  phosphoric  acid, 

F.  Klug-  and  V.  Olasavsky  (Arch.  ges.  Physiol .,  54  (1893),  pp.  21-26).— 
-Preysz*  found  that  in  the  case  of  man  the  excretion  of  phosphoric  acid 
was  increased  by  muscular  work.  Experiments  by  the  authors  on  a 
dog  fully  corroborated  this  and  the  statements  of  others,  that  work 
increased  the  excretion  of  phosphoric  acid.  During  ten  days  at  rest 
the  animal  excreted  in  the  urine  on  an  average  0.3175  grams  of  phos- 
phoric acid  per  day.  When  put  to  hard  work  (drawing  a sled)  the 
amount  increased  to  0.57  grams.  On  the  following  day  the  amount 
dropped  to  0.28  grams. 

As  to  the  cause  of  this  increase,  the  authors  believe  it  to  be  due,  at 
least  in  a large  measure,  to  the  lactic  acid  formed  in  the  muscles  dur- 
ing work,  and  in  a smaller  measure  perhaps  to  the  carbonic  acid  formed. 
In  support  of  this  they  show  that  from  fresh  bones  and  fresh,  meat  much 
more  phosphoric  acid  was  dissolved  by  water  containing  lactic  acid  or 
carbonic  acid  than  by  pure  water $ and  that  in  an  experiment  on  a dog 
the  excretion  of  phosphoric  acid  in  the  urine  was  noticeably  increased 
by  adding  lactic  acid  to  the  food. — E.  w.  A. 

Studies  on  the  bacteria  in  hens’  eggs,  and  suggestions  for 
keeping  eggs,  Zorkendorfer  (Arch.  Eyg.,  16  (1393),  pp.  368-401). — 
A large  number  of  spoiled  eggs  were  examined  with  reference  to  the 
bacteria  present,  and  experiments  were  made  to  demonstrate  the  con- 
nection between  the  bacteria  and  the  spoiling. 
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The  kinds  of  bacteria  found  were  very  numerous,  and  it  is  believed 
that  further  investigations  would  reveal  other  forms  capable  of  chang- 
ing the  egg.  Several  of  the  forms  found  were  grown  in  pure  cultures. 
When  eggs  were  inoculated  with  these  under  favorable  conditions  they 
spoiled  in  a short  time.  The  forms  noticed  are  divided  into  two  groups : 
(1)  Those  producing  sulphuretted  hydrogen,  to  which  the  odor  of  the 
rotten  egg  is  largely  due,  and  (2)  those  causing  a greenish-blue  color. 
The  characteristics  of  some  sixteen  different  forms  were  studied  and 
described. 

As  to  the  manner  in  which  the  bacteria  get  into  the  eggs,  the  experi- 
ments made  indicate  that  neither  the  outer  shell  nor  the  membrane 
next  the  shell  are  impervious  to  bacteria.  Fresh  eggs  were  inoculated 
with  different  forms  of  bacteria  by  placing  the  bacteria  on  the  outside 
of  the  shell.  After  a few  days  colonies  of  these  bacteria  were  found 
growing  on  the  inside  of  the  shell.  Fresh  eggs  were  also  laid  in  bouil- 
lon cultures,  and  after  a few  days  the  forms  of  bacteria  contained  in 
the  bouillon  were  recognized  in  the  egg.  In  other  trials  eggs  were 
blown,  the  shells  filled  with  nutritive  gelatin,  and  the  ends  sealed  up 
with  paper.  These  artificial  eggs  were  then  sterilized  in  a steam  bath, 
after  which  they  were  placed  on  a mass  of  egg  which  had  become 
putrid.  When,  after  a few  days,  the  shells  were  removed  without  dis- 
turbing the  gelatin,  a number  of  colonies  of  bacteria  were  found  on  the 
side  next  to  the  spoiled  egg.  These  colonies  were  separated  from  one 
another,  indicating,  as  in  former  trials,  that  the  bacteria  enter  the  shell 
at  particular  places. 

Some  practical  observations  were  made  bearing  on  the  keeping  of 
eggs.  It  was  found  that  a moist  atmosphere  was  favorable  to  spoiling, 
probably  because  the  moist  air  was  more  favorable  to  the  growth  of 
the  bacteria  on  the  outside  of  the  shell. 

A low  temperature  was  unfavorable,  but  was  not  proof  against 
spoiling,  since  nearly  all  of  the  bacteria  found  grew  in  a refrigerator, 
although  slowly. 

The  majority  of  the  bacteria  found  were  killed  by  a temperature  of 
about  50°  0.  (122°  F.).  In  view  of  this  it  is  suggested  that  heating 
eggs  one  or  two  days  at  that  temperature,  and  then  storing  them  in  a 
dry  place  would  probably  be  effectual  in  most  cases,  although  this  does 
not  entirely  preclude  the  action  of  bacteria  which  might  get  on  the  out- 
side of  the  shell. 

The  most  effectual  precaution  suggested  is  that  of  excluding  the 
supply  of  oxygen  which  the  bacteria  require  for  growth.  This  is  often 
done  by  placing  the  eggs  in  lime  water,  but  with  unsatisfactory  results, 
as  it  imparts  an  unpleasant  taste  to  the  eggs.  The  author  proposes  to 
effect  this  by  coating  the  shell  with  a lacquer  of  some  kind  which  closes 
the  pores  of  the  shell  air-tight.  Practical  trials  of  this  method  gave 
very  encouraging  results.  A large  number  of  eggs  were  inoculated 
with  bacteria  and  then  some  of  the  eggs  were  coated.  Those  not 
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coated  all  spoiled  witliin  a week,  but  tlie  coated  eggs  kept  perfectly 
for  two  months,  without  change  in  color,  flavor,  or  odor.  The  exact 
nature  of  the  coating  is  not  given. — e.  w.  a. 

The  phosphates  of  milk,  Duclaux  (Ann.  Inst.  Pasteur , 1893 , pp. 
2-17;  abs.  in  Ghem.  Ztg .,  1893,  Repert .,  p.  79). — According  to  the  author, 
phosphates  exist  in  milk  in  soluble  form  and  in  insoluble  form,  i.  e.,  in 
suspension.  The  insoluble  phosphates  consist  of  phosphates  of  iron, 
aluminum,  magnesium,  and  calcium.  The  soluble  portion  appears  to  be 
made  up  of  a mixture  of  an  equal  number  of  molecules  of  tricalcic 
phosphate,  sodium  phosphate,  and  sodium  citrate.  In  the  case  of  all 
the  samples  of  milk  examined  the  insoluble  portion  contained  about 
twice  as  much  lime  and  calcium  phosphate  as  the  soluble  portion. 

The  following  table  shows  the  similarity  of  milk  from  different  regions 
in  respect  to  its  phosphates: 


Phosphates  and  other  ash  constituents  of  milk  from  various  sources. 


Milk 

from 

Cantal. 

Milk 
from  Nor- 
way. 

Milk 
from  Nor- 
mandy. 

Phos- 
phate 
milk,  I. 

Phos- 
phate 
milk,  II. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent.. 

Total  lime  as  calcium  phosphate 

Excess  of  P205,  mostly  combined  with  A1  Fe, 

0. 337 

0. 329 

0.311 

0. 336 

0. 350 

Mg  ancl  Na 

0.065 

0.  062 

0. 051 

0. 078 

0.063 

Other  mineral  constituents 

0.346 

0.  379 

0.  388 

0.  357 

0.  337 

Total  ash 

0.  748 

0. 750 

0.  750 

0.  766 

0.  750 

By  u phosphate  milk  77  is  understood  a milk  in  which  the  phosphates 
are  supposed  to  have  been  increased  by  feeding  phosphate  of  lime  (see 
E.  S.  B.,  vol.  m,  p.  503). 

The  above  analyses  show  that  such  milk,  in  spite  of  the  claims  for  it 
which  bring  it  a much  higher  price,  contains  no  more  phosphates  than 
other  milk.  The  close  agreement  of  the  mineral  constituents  in  the 
various  samples  of  milk  is  also  of  interest  in  connection  with  milk 
inspection.  It  indicates  that  the  addition  of  either  soluble  or  insoluble 
phosphates  could  be  detected  from  the  change  it  would  cause  in  the 
relation  of  soluble  and  suspended  phosphates. — e.  w.  A. 

The  action  of  heat  on  milk,  H.  D.  Richmond  and  L.  K.  Boseley 
(Analyst,  June , 1893,  pp.  141 , 142). — These  studies  were  on  the  effect  of 
heat  on  the  specific  rotary  power  of  milk  sugar.  In  a previous  paper 
by  one  of  the  authors  (Analyst,  December,  1892,  p.  225)  it  was  stated  that 
the  specific  rotation  of  milk  sugar  was  reduced  by  heating.  The  object  of 
these  studies  was  to  discover,  if  possible,  a constant  factor  for  a unit 
of  time.  Samples  of  milk  were  heated  in  closed  vessels  for  from  one 
and  one  half  to  three  hours  at  100°  G.  The  results  show  that  u even  in 
one  quarter  of  an  hour  the  change  may  be  detected  by  a delicate 
polariscope,77  and  that  “ sanqffes  heated  for  the  same  time  may  show 
enormous  variation.77  No  change  was  produced  in  the  rotation  by 
adding  ammonia  to  the  solutions  or  by  allowing  them  to  stand  for 
some  hours.  The  reducing  power  of  Fehling7s  solution  remained  prac- 
tically constant  in  the  heated  and  unheated  milk. — e.  w.  a. 
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The  making  of  cheese  ( Ontario  College  Sta.  Bui.  JVo.  88,  Apr.  17, 
1893,  pp.  8). — This  bulletin  contains  directions  for  making  spring,  sum- 
mer, and  fall  cheese,  and  was  prepared  by  committees  of  the  Special 
Dairy  School  at  the  Ontario  Agricultural  College. — e.  w.  a. 

Fifth  general  meeting  of  the  Association  of  German  Agri- 
cultural Experiment  Stations  (Landw.  Vers.  Stat;,-  42,  pp.  97-178). — 
The  fifth  general  meeting  of  the  Association  of  German  Agricultural 
Experiment  Stations  was  held  in  Berlin,  December  11  and  12,  1892. 
Besides  the  representatives  of  German  experiment  stations,  the  German 
agricultural  bureau,  fertilizer  manufacturers,  and  German  potash  works, 
there  were  present  as  guests  Prof.  E.  W.  Hilgard,  of  California ; Prof. 
W.  O.  Atwater,  of  Connecticut;  Prof.  Adolf  Mayer,  of  Wageningen, 
Holland;  Dr.  E.  Meissl,  of  Vienna,  and  others. 

The  meetings  were  presided  over  by  Prof.  Kobbe  in  place  of  Prof. 
Gustav  Kiihn,  deceased.  In  his  opening  address  the  acting  president 
referred  to  the  loss  sustained  by  the  Association  during  the  past  year 
in  the  death  of  Prof.  Gustav  Kiihn  and  Dr.  Schrodt. 

Prof.  H.  Schultze,  director  of  the  experiment  station  at  Brunswick, 
was  chosen  president  for  the  ensuing  year. 

The  following  is  a brief  summary  of  the  deliberations  of  the  Associa- 
tion regarding  methods  of  investigations: 

Determination  of  phosphoric  acid. — The  results  of  comparisons  by 
thirty  stations  of  the  percentage  of  phosphoric  acid  found  by  the 
molybdate  and  citrate  methods  are  reported.  In  a solution  containing 
155.4  mg.  of  phosphoric  acid,  the  citrate  method  gave  from  0.4  mg.  less 
to  4.1  mg.  more  phosphoric  acid  than  the  molybdate  method.  The 
agreement  between  the  two  methods  was  not  as  close  as  on  previous 
occasions.  The  agreement  of  the  results  obtained  by  different  analysts 
by  the  citrate  method  was  more  satisfactory  than  by  the  molybdate 
method.  It  is  believed  that  the  chief  source  of  error  in  the  molybdate 
method  lay  in  precipitating  the  phosphoric  acid  with  magnesia  mixture 
in  a solution  containing  about  2.5  per  cent  of  ammonia.  It  was  recom- 
mended that  in  future  studies  of  methods  this  apparent  error  be  cor- 
rected. In  such  a solution  the  phosphoric  acid  is  either  not  completely 
precipitated  or  the  precipitate  differs  somewhat  from  the  normal  am- 
monium magnesium  phosphate,  since,  according  to  Keubauer,  free  phos- 
phoric acid  may  be  volatilized  during  incineration,  giving  a too  low 
result.  The  phosphoric  acid  precipitated  from  strongly  ammoniacal 
solutions  is  under  some  conditions  noticeably  low.  It  becomes  neces- 
sary, therefore,  to  precipitate  from  a very  weakly  ammoniacal  or  a 
neutral  solution. 

The  reporter  suggested  that  the  comparisons  be  continued  with  the 
changes  mentioned. 

The  discussion  brought  out  quite  a difference  of  opinion  as  to  the 
reliability  of  the  method  of  precipitating  from  neutral  or  ammoniacal 
solutions.  Dr.  Loges  had  found  that  the  precipitation  from  neutral  solu- 
tions often  gavewrong  results,  especially  when  the  ammonia  was  added 
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before  the  precipitate  had  completely  separated  out  of  the  neutral  solu- 
tion. Magnesia  was  thrown  down  under  such  conditions,  and  the  pre- 
cipitate showed  a reaction  for  ortho-phosphate.  Others  also  believed 
that  neutralization  was  entirely  useless. 

The  recommendation  of  the  Association  was  that  a phosphoric  acid 
solution  of  known  strength  be  sent  out  to  all  the  members  for  testing 
by  the  following  methods:  (1)  Precipitation  with  magnesia  mixture, 
according  to  the  new  Fresenius  molybdate  method,  i.  e.,  neutralizing 
and  then  adding  7 c.  c.  of  10  per  cent  ammonia  $ (2)  precipitation  with 
a magnesia  mixture  containing  an  unusually  large  quantity  of  ammonia 
and  ammonium  chloride  (Halle  modification)  $ (3)  precipitation  from  a 
solution  not  neutralized,  made  by  dissolving  the  yellow  molybdic  pre- 
cipitate in  as  small  a quantity  of  ammonia  as  possible  (Wagner 
method). 

j Examination  of  Thomas  slag. — At  the  Halle  meeting  of  the  Association 
it  was  recommended  to  retain  sulphuric  acid  as  the  solvent  in  making 
up  solutions  for  analysis,  but  that  comparisons  be  made  of  this  with 
solution  in  hydrochloric  acid  by  digesting  for  two  hours  in  a boiling 
water  bath.  These  comparisons  were  made,  but  the  result  was  not 
favorable  to  the  hydrochloric  acid  method.  Hydrochloric  acid  was 
declared  to  be  unreliable  and  it  was  decided  to  adopt  sulphuric  acid 
exclusively  for  the  solution  of  Thomas  slag  phosphate. 

Attention  was  called  by  H.  Schultze  to  the  disadvantage  which  may 
result  from  grinding  and  screening  the  sample,  and  the  proposition 
was  made  that  in  the  preparation  of  Thomas  slag  for  analysis  the  ma- 
terial should  not  be  screened  except  in  cases  where  it  is  necessary  to 
do  so  in  order  to  get  an  average  sample.  Further,  that  the  portion  of 
the  sample  retained  for  the  control  analysis  be  preserved  in  tight- 
stoppered  bottles  in  a cool  place  for  three  months.  The  suggestions 
were  adopted. 

Direct  determination  of  nitrogen  in  Chili  saltpeter. — The  reporter 
recommended  for  this  purpose  Gustav  Kuhn’s  zinc-iron  method.  The 
indirect  method,  determining  the  nitrogen  by  difference,  was  reported 
to  be  unreliable.  The  recommendation  was  adopted. 

A paper  was  presented  by  A.  Devarda,  describing  Itfs  method  for 
the  determination  of  nitric  nitrogen  (E.  S.  K.,  vol.  iv,  p.  676).  The 
method  gave  very  close  results  on  chemically  pure  nitrate  of  potash 
and  nitrate  of  soda. 

Methods  of  potash  determination. — The  committee  on  fertilizer  analy- 
sis presented  some  recommendations  looking  toward  the  adoption  of  an 
official  method  for  potash  determination.  They  considered  it  essential 
that  the  platinic  chloride  used  be  pure,  and  especially  so  in  regard  to 
iridium  oxide,  platinous  chloride,  sulphuric  acid,  and  nitric  acid.  Pure 
potassium  chloride  should  be  used  for  testing  platinic  chloride.  The 
method  recommended  was  to  dissolve  20  grams  of  substance  in 
1 liter,  using  100  c.  c.  for  analysis.  *To  this  add  10  c.  c.  of  hydro- 
chloric acid  and  barium  chloride  until  the  sulphuric  acid  is  all  precipi- 
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tated,  when  the  solution  is  made  to  2 liters  and  filtered.  A slight 
excess  of  barium  chloride  need  not  be  removed,  but  every  trace  of  sul- 
phuric acid  should  be  precipitated.  Definite  quantities  of  platinic  chlo- 
ride are  recommended  in  case  of  different  potash  salts.  After  the 
platinic  chloride  is  added,  the  solution  is  evaporated  to  dryness,  mois- 
tened with  a few  drops  of  water,  cooled,  and  9G  per  cent  alcohol  added. 
The  potassio- platinic  chloride  precipitate  is  collected  in  a Gooch  cru- 
cible, dried  at  120°  C.,  and  weighed.  In  the  presence  of  salts  contain- 
ing magnesium  chloride,  the  sample  is  to  be  mixed  with  freshly  ignited 
caustic  lime. 

' The  committee  recommended  that  further  investigations  be  made  on 
the  factors  to  be  used  in  calculating  the  potassium  sulphate  and  potas- 
sium oxide  from  the  potassio-platinic  chloride  precipitate,  and  as  to 
whether  in  the  determination  of  potassium  sulphate  in  sulphate  of  pot- 
ash and  double  sulphate  of  potash  and  magnesia  a correction  should  be 
made.  It  was  decided  to  investigate  the  method  for  another  year  before 
adopting  it  as  official. 

Dr.  Meissl  called  attention  to  the  necessity  of  using  pure  platinic  chlo- 
ride, as  a prime  factor  in  potash  determination,  and  to  the  difficulty  of  se- 
curing absolutely  pure  platinic  chloride.  Besides  impurities  of  iridium 
oxide,  platinous  chloride,  and  traces  of  nitric  acid,  it  often  contained 
sulphuric  acid  and  silver  chloride.  Further  than  this,  it  often  hap- 
pened that  the  residue  from  the  evaporation  of  platinic  chloride  was  not 
entirely  soluble  in  alcohol.  He  regarded  the  weighing  of  the  reduced 
platinum  as  somewhat  safer  than  weighing  the  potassio-platinic  chlo- 
ride precipitate.  The  practice  at  his  station  was  to  reduce  the  platinum 
in  a wide  test  tube  in  a current  of  illuminating  gas,  heat  the  platinum 
with  a little  water  and  hydrochloric  acid,  filter,  incinerate,  and  weigh. 

Prof.  Hilgard  remarked  that  while  the  weighing  of  the  double  salt  in 
a Gooch  crucible  gave  satisfactory  results  in  skilled  hands,  he  pre- 
ferred weighing  the  reduced  platinum.  This  he  did  in  a small  platinum 
crucible,  the  inside  of  which  was  coated  about  halfway  up  the  side 
with  a layer  of  platinum  sponge.  The  platinum  sponge  aided  the 
decomposition  of  the  double  salt,  so  that  the  latter  took  place  rapidly 
and  quietly  at  a comparatively  low  temperature.  As  a matter  of  fact, 
the  results  by  this  method  were  always  slightly  lower  than  those 
obtained  by  weighing  the  double  salt. 

Fertilizer  control. — Prof.  H.  Schultze  reported  on  this  subject.  A 
form  for  a contract  between  fertilizer  manufacturers  or  dealers  and 
experiment  stations  was  presented.  In  this,  the  control  station  agrees 
on  its  part  to  publish  annually  in  a journal  to  be  agreed  upon  a list  of 
the  firms  placing  themselves  under  its  control;  to  analyze  samples  of 
the  fertilizers  manufactured  by  these-  firms  free  of  cost  to  the  senders 
when  samples  are  properly  taken ; to  analyze  the  fertilizer  samples  within 
twelve  days  after  their  receipt,  or  in  case  this  is  impossible  to  notify  the 
firm  and  the  sender  of  the  sample;  to  send  copies  of  the  results  to  both 
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the  sender  of  the  sample  and  the  firm  manufacturing  it  ; and  to  make  the 
analyses  according  to  the  official  methods.  The  firm  on  its  part  agrees 
to  sell  all  goods  under  guaranty  of  composition,  and  to  guarantee  also 
the  general  condition  of  the  goods  and  their  freedom  from  injurious 
materials;  to  make  compensation  for  any  lot  of  goods  found  to  he  below 
the  guaranty;  and  to  pay  the  experiment  station  for  the  analyses  made 
according  to  a fixed  tariff.  The  form  as  presented  was  adopted  after 
some  discussion. 

Feeding  stuffs  control. — Regulations  governing  the  sale  and  the  con- 
trol of  feeding  stuffs,  very  similar  to  those  given  in  E.  S.  R.,  vol.  in, 
p.  753,  were  adopted. 

Prof.  Emmerling  stated  that  in  some  sections  more  than  half  of  the 
bran  sold  was  adulterated.  Prof.  Meissl  stated  that  at  the  Vienna 
Station  certain  feeding  stuffs  containing  spores  of  plant  blights  had 
been  fed  to  pigs.  No  injury  was  observed  to  the  health  of  the  animals, 
but  the  spores  excreted  were  found  to  be  uninjured  and  to  germinate 
readily,  thus  favoring  a distribution  of  the  disease.  He  had  seldom 
found  bran  adulterated,  but  had  often  found  considerable  quantities  of 
spores  of  rusts,  blights,  etc.  Ulbricht  stated  that  at  the  experiment 
station  in  Dahme  every  sample  of  bran  was  examined  as  to  its  content 
of  weed  seeds.  The  seeds  thus  separated  were  tested  as  to  their  vital- 
ity. He  had  also  noticed  large  amounts  of  spores  in  bran.  Prof. 
Adolf  Mayer  stated  that  the  Holland  stations  were  fitted  out  with 
appliances  for  determining  whether  and  to  what  extent  a feeding  stuff 
was  adulterated,  and  to  recognize  the  materials  used  in  such  adultera- 
tion. 

Soil  analysis. — A paper  prepared  by  Prof.  Julius  Kuhn  on  the  subject 
of  soil  analysis  was  read,  in  which  some  changes  in  the  methods  adopted 
in  1890 -were  suggested  (E.  S.  R.,  vol.  n,  p.  524).  Prof.  Hilgard  spoke 
at  considerable  length  on  chemical  and  mechanical  soil  analysis. 

Seed  testing  and  seed  control. — Recommendations  as  to  the  amount  of 
subsamples  to  be  taken,  tests  for  trueness  to  name,  origin,  purity,  vol- 
ume weight,  germination  test,  and  the  duration  of  the  germination  test, 
passed  the  second  reading. 

Miscellaneous  business. — A committee  appointed  to  consider  the  mat- 
ter of  the  Association’s  making  an  exhibit  at  fhe  World’s  Fair  reported 
unfavorably,  for  the  reasons  that  it  was  doubtful  whether  at  that  date 
space  could  be  obtained,  that  sufficient  funds  could  not  be  raised,  and 
that  the  time  was  too  short  for  the  preparation  of  a creditable  exhibit. 

The  request  of  the  German  Agricultural  Society  that  the  Association 
cooperate  with  it  in  its  experiments  on  the  preservation  of  barnyard 
manure,  which  are  to  be  continued  for  four  years,  was  presented  by  Hr. 
Vogel,  chemist  to  the  Society. 

Prof.  Atwater  spoke  upon  the  desirability  of  closer  relationship  be- 
tween the  experiment  stations  of  different  countries,  and  suggested  the 
formation  of  an  international  commission. — E.  w.  A. 


TITLES  OF  ARTICLES  IN  RECENT  FOREIGN  PUBLICATIONS. 


The  alkaloids  of  the  seeds  of  white  lupine,  A.  Soldaino. — Gazz.  Chim.;23  (1803), 
p.  143  ; abs.  in  Chem.  Ztg.,  1893,  No.  28,  Bepert.,  pp.  99,  100. 

Studies  on  diastase,  J.  Vuilsteke. — Bui.  Acad.  Belg.,  24  [3],  pp.  577-591 ; abs. 
in  Chem.  Centralbl.,  1893,  I,  No.  14,  p.  657. 

Concerning  the  determination  of  nitrogen  in  nitrates  and  in  nitric  acid  ( Bei- 
trag  zur  Bestimmung  des  Stickstoffs  in  Kalinatronsalpeter  und  in  Salpetersaure),  J.  Stok- 
lasa. — Zeitsch.  angew.  Chem.,  1893,  pp.  161-163 ; abs.  in  Chem.  Centralbl.,  1893,  I,  No.  18, 
p.  857. 

Maly’s  method  for  volumetric  determination  of  phosphoric  acid  (Zur  quanti- 
tativen  Bestimmung  der  Phosphor saure),  C.  Gluckmann. — Zeitsch.  allgem.  osterr.  Apothe- 
ker-Ver.,  1892,  p.  217 ; abs.  in  Chem.  Centralbl.,  1893,  I,  No.  14,  p.  663. 

The  quantitative  separation  of  barium,  strontium,  and  lime  (TJeber  die  Trennung 
des  Baryts,  Strontians,  und  Ealks),  R.  Fresenius. — Zeitsch.  analyt.  Chem.,  32,  Heft  3, 
pp.  312-317. 

Method  of  determining  lime  in  ground  phosphatic  slag  and  other  phosphates, 

A.  F.  Holleman. — Maandblatt  vor  Natuurwetensch.,  18,  pp.  1-4  ; ubs.  in  Chem.  Cen- 
tralbl., 1893,  I,  No.  17,  p.  796. 

Rapid  determination  of  organic  nitrogen  especially  in  urine,  A.  Petit  and  L. 
Mo^fet.— Journ.  Pliarm.et  Chim.,  27,  se'r.  5,  pp.  297-300 ; abs.  in  Chem.  Centralbl., 
1893,  I,  No.  18,  p.  856. 

A method  for  determining  carbon  and  nitrogen  simultaneously  in  organic 
compounds  (Eine  Methode  zur  gleichzeitlgen  Bestimmung  von  Kohlenstoff  und  Sticks  toff 
in  organischem  Verbindungen),  F.  Klingemann. — Ann.  Chem.  u.  Pharm.,  275,  pp.  92- 
102 ; abs.  in  Chem.  Centralbl.,  1893,  I,  No.  24,  pp.  1045, 1046. 

Detection  of  ammonia  with  Nessler’s  reagent  (Zum  Nachweis  desAmmoniaks  mit 
NesslePschen  Beagens),  B.  Neumann. — Chem.  Ztg.,  1893,  No.  49,  p.  880. 

The  various  methods  for  fat  determination  and  their  application  in  practice 
(Die  verschiedenen  Milchiintersuchungsmethoden  und  ihre  Verwendung  fur  die  Praxis), 
Hittcher  —Milch.  Ztg.,  1893,  No.  27,  pp.  339-341. 

The  gravimetric  methods  for  determining  reducing  sugars  with  alkaline  cop- 
per ■ solution  ( TJeber  die  gewichtsanalytischen  Methoden  zur  Bestimmung  reducirender 
Zucker  durch  alkalische  Kupferlos ungen)  E.  Nihoul. — Chem.  Ztg.,  1893,  No.  29,  p.  500. 

The  determination  of  isomaltose  (TJeber  die  Bestimmung  der  Isomaltose),  A..  Bau. — 
Chem.  Ztg.,  1893,  No.  29,  p.  499. 

On  the  use  of  chrysotile  fiber  in  proximate  organic  analyses  (milk,  butter, 
cheese,  fats,  oils,  soap,  spirits,  sirups,  molasses,  coffee,  etc.),  T.  Macfarland. — 
Analyst,  Apr.,  1893,  pp.  73-90. 

On  Kreis’s  modification  of  the  Reichert-Meissl  method  for  butter  analysis  (Zur 
Kreis’schen  Modification  der  Beichert-MeissV schen  Butterprufung  auf  Margarine),  A. 
Prager  and  J.  Stern. — Chem.  Ztg.,  1893,  No.  27,  pp.  468,  469. 

On  Kreis’s  method  for  determining  volatile  fatty  acids  in  butter,  and  modifi- 
cations of  it  ( TJeber  die  Verseifung  von  Fettnn  mit  concentrirter  Schwefelsdure  nach  Kreis 
und  deren  Modificationen),  A.  Prager  and  J..  Stern... — Chem.  Ztg.,  1893,  No.  49,  p.  880. 

2916 — -No.  11 8 m 


984 


EXPERIMENT  STATION  RECORD. 


The  chemical  examination  of  wines,  and  the  determination  of  extract  and 
sugar  in  young  wines  ( Ueber  die  chemische  Beurtheilung  der  Weine  und  die  Bestimmung 
des  Extract-  und  Zuckergehaltes  in  jungen  Weinen),  J.  Nessler. — Chem.  Ztg.,  1893,  No. 
49,  p.  878. 

Method  for  the  complete  analysis  of  potatoes  and  other  tubers,  and  the  com- 
position of  the  Cetewayo  potato  (Methode  zur  vollststdndigen  Analyse  der  Knollen- 
gewachse  und  die  Zusammensetzung  der  Cetewayo-Kartoffel ) A.  von  Asboth. — Chem. 
Ztg.,  1893,  No.  41,  pp.  725,  726. 

Apparatus  for  drying  at  constant  temperature  under  diminished  or  ordinary 
atmospheric  pressure  ( Apparat  zum  Trocknen  bei  beliebiger,  constanter  Temper atur  im 
Luftverdiinnten  Baum  oder  bei  gewohnlichem  Luftdruck),  C.  Lonnes. — Chem.  Ztg.,  1893, 
No.  29,  p>502,  Ulus. 

Air  sand  baths  ( Luftsandbader ),  H.  Londahl. — Chem.  Ztg.,  1893,  No.  29,  p.  503. 
The  genus  Microthamnion,  J.  Ag.  {Die  Gattung  Microthamnion,  J.  Ag.=Sierospora, 
Harv.),  F.  Schmitz. — Ber.  deut.  bot.  Ges.,  11,  Heft  4,  p.  273. 

Synopsis  of  genera  and  species  of  Malvaceae,  E.  G.  Baker. — Journ.  Bot.,  31, 

p.  212. 

New  orchids. — Keiv  Misc.  Bui.,  No.  74  and  75,  pp.  61-65. 

Concerning  the  appearance  of  diastase  in  the  endosperm  ( Ueber  den  Eintritt  von 
Diastase  in  des  Endosperm),  J.  Gruss. — Ber.  deut.  bot.  Ges.,  11,  Heft  4,  p.  286. 
Chemistry  and  physiology  of  the  leaf,  H.  T.  Brown  and  G.  H.  Morris.— Journ. 

Chem.  Soc.,  53,  pp.  604-677. 

A critical  review  of  the  information  concerning  the  concealed  iron  in  plants 
and  the  alleged  iron  contents  of  potassium  hydroxides  ( Kritische  Uniersuchungen 
iiber  den  Nachweis  masldrten  Eisen  in  der  Pflanze  und  den  angeblichen  Eisengehalt  des 
Kaliumhydroxyds),  C.  Muller. — Ber.  deut.  bot.  Ges.,  11,  Heft  4,  p.  252. 

Cause  of  the  bluish  color  in  grains  {Blaues  Getreide),  T.  Waage. — Pliarm.  Central- 
halle,  34,  pp.  73-79;  abs.  in  Chem.  Centralbl.,  1893,  I,  No.  13,  p.  611. 

The  localization  of  oxalic  acid  in  plants  {Die  Localisation  der  Oxalsaure  in  der 
Pflanze ),  R.  Giessler. — Jenaische  Zeitsch.,  27,  pp.  344-378;  abs.  in  Chem.  Centralbl., 
1893,  I,  No.  16,  pp.  743,  744. 

Osmosis  in  the  manufacture  of  sugar  {Ueber  Osmose),  F.  Stroiimer. — Oesterr. 

ungar.  Zeitsch.  Zuckerind.  u.  Landiv.,  1893,  Heft  2,  pp.  234-236. 

On  nitrification  {Zur  Kenntniss  der  Nitrifikation) , Godlewsky. — Anz.  Akad.  Wis- 
sensch.  in  Krakau,  1892;  abs.  in  Centralbl.  Bakt.  u.  Par.,  13,  pp.  359,  360,  and  in  Chem. 
Centralbl.,  1893, 1,  No.  26,  pp.  1082,  1083. 

Experiments  on  the  question  whether  nitrates  are  indispensable  to  the  devel- 
opment of  agricultural  plants  ( Versuche  zur  Entscheidung  der  Frage  ob  salpetersdure 
Salzefiir  die Entwicklung  der  landwirthschaftlichen  Kulturgew delis e unentbelirlich  sind),  O. 
Pitsch. — Landw.  Vers.  Stat.,  42,  Heft  1 and  2,  pp.  1-96. 

New  experiments  with  plants  collecting  nitrogen,  and  their  employment  in 
agricultural  practice  {Die  neueren  Versuche  mit  stickstoffsammelnden  Pflanzen  und  deren 
Verwertung  fur  den  landwirthschaftlichen  Betrieb),  H.  Walfarth. — Abs.  in  Chem.  Cen- 
tralbl., 1893,  I,  No.  22,  p.  990. 

Contributions  to  the  nitrogen  question  {Beitrdge  zur  Stickstofffrage),  A.  Peter- 
mann. — Abs.  in  Chem.  Centralbl.,  1893,  I,  No.  22,  pp.  988,  989. 

The  interchange  between  leguminous  plants  and  the  bacteria  causing  root 
tubercles  ( Ueber  die  Wechselbeziehungen  zwischen  den  Knollclienerzeugenden  Bakterien 
und  den  Leguminosen) , F.  Nobbe  and  L.  Hiltner. — Sachs,  landw.  Zeitsch.,  1893,  No.  16, 
pp.  165-169. 

The  influence  of  humidity  on  the  development  of  root  tubercles  of  leguminosae 

{Influence  de  VhumidiU  sur  le  d&veloppement  des  nodosites  des  legumineuses) , E.  Gain. — 
Compt.  rend.,  116  {1893),  No.  24,  pp.  1394-1396. 

Report  of  the  botanical  division  of  the  experiment  station  at  Mockern  for 

1892  {Bericht  iiber  die  Thatigkeit  der  botanischen  Abteilung  der  kgl.  Versuchsstation 


FOREIGN  INVESTIGATIONS.  985 


Mockern,  1892),  P.  Uiilitzsch. — Sachs,  landw.  Zeitsch.,  1893,  No.  10,  pp.  93-95,  No.  14, 
pp.  141-143,  and  No.  18,  pp.  189-191. 

On  a new  method  for  the  bacteriological  examination  of  water,  A.  B.  Grif- 
fiths.— Chem.  News,  67,  No.  1747,  pp.  234-236,  Ulus. 

Studies  on  the  pathogenic  action  of  the  lactic  acid  bacillus,  R.  Wurtz  and 
Leudet. — Arch.  m6d.  experim.  et  d’anat.  pathol.,  3,  No.  4;  abs.  in  Chem.  Centralbl., 
1893,  I,  No.  16,  pp.  740,  741. 

Tobacco  fermentation,  J.  N.  Davalos. — Abs.  in  Chem.  Centralbl.,  1893,  I,  No.  18, 
p.  840. 

Biological  stations  for  fresh-water  fish  ( Biologische  Stationen  fur  Sussivasser - 
fische),  W.  von  Wangenheim. — Oesterr.  landw.  Wochenbl.,  1893,  No.  15,  p.  114. 

Effect  of  the  weather  on  the  sugar-beet  crops  of  1891  and  1892  ( Die  Wirkung 
des  Wetters  auf  die  Zuckerruben-Ernten  der  Jahre  1891  und  1892),  W.  Rimpau. — Landw. 
Jahrb.,  22,  Heft  4 , pp.  503-516. 

An  improved  auger  for  use  in  soil  investigations  ( Der  neue  verbesserte  Bohr- 
stock  zur  TJntersuchung  des  Bodens). — Deut.  landw.  Presse,  1893,  No.  35,  pp.  383,  384. 

The  importance  of  green  manuring  ( Die  wirtschaftliche  Bedeutung  der  Griindung- 
ung),  J.  Kuhn. — Oesterr.  landw.  Wochenbl.,  1893,  No.  18,  p.  138,  and  No.  19,  p.  146. 

The  preservation  of  barnyard  manures  (Zur  Frag e der  Diinger-Conservirung),  R.  ; 
Heinrich. — Landw.  Ann.  meckl.  pat.  Ver.,  1893,  No.  19,  pp.  147-149. 

Results  of  comparative  trials  of  various  phosphates,  especially  compari- 
sons of  Thomas  slag  with  mineral  or  raw  phosphates,  G.  Smets  and  C.  Schrei- 
ber. — Abs.  in  Fiihling’s  landw.  Ztg.,  1893,  Heft  11,  pp.  364-372;  Heft  12,  pp.  380-387. 

Chile  saltpeter  for  sugar  beets  (Zur  Anwendung  des  Chilisalpeters  fur  die  Zucker- 
ruben),  M.  Maercker. — Magd.  Ztg.;  abs.  in  Landw.  Ann.  meckl.  pat.  Ver.,  1893,  No. 

18,  pp.  139,  140. 

Report  of  the  fertilizer  control  at  the  Mockern  Experiment  Station  in  1892 

(Bericht  iiber  die  Thatigkeit  der  Diinger-Kontrolle  an  der  Konigl.  Sachs,  landw.  Versuchs- 
station  Mockern  im  Jahre  1892),  O.  Bottcher. — Sachs,  landw.  Zeitsch.,  1893,  No.  25,  pp. 
279-282. 


Examination  of  the  barley  crop  of  1892  of  different  sections  (Die  Gersten  des 
Jahrganges  1892),  Strassmann  and  M.  Levy. — Chem.  Ztg.,  1893,  No.  27,  p.  469. 

Polygonum  sakhalinense  as  a new  forage  plant  (Sur  le  Polygonum^lc^B^ense, 
envisage  au  point  de  vue  de  V alimentation  du,  betail),  Doumet-Adanson^Oow 
116  (1893),  No.  24,  pp.  1408-1410. 

Experiments  with  varieties  of  grain  and  peas  grown  in  different  provinces 

(Vergleichen  Anbauversuche  mit  Getreide-und  Erbsensorten  verschiedener  Provinzen).  D. 
Sakellario. — Oesterr. -un gar.  Zeitsch.  Zuckerind.  u.  Landiv.,  1893,  pp.  194-212. 
Production  of  tubers  inside  of  the  potato,  A.  B.  Bendle. — Jour.  Bot.,  31,  p.  193. 
The  propagation  of  the  sugar  beet  without  seed  (Die  Vermehrung  der  Zuckerriibe 
ohne  Samen),  H.  Briem.— Oesterr.  landw.  Wochenbl.,  1893,  No.  20,  pp.  155,  156. 

Analysis  of  tobacco  and  its  products  (Analyse  des  Tabakes  und  seiner  Fabricate), 
V.  Vedrodi. — Zeitsch.  analyt.  Chem.,  32,  Heft  3,  pp.  277-295. 

The  Lebanon  cedar  (Die  Lebanon-Cedar,  Cedrus  Libani,  Barr.). — Deut.  landw. 
Presse,  1893,  No.  46,  p.  502. 

The  distribution  of  plant  diseases  by  means  of  seeds  (Die  Verschleppung  von 
Pjlanzenkrankheiten  durch  Samerein),  F.  Noock. — Zeitsch.  landw.  Ver.  Hessen,  1893, 
No.  20,  pp.  161,  162.  ■ 

Studies  of  a disease  affecting  apricot  trees  at  present  prevailing  in  the  vicinity 

of  Mentz  (Studien  iiber  eine  gegenwartig  in  Mombach  bei  Mainz  herrschende  Krankheit 
der  Aprikosenbaume  und  iiber  die  Erscheinungen  der  Blattranddiirre) , R.  Aderhold. — 
Landw.  Jahrb.,  22  (1893),  Heft  3,  pp.  435-457. 

The  control  of  potato  rot  by  means  of  copper  sulphate  (Die  Bekampfung  der 
Kartoffelkrankheit  durch  die  Verwendung  von  Kupfer vitriol),  A.  Leydecker. — Oesterr . 
landw.  Wochenbl.,  1893.  No.  21,  pp  163 , 164. 
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Palm  weevil  of  British  Honduras. — Kew  Misc.  Bui.  No.  74  and  75,  pp.  27-60. 

British  hawkweeds,  E.  F.  and  W.  R.  Linton. — Journ.  Bot.,  31,  p.  195. 

Effect  of  mildew  on  the  composition  of  bread  ( Versuche  uber  den  Einfluss  dee 
Schimmelns  auf  die  Zusammensetzung  des  Brodes),  T.  Dietrich. — Ber.  11.  Fersamm.  bay- 
rischer  Vertreter  angew.  Chern.,  1893,  p.  93;  abs.  in  Zeitseh.  analyt.  Chem.,  32,  Heft  3,  p. 
362. 

Dried  sugar-beet  diffusion  residue  as  food  for  farm  animals  ( Ueber  Trocken- 
schnitzel  und  deren  Ferfiitterung),  Krempe .—Mollc.  Ztg.,1893,  No.  17,  pp.  223,  224. 

On  the  digestibility  of  milk  and  bread  ( Beitrdge  zur  Kenntniss  der  Ferdaulichkeit 
der  Milch  und  des  Brotes),  A.  Magnus-Boy.— Arch,  de  Physiol.,  53  (1893),  p.  544;  abs. 
in  Chem.  Ztg.,  1893,  No.  38,  Bepert.,  p.  136. 

The  results  of  feeding  a ration  deficient  in  albuminoids  ( Die  Folgen  einer  aus- 
reichenden  aber  eiweissarmen  Nahrung),  I.  Munk. — Arch.  path.  Anat.,  132,  pp.  91-157; 
abs.  in  Chem.  Centralbl.,  1893,  I,  No.  25,  pp.  1072, 1073. 

Observations  on  the  effect  of  feeding  calves  and  pigs  on  the  cooked  milk  of 
cows  suffering  from  mouth  and  foot  diseases  (Beobachtungen  welche  beim  Ferfut- 
tern  anfgekochter  Milch  von  maul-  und  klauen seuch ekranken  Kiihen  an  Kalber  und 
Schiveine  gemacht  sind),  Georgesohn. — Konigsberger  land-  u.  forstiv.  Ztg.,  1893,  No.  5, 
pp.  26,  27. 

Feeding  dairy  cows  ( TJeber  Fiitterung  der  Kuhe),  A.  Schmid. — Molk.  Ztg.,  1893,  No. 
18,  pp.  237,  238;  No.  19,  pp.  254,  255. 

Effect  of  various  feeding  stuffs  on  the  qualities  of  milk  ( Der  Einfluss  derverschie- 
denartigen  Futtermittel  auf  die  Bescliaffenheit  der  Milch). — Schweiz.  Milch  Ztg.  9 (1893), 
No.  4;  Molk.  Ztg.,  1893,  No.  15,  pp.  197, 198. 

Adulteration  of  oleomargarine  with  sunflower-seed  oil  ( Verfalschung  von  Mar- 
garin  mit  Sonneblumenol) , A.  Jolles  and  E.  Wild. — Chem.  Ztg.,  1893,  No.  49,  p.  879. 

Oils  from  apricot,  cherry,  plum,  and  peach  stones,  and  their  possible  use  as 
adulterants  of  olive  oil,  C.  Micko. — Zeitseh.  osterr.  Apoth.  Fer.,  31,  p.  175;  abs.  in 
Analyst,  June,  1893,  p.  149. 

A new  method  for  detecting  cotton-seed  oil  in  lard  and  olive  oil,  and  the  ap- 
proximate estimation  of  cotton-seed  oil  in  lard  ( Ueber  eine  neue  Methode  zum  Nach- 
iveis  von  Baumwollsamenol  in  Schweinefett  und  Olivenol  und  uber  die  anndhernde  Schatz- 
ung  des  Gehaltes  an  Baumwollsamenol  im  Schweinefett),  F.  Gautter. — Zeitseh.  analyt 
Chem.,  32,  Heft  3,  pp.  309-312. 

Detection  of  extracted  tea,  W.  A.  Ticiiomirow. — Chem.  News,  67,  (1893),  No. 
1744,  p.  196. 

The  exhalation  of  carbonic  acid  and  water  from  the  skin  (Die  Kohlensaure  und 
Wasserausscheidung  der  Haut),  Schierbeck. — Arch.  Anat.  u.  Physiol.,  1893,  p.  116;  abs. 
in  Chem.  Centralbl.,  1893,  I,  No.  25,  p.  1073,  and  in  Centralbl.  med.  Wissenscli.,  1893,  p. 
305. 

Effect  of  light  on  animals  (Einfluss  des  Fichtes  auf  den  thierischen  Organismus), 
~H.  Weiske. — Oesterr.  landw.  Wochenbl.,  1893,  No.  20,  p.  156. 

The  effect  of  variations  in  the  humidity  of  the  air  in  warm  weather  on  the 
animal  body  (Schwankungen  der  Luftjeuchtigkeit  bei  hohen  Temperaturen  in  ihrern  Ein- 
fluss auf  den  thierischen  Organismus),  Rubner. — Arch.  Hyg.,  16,  Heft  2,  pp. 101-104. 

Effect  of  exercising  the  lacteal  glands  on  productiveness  (Einfluss  der  Uebung 
der  Milchdriise  auf  die  Milch ergiebigkeit),  V.  Uhrman. — Molk.  Ztg.,  1893,  No.  16,  pp. 
209,  210. 

Importance  of  fat  in  nutrition  (Bedeutuna  des  Fettes  in  der  Nahrung),  A.  Fick. — 
Sitzungsber.  physikal-med.  Ges.  zu  Wurzburg,  1892,  p.  Ill;  abs.  in  Chem.  Centrabl. 
1893,  I,  No.  13,  pp.  616,  617. 

The  importance  of  albuminoid  food  in  human  nutrition  (Die  Bedeutung  des 
Eiiveisses  fur  die Ernahrung  des  Menschen),  F.  Hirschfeld. — Berliner  klin.  Wochensch., 
30,  pp.  324-329;  abs.  in  Chem.  Centralbl.,  1893,  1,  No.  17,  pp.  790,  791. 

In  what  manner  is  albuminoid  metabolism  in  the  animal  cell  influenced  by 
albuminoid  nutrition?  (In  welcher  Weise  beeinflusst  die  Eiweissnahrung  den  Ehoeiss- 
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stoffivechsel  der  thierisclien  Zellef),  B.  Bchondorff. — Arch.  ges.  Physiol.,  54  (1893), 
Heft  7,  8,  and  9,  pp.  420-483. 

Some  laws  of  albuminoid  metabolism  ( Ueber  einige  Gesetze  des  Eiweissstoff- 
wechsels),  E.  Pfluger. — Arch.  ges.  Physiol.,  54  (1893),  Heft  7,  8,  and  9,  pp.  333-419. 

The  effect  of  carbonic  acid  on  the  diastatic  and  peptonizing  ferments  in  the 
animal  body/ V.  P.  Schierbeck. — Skandinav.  Arch.  Physiol.,  3,  p.  343;  abs.  in  Chem. 
Centralbl.,  1893,  1 , Ho.  16,  p.  745,  and  in  Centralbl.  Physiol.,  6,  pp.  742-744. 

The  behavior  of  pentoses  in  the  animal  body  ( Verhalten  der  Pentosen  ini 
Tierkorper) , E.  Salkowski. — Centralbl.  mod.  Wissensch.,  1893,  pp.  193,  194;  abs.  in 
Cliem.  Cenirabi.,  1893,  I,  No.  16,  p.  746. 

Behavior  of  pentoses  in  the  human  body  ( Verhalten  der  Pentaglykosen  im  mensch- 
lichen  Organismus),  W.  Ebstein. — Arch.  path.  Anat.,  132,  pp.  368,  369;  abs.  in  Chem. 
Centralbl.,  1893,  I,  No.  25,  p.  1073. 

Effect  on  the  metabolism  of  the  dog  of  feeding  once  daily  or  the  same 
amount  of  food  in  several  portions  (Der  Einfluss  taglicli  einmaliger  Oder  fraktionier- 
ter  Nahrungsaufnahme  auf  den  Stoffivechsel  des  Hundes),  C.  Adrain. — Zeitsch.  physiol. 
Chem.,  17,  pp.  616-633;  abs.  in  Chem.  Centralbl.,  1893,  I,  No.  17,  pp.  793,  794. 

The  growth  of  tuberculosis  germs  upon  vegetable  media  (TJeber  das  Wachsthum 
von  Tuberkelbacillen  auf  pflanzlichen  Nahrboden),  Sander. — Arch.  Hyg.,  16,  Heft  3,  pp. 
238-311. 

Experiments  in  inoculating  ten  steers  with  tuberculin  (Fin  neuer  Impfversuch 
mit  Tuberkulin). — Landuf.  Wochenbl.  Schles.- Holst.,  1893,  No.  23,  pp.  219-221. 

The  fat  content  of  the  milk  of  Mecklenburg  herds  (Der  Feitgehalt  der  Milch 
mecklenburgischer  Herden),  P.  Vieth. — Milch  Ztg.,  1893,  No.  17,  pp.  274,  275. 

Nuclein  content  of  human  milk  and  cow’s  milk  (Der  Nucleingehalt  der  Frauen- 
und  Euhmilch),  Szontagh. — Ungar.  Arch.  Med.,  1892,  p.  192;  abs.  in  Chem.  Centralbl., 
1893,  I,  No.  22,  p.  985. 

Identification  and  determination  of  lactose  in  various  kinds  of  milk,  G.  Deni- 

Gi5s. — Journ.  Pharm.  et  Chim.,  27,  ser.  5,  pp.  413-417;  abs.  in  Chem.  Centralbl.,  1893, 1, 
No.  26,  pp.  1092, 1093. 

On  the  reaction  of  milk — I?  Union  pharm.;  abs.  in  Milch  Ztg.,  1893,  No.  16,  p.  257. 

On  the  relation  between  the  specific  gravity  and  the  fat  content  of  milk  sol- 
ids in  its  bearing  on  Fleischmann’s  formula  (Ueber  die  durch  die  Giltigkeit  der 
Fleischmann’ scheh  Formel  bedingte  Beziehung  zwischen  dem  spezifischen  Gewicht  und  dem 
prozentischen  Feitgehalt  der  Trockensubstanz  der  Milch),  J.  Nisius. — Milch  Ztg.,  1893, 
No.  17,  pp.  272-274. 

The  chemical  differences  between  cows’  milk  and  human  milk  and  the  means 
for  making  them  alike  (Die  chemischen  Unterscliiede  zwischen  Kuh-  und  Frauenmilch 
und  die  Mittel  zu  ihrer  Ausgleichung),  Soxhlet. — Milnchener  med.  Wochensch.,  1893,  No. 
4;  abs.  in  Chem.  Centralbl.,  1893,  I,  No.  15,  pp.  703,  704. 

Studies  on  the  milk  of  inoculated  animals  (Beitrage  zur  Kenntniss  der  Milch  immu- 
nisierier  Tiere),  Brieger  and  Ehrlich. — Zeitsch.  Hyg.,  13,  pp.  336-346;  abs.  in  Chem. 
Centralbl.,  1893,  I,  No.  13,  p.  620. 

The  relation  of  phosphates  and  casein  to  lactic  fermentation  ( Ueber  die  Bezie- 
hungen  der  Plxosvhate  und  des  Caseins  zur  Milchsaureqdhrunq) , H.  Timpe. — Chem.  Ztq., 
1893,  No.  43,  pp.  757,  758. 

Bacteriology  in  its  relations  to  dairying  (Die  Bakieriologie  in  ihrer  Beziehung  zur 
Milchwirtschaft),  P.  Schuppan. — Centralbl.  Bakt.  u.  Par.,  13,  pp.  527-531. 

Qualities  of  milk  sterilized  by  Soxhlet’s  method  (Die  Beschaffenheit  sterilisierter 
Milch  nach  Soxhlet),  Pauly. — Molk.  Ztg.,  1893,  No.  22,  pp.  295,  296. 

The  artificial  souring  of  cream  with  pure  cultures  of  bacteria  (Die  kiinstliche 
Sduerung  des  Bahmes  mittelst  Beinculturen  von  Milchsdurebakterien) , F.  Lafar. — Oesterr. 
landiv.  Wochenbl.,  1893,  No.  16, pp.  123,  124;  and  No.  19, pp.  147, 148. 

How  can  milk  be  kept  from  souiing,  and  what  is  the  best  temperature  for 
separating  the  cream?  (Wodurch  kannman  die  Milch  langer  friscli  erhalten,  und  welche 
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Temperatur  ist  bei  der  Centrifugirung  der  Milch  als  die  giinstigste  anzusehen?), 
Hittcher. — Braunschwg . landw.  Ztg.,  1893,  No.  17,  p.  '70. 

On  the  preservation  of  milk  in  Norway  with  boracic  acid  ( TJeber  Konservierung 
der  Milch  in  Norwegen  mittelst  Borsdure),  H.  Weigmann  and  J.  Sebelien. — Milch 
Ztg.,  1893,  No.  16,  p.  264. 

Sponge  and  sand  filters  for  removing  dirt  and  bacteria  from  milk  {Die  Wirlcung 
von  Schwamm  und  Eiesfiltern  auf  die  Beinigung  der  Milch  von  Schmutzteilen  und  Balc- 
terien),  Schuppau. — Abs.  in  Molk.  Ztg.,  1893,  No.  18,  pp.  241,  242. 

Danger  from  consuming  the  milk  of  sick  cows  {Welche  Gefahren  erwachsen  fiir 
den  Mens  chen  ans  dem  Genuss  der  Milch  hr  anker  Here  ?),  F.  Baum, — Arch.  Wissensch.  u. 
pralc.  Tierheilkunde,  18,  Heft  3 and  4;  abs.  in  Deut.  landw.  Prcsse,  1893,  No.  28,  p.  296; 
No.  29,  pp.  308,  309 ; No.  32, p.  344;  No.  33,  pp.  352,  253;  and  No.  366,  p.  34. 

The  sampling  of  milk  {Die  Entnalime  von  Milchproben),  J.  Siedel. — Allg.  Molk. 
Ztg.,  1893,  No.  15,  pp.  3,  4;  No.  16, pp.  3,  4. 

Determination  of  fat  in  milk  by  the  Weiss  method  {Zur  Bestimmung  des  Fettge- 
haltes  der  Milch  nach  Weiss),  Lang. — Pharm.  Ztg.,  38,  p.  219;  ahs.  in  Chem.  Centralbl., 
1893,  I,  No.  21,  p.  960. 

A new  method  for  determining  the  fatty  matter  of  milk,  L.  Liebermann  and 
S.  Szekely. — Chem.  News,  67  {1893),  No.  1751,  pp.  280, 281. 

The  Lister-Babcock  milk  tester,  with  some  suggestions  for  extending  its  use, 
G.  Embry.—  Analyst,  May,  1893,  pp.  118-125. 

The  Leffmann-Beam  method  for  the  estimation  of  fat  in  milk,  part  II,  II.  D. 
Richmond.—  Analyst,  May,  1893,  pp.  130-134. 

The  action  of  heat  on  milk,  H.  D.  Richmond  andL.  K.  Boseley. — Analyst,  June, 
1893,  pp.  141,  142. 

The  calculation  of  the  efficiency  of  milk  separators  {TJeber  die  Bereclinung  der 
Wirlcung  von  Milchcentrifugen  aus  deren  Abmessungen),  Gieseler. — Landw.  Jahrb., 
22,  Heft  4,pp.  569-580;  and  Milch  Ztg.,  1893 , No.  19,  pp.  303,  304. 

What  are  the  requirements  necessary  to  the  production  of  first  quality  but- 
ter in  cooperative  creameries?  ( Welche  Beding  ungen  sind  zu  erfiillen  um  in  Genossen- 
schafis-Molkereien  feinste  Butter  herzustellen  ?),  Du  Roi. — Molk.  Ztg.,  1893,  No.  19,  pp. 
253,  254. 

On  the  water  content  of  butter  {Aufkldrungenuber  den  Wassergehaltin  der  Butter) 
Abs.  in  Milch  Ztg.,  1893,  No.  16,  pp.  256,  257. 

Edam  Cheese  {Edamer  Ease),  B.  Rost. — Molk.  Ztg.,  1893,  No.  23,  pp.  309,  310. 

Analysis  of  a cheese  made  from  separator  skim  milk,  L.  Carcano. — Staz.  sper. 
agr.  Ital.,  24,  pp.  5-8;  abs.  in  Chem.  Centralbl.,  1893,  I,  No.  19,  p.  895. 

The  effect  of  exclusion  of  air  on  the  ripening  of  Emmenthaler  cheese  ( TJeber  den 
Einfluss  des  Luftabschlusses  auf  die  Beifung  des  Emmenthaler  Eases) , E.  Yon  Freuden- 
reich  and  F.  Schaller. — Schweiz.  Wochensch.  Pharm.,  31,  pp.  78-81;  abs.  in  Chem. 
Centralbl.,  1893,  I,  No.  15,  p.  706. 

Experiments  on  the  formation  of  fat  during  the  ripening  of  cheese  {Versuche 
iiber  die  Fettbildung  bei  der  Beifung  des  Eases),  H.  Jacobstiial. — Arch.  ges.  Physiol.,  54 
{1893),  Heft  7,  8,  and  9,  pp.  484-500. 

The  cause  of  abnormal  ripening  of  cheese  ( TJeber  die  Ursachen  und  die  Erreger  der 
abnormalen  Beifungsvorgdnge  beim  Ease),  L.  Adametz. — Milch.  Ztg.,  1893,  No.  14,  pp. 
219,  220;  No.  15,  pp.  235-240;  and  No.  22,  pp.  354-357. 

Novelties  in  the  manufacture  of  rice  starch  {Neuerungen  in  der  Fabrikation  von 
Beisstdrke),  H.  Schreib. — Chem.  Ztg.,  1893,  No.  44,  pp.  777-780. 

The  purification  of  beet  juice  {TJeber  die  Beinigung  der  Biibensdfte). — Wochenschr. 
Central-Ver.  Biibenzuck.  Ind.,  1892,  No.  11,  p.  158, 159. 

The  application  of  electricity  in  purifying  juice  {Die  Amcendung  der  Electricitat 
bei  der  Saftreinigung),  A.  Stift. — Wochenschr.  Central-Ver.  Biibenzuck. -Ind.,  1893,  No. 
l,p.  2. 

The  effect  of  lime  and  alkalies  on  inverted  sugar  ( TJeber  die  Einwirkung  von  Ealk 
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und  Alkalien  auf  Invertzucker),  L.  Jesser. — Oesterr.  ungar.  Zeitsch.  Zuckerind.  u. 
Landw.,  1898,  Heft  2,  pp.  239^253. 

The  storage  of  crude  sugar  ( Ueber  das  Verlialten  des  Rohzuckers  beim  Lagern),  F. 
Strohmer. — Oesterr.  ungar.  Zeitsch.  Zuckerind.  u.  Landw.,  1893,  Heft  2,  p.  212-233. 

Rapid  method  for  estimating  the  extract  in  wine  ( Zur  raschen  Extractbestimmung 
in  Wein),  Medicus. — Ber.  11.  Versamm.  bayrischer  Vertreter  angew.  Cliem.,  1893,  p.  80; 
abs.  in  Zeitscli.  analyt.  Cliem.,  32,  Heft  3,  p.  362. 

The  judgment  of  wine  from  its  chemical  analysis  (Die  Beurtheilung  der  Heine 
auf  Grand  der  ahemischen • Untersuchung),  J.  Nessler. — Chem.  Ztg.,  1893,  A Jo.  33,  p.  577. 

Studies  on  the  structure  of  wool  fiber  ( Ueber  Strukturverhdltnisse  von  Wollhaaren 
mit  Ankniip fung  an  die  Kohls chmUlt’s che  Erorterung  der  Breslauer  Probes cliur  und  die- 
letztere  selbst),  W.  VON  Nathusius. — Landw.  Jahrb.,  22  (1893),  Heft  4,  pp.  469-502. 

History  of  the  horseshoe  ( Die  Hufeisenfunde  in  Deutschland,  namentlich  in  Siid- 
bayern,  und  die  Geschichte  des  Hufeisens),  R.  Braungart. — Landw.  Jahrb.,  22  (1893), 
Heft.  3,  pp.  325-434. 

Agricultural  machinery  for  the  culture  of  roots  (Altes  und  neues  Ul>ei\  landwirth- 
schaftliche  Mascliinen,  mit  besonderer  Beriicksichtigung  der  Bubenculturgerathe) , H.  Rit- 
ter.— Oesterr.  ungar.  Zeitsch.  Zuckerind.  u.  Landw.,  1893,  Heft  2,  pp.  171-193. 

Annual  report  for  1892  of  the  agricultural  experiment  station  at  Regenwalde 
(Jahresbericht  iiber  die  Thdtigkeit  der  agrikultur-chemischen  Versuchsstation  der  Pom- 
merclien  okonomischen  Gesellschaft  zu  Regenwalde  im  Jahre  1892),  P.  Baessler. — Wocli - 
ensch.  pomm.  okon.  GeS.,  1893,  Ho.  12,  pp.  149-153 . 
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Alabama  College  and  Station. — The  college  and  station  have  met  with  a severe 
loss  in  the  death  of  N.  T.  Lupton,  M.  D.,  LL.  D.,  professor  of  general  and  agricul- 
tural chemistry  in  the  college,  chemist  of  the  station,  and  State  chemist,  which 
occurred  June  11,  at  Auburn,  Alabama. 

Idaho  Station. — The  station  council  and  staff  have  been  organized  as  follows : 
Franklin  B.  Gault,  president  of  the  University  of  Wyoming,  chairman;  Charles  P. 
Fox,  M.  S.,  director,  agriculturist,  and  horticulturist;  John  E.  Ostrander,  A.  M., 
C.  E.,  irrigation  engineer;  Charles  W.  McCurdy,  D.  Sc.,  chemist;  L.  F.  Hender- 
son, Ph.  B.,  botanist;  John  M.  Aldrich,  M.  S.,  entomologist;  and  John  E.  Bone- 
bright,  B.  S.,  meteorologist. 

Indiana  College  and  Station. — S.  G.  Wright  has  been  appointed  assistant 
botanist  of  the  station,  vice  Miss  K.  E.  Golden,  who  becomes  assistant  in  biology  in 
Purdue  University.  A.  W.  Bitting,  professor  of  veterinary  science  in  the  Florida 
Agricultural  College,  has  been  elected  professor  of  veterinary  science  in  Purdue 
University  and  veterinarian  of  the  Indiana  Station,  vice  W.  L.  Williams.  George  R. 
Ives  has  been  appointed  assistant  agriculturist  of  the  station. 

A greenhouse  for  pot  experiments  is  in  course  of  erection  at  the  station.  It  is  a 
substantial  glass  structure  40  by  20  feet,  and  will  be  provided  with  about  150  feet 
of  track  for  the  trucks  carrying  plants  growing  in  pots. 

Louisiana  Sugar  School. — The  third  session  of  the  Sugar  School  connected  with 
the  station  at  Audubon  Park,  New  Orleans,  Louisiana.,  will  begin  October  1, 
1893,  and  close  July  1,  1894.  “The  second  session  has  been  well  attended  by  stu- 
dents from  Spain,  the  Hawaiian  Islands,  Cuba,  Nebraska,  Kansas,  and  Louisiana* 
The  object  of  the  school  is  to  produce  experts  in  the  sugar  industry,  and  to  this  end 
a regular  course  has  been  arranged,  covering  thorough  instruction  in  the  growing  of 
cane,  beets,  and  sorghnm;  designing,  construction,  and  operation  of  sugar  houses; 
and  the  practical  manufacture  of  sugar  and  the  chemistry  of  its  products.  For 
those  prepared  for  entering  upon  this  course  two  years  will  be  necessary  for  its  com- 
pletion. This  course  leads  to  graduation.  There  is  also  an  irregular  course  designed 
to  meet  the  wants  of  the  sugar-makers,  engineers,  and  planters  who  have  not  the 
time  for  the  regular  course,  but  wish  to  add  to  their  practical  accomplishments  the 
knowledge  of  the  principles  upon  which  their  work  is  done.  This  course  may  be 
taken  at  any  time,  and  will  consist  of  such  studies  from  the  regular  course  as  the 
student  may  elect.” 

“During  the  harvest,  lasting  usually  three  months,  the  sugar  house  will  be  run 
by  the  students  and  the  professors  in  the  experimental  manufacture  of  sugar.  At 
other  times  it  will  be  used  by  the  professor  of  mechanics  and  the  instructors  in 
sugar-making  for  familiarizing  the  students  with  the  use  of  the  machinery  and  with 
the  art  of  sugar-making.  After  the  crop  season  is  over  the  low-grade  sugars  are 
melted  and  used  by  the  students  for  instruction  in  sugar-making  and  centrifugating. 
Each  student  takes  his  turn  at  firing  the  boilers,  weighing  the  coal  and  water  con- 
sumed, melting  sugar,  boiling  it  to  grain  in  the  vacuum  pan,  and  centrifugaling  the 
masse  cuite.  At  the  end  of  this  round  he  fills  up  properly  and  returns  through  his 
instructor  to  the  director  of  the  school  carefully  prepared  tables  of  the  results  at 
every  point  in  the  process  of  manufacture,  and  of  every  point  arising  in  the  mechan- 
ical execution  of  the  work,  from  firing  with  the  coal  to  the  weight  of  the  condens- 
ing water  evaporated  and  the  final  consumption  of  coal  per  pound  of  sugar  made.” 

The  faculty  consists  of  William  C.  Stubbs,  A.  M.,  Ph.  D.,  director;  Thomas  P. 
Hutchinson,  assistant  director;  J.  T.  Crawley,  A,  M.,  chemist;  J.  L.  Beeson, 
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Ph.  D.,  chemist;  R.  T.  Burwell,  M.  E.,  mechanical  engineer;  E.  E.  Olding,  sugar- 
maker;  and  A.  Lehman,  B.  S.  A.,  chemist. 

Maryland  Station. — C.  V.  Riley,  of  the  U.  S.  Department  of  Agriculture,  has 
been  appointed  entomologist  of  the  station. 

In  a test  of  40  varieties  of  wheat  just  completed  the  average  yield  was  over  30 
bushels  per  acre.  Seven  or  8 varieties  yielded  over  40  bushels,  and  2 varieties — the 
Wisconsin  Triumph  and  Fultz — over  45  bushels.  It  was  thought  that  the  large 
yield  was  principally  due  to  a top  dressing  of  stable  manure  applied  with  a manure- 
spreader  in  January. 

New  York  Cornell  Station. — Fred  W.  Card  has  been  elected  associate  professor 
of  horticulture  in  the  University  of  Nebraska. 

North  Dakota  Station. — J.  B.  Power  has  been  elected  director,  vice  H.  E.  Stock- 
bridge,  Ph.  D. 

Pennsylvania  Station. — The  last  legislature  passed  an  act  appropriating  $3,000 
a year  for  two  years  to  the  station  “ for  the  purpose  of  conducting  experiments  and 
investigations  in  the  culture,  curing,  and  preparation  of  tobacco.  These  experi- 
ments, which  have  already  been  initiated  at  two  points  in  Lancaster  County,  are  to 
be  under  the  management  of  the  Tobacco  Growers’  Society  of  Lancaster  County,  and 
such  other  responsible  associations  as  may  care  to  engage  in  such  work,  but  subject 
to  the  direction  and  control  of  the  station.  The  actual  work  of  experimentation  is 
to  be  carried  on  by  the  respective  associations,  but  the  analyses  and  investigations 
connected  therewith  are  to  be  made  by  the  station  and  the  results  of  the  experiments 
published  in  its  annual  report.  It  is  further  provided  that  no  part  of  the  appro- 
priation shall  be  used  for  the  purchase  of  land,  and  that  experiments  shall  be  car- 
ried on  under  the  act  in  not  less  than  two,  nor  more  than  five,  separate  localities. 
Provision  is  also  made  for  the  publication  of  results  in  the  form  of  bulletins,  one 
copy  of  each  of  which  is  to  be  sent  to  every  newspaper  in  the  State.” 

Texas  Station. — J.  H.  Connell,  M.  S.,  professor  of  agriculture  in  the  Mississippi 
College,  has  been  appointed  director  of  the  station,  vice  G.  W.  Curtis,  M.  S.  A. 

Wyoming  College  and  Station. — The  following  appointments  have  been  made  by 
the  board  of  trustees : E.  I.  Antrim,  Ph.  D.,  professor  of  English ; W.  C.  Knight,  A.  M., 
professor  of  mining  and  metallurgy,  and  geologist  of  the  station;  I.  M.  Morse,  Ph.  B., 
assistant  professor  of  French  and  German  ; J.D.  Conley,  Ph.D.,  physicistof  thestation. 

Ontario. — The  following  statistics  of  agriculture  in  Ontario  are  taken  from  a 
recent  circular  issued  by  the  Bureau  of  Industries:  Population  2,114,321;  number  of 
acres  of  cleared  land  11,988,426;  horses  688,814;  cattle  2,029,140;  sheep  1,850,473; 
pigs  996,974;  poultry  7,078,973;  value  of  farm  lands,  buildings,  implements,  and 
live  stock,  $979,977,244. 

The  area,  x>roduce,  and  value  of  field  crops  in  Ontario  in  1892. 


Field  crops. 

Acreage. 

Products 
in  1892. 

Yield  per  acre. 

Value  of 
crop  of 
1892. 

Market  price. 

1892. 

Eleven 

years. 

1892. 

Eleven 

years. 

1892. 

Eleven 

years. 

Bushels. 

Bush. 

Bushels. 

Cents. 

Cents. 

Fall  wheat 

966, 522 

908,636 

20,  492, 497 

21.2 

20.1 

$14,  488, 195 

70.7 

88.0 

Spring  wheat 

651,  302 

571,525 

8,  290,  395 

12.7 

15.4 

5,  620,  888 

67.8 

87.7 

Barley 

499,  225 

721,062 

12,  274,  318 

24.6 

25.9 

5,  069,  293 

41.3 

53.7 

Oats 

1,  861,  469 

1,  681,  229 

64,  758, 053 

34.8 

35.1 

19,  945,  480 

30.8 

35.5 

Rye 

73,  073 

100, 857 

1, 132,  504 

15.  5 

16.2 

631,937 

55.8 

59.7 

Peas 

774,  732 

678, 578 

14,494,  430 

18.7 

20.6 

8,  551,  714 

59.0 

61.4 

Corn  (in  the  ear) 

181,  463 

( ( 

11,  229,  498 

61.9 

2,  953,  358 

26.3 

31.  6 

Corn  (tons  for  silo)  

91,  403 

< 202, 877< 

948, 907 

10.  38 

1,897,814 

Buckwheat 

125, 104 

74,  309 ^ 

2,  521.  214 

20.2 

20.4 

1,  063,  952 

42.2 

41.6 

Beans  

33,  249 

26,  841 

535,  931 

16.1 

17.7 

529,  500 

98.8 

114.4 

Potatoes 

145,  703 

154,  563 

12,  289,  817 

84.3 

118.0 

6,194.  068 

50.4 

45.3 

Mangel-wurzels 

22,  026 

19,  772 

10,  350,  474 

470.  0 

440.  0 

828, 038 

Carrots 

9,  941 

10,  379 

3,  827,  361 

385.  0 

354.0 

478, 420 

Turnips  - . 

129, 627 

107, 187 

63,  541,  641 

490.  0 

418.  0 

6,  354, 164 

Tons. 

Tons. 

Tons. 

Hay  and  clover 

2,  515,  367 

2,  310,  938 

4,  384,  838 

1.74 

1.39 

35, 955,  672 

$8.  20 

$10.  08 

Total 

8,  080,  206 

7,  568,  753 

110,  562, 493 

1 
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“The  average  wages  paid  to  laborers  per  year  were  $156  with  board,  and  $253 
without  board;  for  the  working  season  $16.52  was  the  average  per  month  with  board 
and  $25.92  without  board;  domestic  servants  averaged  $&21  per  month. 

“ The  average  temperature  for  the  six  growing  months  (April-September)  in  1892 
was  58.61°,  being  nearly  1°  above  the  average  season  of  eleven  years.  The  total 
sunshine  for  the  same  months  was  1,346.9  hours,  or  eight  hours  below  the  average. 
The  rainfall  amounted  to  20.16  inches  as  compared  with  15.45  inches,  the  average 
season’s  rainfall  for  the  eleven  years.” 

International  Exhibition  of  Fruit  Culture. — The  Society  of  Fruit  Culture 
of  Russia  announces  an  international  exhibition  of  fruit  culture,  to  be  held  under 
its  auspices  at  St.  Petersburg  in  the  autumn  of  1894.  Its  object  is  stated  to  be  to 
show  “the  present  condition  in  Russia  and  other  countries  of  the  cultivation  of 
fruits  and  vegetables,  viticulture,  the  cultivation  of  medicinal  plants,  horticulture, 
and  the  manufacture  of  their  products.” 

A congress  of  pomologists  will  be  convened  simultaneously  with  the  exhibition, 
and  all  persons  interested  in  horticulture  and  pomology,  whether  in  Russia  or  in 
other  countries,  are  invited  to  participate  in  the  exhibition.  The  classification  for 
the  exhibition  is  as  follows:  (1)  Fresh  fruits ; (2)  fresh  vegetables;  (3)  dried  fruit 
and  vegetables,  preserved  or  treated  by  other  processes;  (4)  wine,  cider,  perry,  and 
other  fruit  beverages ; (5)  hops  and  medicinal  herbs;  (6)  seeds;  (7)  fruit  trees  and 
bushes;  (8)  horticultural  implements  and  appliances,  and  technicality  of  produc- 
tion; (9)  literary,  scientific,  and  educational  accessories,  collections,  plans,  etc. 

Persons  desirous  of  further  information  are  referred  to  the  office  of  the  Interna- 
tional Exhibition  of  Fruit  Culture,  1894,  Imperial  Agricultural  Museum  Fontanka, 
lOSt.  Petersburg,  Russia. 

Foreign  visitors  to  the  World’s  Fair. — A committee  of  ten  members  of  the 
Hungarian  National  Agricultural  Society  of  Buda-Pesth  is  to  visit  this  country  to 
attend  the  World’s  Columbian  Exposition  and  study  our  agricultural  colleges  and 
experiment  stations,  as  well  as  our  agriculture  in  general.  For  this  purpose  they 
have  planned  quite  extensive  journeys  to  various  parts  of  the  country. 

Prof.  Dr.  Alexander  Herzfeld,  lecturer  at  the  Royal  Agricultural  and  Technical 
Institute  at  Berlin  and  director  of  the  Chemical  Laboratory  of  the  German  sugar- 
beet  industry,  will  visit  this  country  under  a commission  from  the  Imperial  Govern- 
ment of  Germany  to  study  our  agriculture,  and  especially  experimental  work  in 
sugar-beet  and  sorghum  culture  and  sugar-making  from  these  crops.  He  will  be 
accompanied  by  Dr.  Bartz,  director  of  a large  industrial  establishment  at  Brunswick. 

Dr.  Max  Sering,  author  of  an  important  work  on  American  agriculture  entitled  . 
Die  LandivirthscliaftlicJie  Konlcarrenz  Nordamerilcas  in  Gegenwart  und  Zulcunst  (Leip- 
zig, 1887,  pp.  759),  is  among  the  visitors  to  the  Fair. 


LIST  OF  PUBLICATIONS  OF  THE  UNITED  STATES  DEPARTMENT  OF  AGRICULTURE. 

MAY,  1893. 


Division  of  Botany: 

Bulletin  No.  13,  part  n,  June  1,  1893. — Grasses  of  tlie  Pacific  Slojrn,  Including 
Alaska  and  the  Adjacent  Islands. 

Division  of  Entomology: 

Insect  Life,  vol.  v,  No.  4,  April,  1893. 

Bulletin  No.  29,  October  31,  1892. — Report  on  the  Bollworin  of  Cotton. 

Division  of  Ornithology  and  Mammalogy: 

North  American  Fauna,  No.  7,  December,  1892. — The  Death  Valley  Expedition ; a 
Biological  Survey  of  Parts  of  California,  Nevada,  Arizona,  and  Utah,  part  ii. 

Office  of  Experiment  Stations: 

Experiment  Station  Record,  vol.  IV,  No.  7,  February,  1893. 

Division  of  Statistics: 

Report  No.  104  (new  series),  May,  1893. — Condition  of  winter  grain;  Mowing 
lands  and  pastures;  Progress  of  cotton-planting;  Spring  plowing;  Changes 
in  crop  areas;  Temperature  and  rainfall;  Notes  from  reports  of  State  agents; 
the  cotton  crop  of  India  for  the  year  1892-93;  European  crop  report  for  May, 
1893 ; Freight  rates  of  transportation  companies. 

Report  No.  7 (miscellaneous  series),  February,  1893. — An  Agricultural  Survey  of 
Wyoming. 

Weather  Bureau: 

Monthly  Weather  Review,  March,  1893. 


LIST  OF  STATION  PUBLICATIONS  RECEIVED  BY  THE  OFFICE  OF  EXPERIMENT  STATIONS. 

May,  1893. 


Agricultural  Experiment  Station  of  the  University  of  California: 

Bulletin  No.  101,  May,  1893. — Further  Examination  of  California  Prunes,  Apri- 
cots, Plums,  and  Nectarines. 

Colorado  Agricultural  Experiment  Station: 

Bulletin  No.  22,  January,  1893. — Preliminary  Report  on  the  Duty  of  Water. 
Connecticut  Agricultural  Experiment  Station: 

Annual  Report,  1892. 

Agricultural  Experiment  Station  of  Florida: 

Bulletin  No.  18. — Grasses,  Forage  Plants,  Tomato  Blight. 

Bulletin  No.  19, 1892. — Tobacco. 

Kentucky  Agricultural  Experiment  Station: 

Bulletin  No.  45,  April,  1893. — Field  Experiments  with  Fertilizers, 

Maine  State  College  Agricultural  Experiment  Station: 

Bulletin  No.  4 (second  series). — Testing  Cream  and  Milk,  Fat  Test  and  Lactome- 
ter. 

Annual  Report,  1892,  part  hi. 
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Massachusetts  State  Agricultural  Experiment  Station: 

Bulletin  No.  46,  March,  1893. — Commercial  Fertilizers. 

Hatch  Experiment  Station  of  the  Massachusetts  Agricultural  College: 
Meteorological  Bulletin  No.  52,  April,  1893. 

New  York  Agricultural  Experiment  Station: 

Bulletin  No.  50  (new  series),  January,  1893. — Summary  of  Results  of  Experiments 
made  in  the  Manufacture  of  Cheese  During  the  Season  of  1892. 

Bulletin  No.  51  (new  series),  March,  1893. — Some  Celery  Diseases. 

Bulletin  No.  52  (new  series),  March,  1893. — Analyses  of  Commercial  Fertilizers. 
Bulletin  No.  53  (new  series),  April,  1893. — Feeding  Experiments  with  Capons. 
North  Carolina  Agricultural  Experiment  Station: 

Bulletin  No.  89,  March,  1893. — Cooperative  Field  Tests  During  1891  and  1892. 
Bulletin  No.  90,  April,  1893. — Practical  Stock  Feeding. 

Bulletin  No.  90 d,  April,  1893. — Meteorological  Summary  for  North  Carolina, 
March,  1893;  Has  the  Moon  any  Influence  on  the  Weather? 

North  Dakota  Agricultural  Experiment  Station: 

Bulletin  No.  9,  March,  1893. — Conditions  Affecting  the  Value  of  Wheat  for  Seed; 
Prevention  of  Potato  Scab. 

Ohio  Agricultural  Experiment  Station: 

Bulletin  No.* 47,  December,  1892  (Annual  Report,  1892). 

Oklahoma  Agricultural  Experiment  Station: 

Bulletin  No.  5,  January,  1893. — Some  Soil  Analyses. 

South  Dakota  Agricultural  Experiment  Station: 

Bulletin  No.  32,  December,  1892. — Forestry. 

Agricultural  Experiment  Station  of  Utah: 
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Owing  to  unavoidable  irregularities  in  tlie  publication  of  station  bul- 
letins and  reports,  it  has  been  found  impracticable  to  make  the 
abstracts  in  any  one  volume  of  tlie  Eecord  cover  tlie  publications 
issued  by  the  stations  during  any  definite  period.  The  fourth  volume 
of  the  Record  contains,  however,  abstracts  of  most  of  the  station  pub- 
lications received  by  this  Office  during  the  year  ending  June  30,  1893, 
This  concluding  number  of  the  volume  consists  of  an  author  and  sub- 
ject index,  and  a table  of  contents  which  includes  a list  of  publications 
abstracted  and  a classified  subject  list  of  abstracts.  In  the  subject 
list  the  classification  adopted  for  the  card  index  of  station  literature 
issued  by  this  Office  has  been  followed  as  far  as  feasible.  In  most 
cases  the  titles  under  each  head  have  been  grouped  so  as  to  bring 
related  subjects  together  in  accordance  with  the  system  of  main  divi- 
sions in  the  card  index.  The  principal  exception  to  this  rule  is  in  the 
case  of  articles'  on  field  crops,  which  in  many  cases  are  of  so  general 
and  comprehensive  a nature  as  to  render  such  a classification  impracti- 
cable. In  this  group,  therefore,  the  titles  are,  as  far  as  possible,  ar- 
ranged alphabetically  according  to  the  crops  experimented  on. 

The  index  of  subjects  has  been  made  with  great  care  and  complete- 
ness, in  the  hope  that  it  will  be  useful,  not  only  as  an  index  to  the 
Record,  but  also  as  a guide  to  the  contents  of  the  publications 
abstracted.  The  individual  entries  have  been  made  as  brief  as  is  con- 
sistent with  clearness,  and  cross  references  have  been  occasionally 
employed.  When  practicable,  each  entry  gives  the  name  of  the  insti- 
tution responsible  for  the  work  indexed.  This  has  been  found  useful 
to  facilitate  the  examination  of  the  work  of  individual  stations  in  any 
line  or  the  finding  of  the  investigations  pursued  in  particular  regions. 

The  references  to  a large  number  of  foreign  articles,  which  appear 
in  the  index,  will  enable  the  student  having  access  to  foreign  journals 
on  agricultural  science  to  readily  find  extended  information  on  many 
problems  which  have  been  investigated  abroad. 
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Angoumois  grain  moth  in  Pennsylvania,  TJ. 

S.D.A 84 

notes,  Md 253 

N.J 57 

Angular  spot  of  cotton,  Ala.  College 834 

Animal  excreta,  loss  of  ammonia  in 518 

Industry,  Bureau 106,  755, 758 

parasites,  notes,  Ark 749 

U.S.D.  A 285 

transmission  to  man,  U. 

S.D.A 852 

production,  abstracts  of  articles. 64,  90,  91. 

176,  254,  354,  419,  475,  567,  661,  732, 841,  933 
Animals,  as  affected  by  humidity  of  the  air 

in  warm  weather.  986 

light 615, 986 

Anisopterix  pometaria,  notes.  Mass.  Hatch  . 661 

Anisota  senatoria,  notes,  Ohio 838 

Anomala  binotata,  notes,  Ohio 839 

Anoxus  spp.,  U.  S.  D.  A 852 

Antennaria  plantaginifolia,  notes,  Vt 472 
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Anthemis  arvensis,  root  system,  N.  J 46 

cotula,  notes,  Ore 47 

root  system,  N.  J 46 

Anthomyia  brassicce,  notes,  Miss 254 

Wis 172 

sp.,  notes,  Ohio 839 

Anthonomus  musculus,  notes,  Del 415 

signatus,  notes,  Ohio 839 

U.  S.D.A 688 

parasites,  U.  S.  D.  A.  669 

Anthophyta  of  West  Virginia 642 

Anthracnose  of  Aspidistra , notes,  1ST.  J 53 

beans,  notes 400 

N.J 52 

treatment,  U.  J 52 

U.Y.  State  557 

chestnuts,  notes,  Mass. 

State 50 

cotton,  Ala.  College 833 

eggplants,  notes,  N.  J 51 

Anthracnose  of  Funkia,  notes,  N.  J 53 

grapes, notes,  Conn.  State..  659 

Va 838 

treatment 694 

Miss 551 

nasturtiums,  notes,  N.  J . . . 54 

privet,  N.  Y.  Cornell 836 

raspberries  and  blackber- 
ries, notes,  Conn.  State. . . 659 

treatment,  N.  J 51 

Anthyllis  vtilneraria,  culture  experiments, 

La 646 

Antiseptics  for  milk,  influence 870 

use  in  dairying 317 

Antiseptic  treatment  of  wounds,  Va 360 

Ants,  leaf  cutting,  treatment,  U.  S.  D.  A 84 

Apanteles  glomeratus,  notes,  U.  S.  D.  A 204 

Apatela  lepusculina,  notes,  Me 354 

Apatelodes  torrefaeta,  notes,  Ohio 839 

Aphelenchus  sp.  in  asters,  Conn.  State 930 

Aphididce,  food  habits,  U.  S.  D.  A 851 

Aphis,brassicce.  ( See  Cabbage  plant  lice.) 

mgli.  notes,  Me 354 

Nev 254 

persicce-niger , notes,  N.  Y.  Cornell  . . . 839 

rubicola,  notes,  Ohio 839 

Aphonus  tridentata,  notes,  Me 354 

Aphrophora  quadrangularis,  notes,  Ohio. . . 839 

Apiculture.  (See  Bee  and  Bees.) 

Apioceridce,  notes,  U.  S.  D.  A 852 

Apocynum  amnabinum , root  system,  N.  J . 45 

Apparatus,  continuous  pressure  and  suction  782 
for  constant  temperature  above 

100°  C 782 

Apple  aphis,  notes,  Me 354 

Nev 254 

blight,  prevalence,  Iowa 412 

cigar  case  bearer,  Can 437 

maggot,  notes,  U.  S.  D.  A 204 

must,  fermentation  with  pure  cul- 
tures  517 

native  crab,  notes,  Minn 655 

orchards,  spraying  in  a wet  season, 

N.Y.,  Cornell 561 

powdery  mildew,  treatment,  U.S.D.  A.  955 
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Apple  rot,  Bordeaux  mixture  for,  Ky 659 

relation  to  codling  moth,  Ky  . . . 660 

rust  and  cedar  apples,  relation,  Yt. . 471 

notes,  Ya 854, 887 

scab,  Bordeaux  mixture  for,  Ky  . . . 660 

notes,  Conn.  State 658 

Iowa 412,  414,  415 

Me. 561 

K.  Y.  Cornell 562 

Ya 354,  837 

Wis 729- 

treatment 399,  876 

Ark 828 

Can 436 

Me 926 

TJ.S.D.A 500 

Yt 471 

Wis 170 

seedlings,  injury  to  roots  by  woolly 

aphis,  Wash 922 

tent  caterpillar,  notes,  Mass.,  Hatch  661 

trees,  analyses,  H.  Y.  State 252 

canker  in 518 

worm,  remedies,  N.  Y.  Cornell 561 

Apples,  analyses . 308,  518 

Conn.  Storrs  59 

bitter  rot,  notes,  Ya 354,837 

brown  spot,  notes,  Ya 354,  837 

crop  outlook,  1892,  U.  S.  D.  A 500 

culture  experiments,  Colo 346 

N.  Y.  State. . . 253 

diseases,  Ya 354 

insects,  affecting 449 

ripening  after  picking 518 

spot  disease,  notes,  Yt 471 

sprayed,  arsenic  in,  Can 437 

varieties,  Ark 828 

Can 436 

Colo 653 

111--' 166 

Iowa 412,  727 

La 728 

Mich 556 

Ore ' 651 

Tenn 652 

TJtah 653 

yield  in  1892,  Iowa 411 

Apricot  plum,  notes,  H.Y.,  Cornell 916 

scale,  brown, notes,  U.  S.  D.  A 203 

Apricots,  analyses,  Cal 157, 918 

culture  experiments,  H.  Y.  State  . 253 

diseases 985 

fertilizing  constituents,  Cal.,  158, 161, 
919, 921 

nutritive  value,  Cal 160 

root  knots  on,  Cal 563 

stone  oil,  as  an  adulterant  of  olive 

oil 986 

varieties,  Cal 918 

111 166 

Utah 653 

Aquilegia  vulgaris , notes,  Minn 653 

Arabinose,  fermentation  with  Bacillus 

ethaceticus 315 

Aralia  mandshurica , notes,  Minn  . . ....  655 
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Arbor  day  in  Prance 876 

Arbor  vitce,  notes,  Minn ‘655 

Archippus butterfly,  natural  enemies,  U.  S. 

D.  A 852 

swarming,  U.  S.  D.  A . 669 

Arctagrostis  latifolia , notes,  U.  S.  D.  A 951 

Arctia  pJiyllira  on  cotton,  IT.  S.  D.  A 667 

Arctium  lappa,  notes,  Ore 47 

root  system,  N.  J 45 

Areolate  mildew  of  cotton,  Ala.  College 834 

Areometer  for  determination  of  sugar  in 

urine 221 

Aristida  calif ornica,  notes,  U.  S.  D.  A 498 

Aristol  as  an  antiseptic,  Ya 360 

Aristolochia  sipho,  notes,  Minn 656 

Arizona  Station,  bulletins  804,935, 

Arkansas  Station,  bulletins 248, 749,  759,  807, 

821,825,  828,  843 
establishment  of  sub- 
stations   369 

notes 617 

report 369 

Army  worm,  black,  notes,  Ohio 839 

Arrhenatherum  avenaceum. , analyses,  La  . . . 646 

culture  experi- 
ments, Md...  38 

Arrowwood,  notes,  Minn 656 

Arsenic  acid,  precipitation  by  molybdate 

of  ammonia 313 

detection  and  estimation 612 

determination  as  arseniuretted 

hydrogen 221 

in  sprayed  apples,  Can 437 

white,  as  an  insecticide,  Mich 417 

Arsenites.  (See  also  London  purple  and 
Paris  green.) 

injury  to  bees  by,  U S.  D.  A. . . 667 

for  plum  curculio,  Mich 417 

preparation  and  use,  Ya 840 

Wis 173 

with  lime,  U.  S.  D.  A 84 

A rtemisia  biennis , notes,  U.  S.  D.  A 699 

Artesian  water,  analyses,  Cal 120 

La,.... 244 

Artichokes,  analyses,  Kans 175 

assimilation  of  carbonic  acid  by  613 

Jerusalem,  culture,  Mass.  State.  661 

Articles  by  station  workers 876 

Arundo  donax,  notes,  Minn 653 

Asclepias  incarnata,  notes,  Minn 653 

syriaca , root  system,  H.  J 46 

tuber osa,  notes,  Minn 653 

Ascohyta  violce , notes,  H.  J 54 

Ascophyllum  [ Fucus ] nodosum , notes,  K.  I..  715 

Ash  and  soils,  report  on  methods  of  analy- 
sis   118 

constituents  of  fruit  trees,  K.  Y.  State.  252 

content  of  etiolated  leaves 206 

European,  notes,  Minn 655 

green,  notes,  Minn 654 

in  sugars,  determination 388 

mountain,  notes,  Minn 654,  655 

prickly,  notes,  Minn 656 

weeping,  notes,  Minn 655 

white,  notes,  Minn 654 
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Ash,  white,  notes,  S.  Dak 45 

Ashes,  analyses,  Conn.  State 902 

Mass.  State 26, 27, 337, 903 

E.I 465 

Vt 465 

Ashes  as  a fertilizer,  Ark 248 

cotton-hull,  analyses,  Conn.  State..  .336,  902 

Mass.  State 26, 337 

for  tobacco,  Conn.  State. 908, 909 
valuation,  Conn.  State. . . 337 

for  cherry  slug,  Mich 416 

tobacco  614 

inspection,  E.  I 337 

limekiln,  analyses,  Vt 465 

logwood,  analyses,  Mass.  State 903 

swill,  analyses,  Mass.  State 903 

winter  vs.  spring  applications  to 

meadows,  E.  I 250 

Asparagin  as  a food  nutrient 316, 773, 783 

effect  on  albuminoid  exchange 

of  Carnivora 316 

Asparagus,  analyses,  Conn.  Storrs 59 

beetle  in  New  Hampshire,  U.  S. 

D.  A 284 

twelve-spotted, TJ.  S.  D.  A 284 

proteids 782 

varieties,  Mich 556 

Aspidiotus  aurantii,  notes,  IT.  S.  D.  A 203, 284 

convexus,  notes,  N.  Mex 418 

U.  S.  D.  A 203 

nerii,  notes,  TJ.  S.  D.  A 203 

n.  sp.,  notes,  N.  Mex 418 

perniciosus,  notes,  N.  Mex 418 

TJ.  S.  D.  A . . . . 203 

rapax , notes,  N.  Mex 418 

U.  S.  D.  A 203 

sp.,  notes,  "Vis 838 

Aspidistra  lurida,  var.  variegata,  anthrac- 

nose,  notes,  N.  J 33 

Assimilating  tissue  of  stems  of  inland 

plants 314 

Assimilation  by  plants  in  sunlight  and 

shade 314 

Association  for  Agricultural  Experimenta- 
tion in  Saxony 319 

Association  of  Agricultural  Experiment 
Stations  in  the  German  Empire — 

convention 520, 979 

methods 612 

Association  of  American  Agricultural  Col- 
leges and  Experiment  Stations — 

call  for  meeting 108 

meeting] 397 

officers 403 

sections 403 

Association  of  German  Naturalists  and 

Physicians,  notice  of  meeting 108 

Association  of  Official  Agricultural  Chem- 
ists— 

criticism  of  methods 516, 584 

committees 118 

convention 115, 580 

officers 118 

reporters 118 
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Asternia  radians , notes,  TJ.  S.  D.  A 956 

Asters,  nematode  disease,  Conn.  State 929 

notes,  Minn 653 

Astragalus  bisulcattis,  notes,  S.  Dak 924 

haydenianus , notes,  S.  Dak 924 

lotifiorus,  notes,  S.  Dak 924 

mollissimus,  notes,  S.  Dak 924 

Attacus  cecropia,  notes,  Ohio 838 

Attagenus  piceus  in  Illinois,  TJ.  S.  D.  A 84 

Atmosphere  and  plants,  exchanges  of  car- 
bonic acid  and  oxygen 448 

carbonic  acid  content 222 

mechanics 697 

Atropis  calif ornica,  analyses,  Cal 732 

lemmoni.  notes,  TJ.  S.  D.  A 951 

Auger  for  soil  sampling,  improved  form 985 

Australian  blue  grass,  notes,  Miss 248 

economic  botany,  bibliography  . 620 

insects,  importation,  TJ.  S.  D.  A . 852 

parasites,  notes,  TJ.  S.  D.  A 699 

Austrian  pine,  notes,  Minn 655 

Auxanometer  measurements  of  plant 

growth,  N.  Y.  Cornell 352 

Avena  fatua,  notes,  Ore 47 

Ayrshire  cows,  feeding  tests,  N.  Y.  State  255, 

263,  268 

Azalea  spp.,  notes,  Minn 655 

Azoturia,  notes,  Vash 275 

Babcock  method  for  cream,  Me 944 

Baby’s  breath,  notes,  Minn 654 

Baby  separaton»No.  2,  tests,  N.  Y.  Cornell. . 363 

Pa 364 

Bacilli  of  tuberculosis  in  milk,  detection...  214 
Bacillus  ethaceticus,  fermentation  of  arabi- 

nose  with 315 

Bacillus,  lactic  acid,  pathogenic  action 985 

Bacteria,  composition  as  affected  by  culture 

medium 614 

for  cream  ripening 223,987 

in  hens’ eggs. 976 

milk  as  affected  by  treatment  in 

centrifuge 784 

sources 214 

of  acetification,  study 693 

ieywmmosm,diffusibility  in  the 

soil 315,377 

root  tubercles  of  Leguminosce  984 
prevalent  in  dairies,  Conn.  Storrs.  75 
pure  cultures — 

for  ripening  cream 223,381,987 

Conn.  Storrs . 75 

Bacterial  blight  of  pears,  notes,  Va  .... 838 

disease  of  Lima  beans,  N.  Y.  State  559 

potatoes,  notes,  Del 169 

sugar  beets,  Ind 822 

tomatoes,  N.  Y.  Cornell  353 

Bacteriological  examination  of  water 985 

Bacteriology  in  relation  to  agriculture 111 

dairying 113,987 

manual  of 108 

of  suppuration 868,873 

water 517 

Bagworm,  notes,  Va 840 

Bakery  refuse,  analyses,  Mass.  State  - 64 
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Baking  powder,  analyses,  Mass.  State  64 

containing  alum,  effect  on 

peptic  digestion 389 

tests  of  wheat,  Minn 408 

Balance  for  weighing  coarse  fodders,  de- 
scription, N.  H 665 

Balsam  fir,  notes,  Minn 655 

Banana,  Cavendish,  analyses  and  food 

value 315,507 

skins,  analyses,  Mass.  State 44 

Bananas,  analyses,  Conn.  Storrs 59 

Banded  emphytus,  notes,  U.  S.  D.  A 372 

Barbarea  vulgaris,  notes,  Ore 47 

root  system,  U.  J 46 

Barberry,  common,  notes,  Minn 655 

European,  notes,  Minn 655 

purple-leafed,  notes,  Minn 655 

Thunberg’s,  notes,  Minn 655 

Barium,  strontium,  and  lime,  quantitative 

separation 983 

Bark  lice  from  Jamaica,  food  plants,  TJ.  S. 

D.  A 851 

louse,  scurfy,  notes,  Ohio 839 

Barley,  acreage  in  Great  Britain,  1891  and 

1892  -r 521 

analyses,  Minn 733 

and  malt  for  sheep 609 

water-soluble  carbohy- 
drates in 612 

peas  for  soiling,  Conn.  Storrs. . 29, 480 
condition,  August,  1892,  TJ.  S.  D.  A . . 283 

cooperative  fertilizer  experiments, 

Me 132 

crop  of  1892  in  Germany 985 

crude  phosphates  for,  Me 131 

culture  experiments,  Colo 346 

Wyo 825 

digestibility,  Minn 734 

feed,  analyses,  Wis 174 

fertilizer  experiments 108, 861,  965 

Ea 145 

Me 132 

field  experiments - 614, 875 

La 647 

for  brewing,  color 222 

culture 614 

selection,  Can 436 

germination  as  affected  by  rolling, 

"YVis 121 

green,  analyses,  Yt... 475 

ground,  analyses,  Mass.  State 64, 176 

iron  in 301 

meal,  analyses,  Me 569 

for  pigs,  Minn 423 

with  linseed  meal  for  pigs, 

Minn 423 

pearl,  analyses,  Conn.  Storrs 59 

production  and  distribution,  TJ.  S. 

D.  A.....n..... 845 

protein  content  as  affected  by  time 

of  seeding 783 

rust,  notes,  Iowa 414 . 

seed  distribution,  Can 436 

selection,  Can 436 

smut,  notes,  Mass.  State 50 
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Barley,  undetermined  fungous  disease 592 

' varieties,  Can 436,  590 

IS-.  Mex 411,  824 

vs.  corn  for  pigs,  Minn 421 

water  required  for  one  pound,  Wis.  126 

yellow  leaf  disease  of,  Iowa 414 

yield  as  affected  by  rolling,  Wis 121 

per  acre,  TJ.  S.  D.  A 431 

Barn  for  sheep,  construction,  "Wis 196 

Barnyard  grass,  as  a food  plant  of  oak  wee- 
vil, Can 437 

notes,  TJ.  S.  D.  A 699 

root  system,  U.  J 46 

manure  as  a fertilizer,  Ark 248 

care  of 222 

effect  on  soil  water,  Wis.  124, 125 

fermentations 614 

for  corn,  Ga 809 

E.  1 251 

peach  trees,  1ST.  J 40 

potatoes,  Mich 818 

tobacco,  N.Y.  Corn  ell  821 

preservation 231, 452,  985 

spring  vs.  fall  applica- 
tion, Me 132 

vs.  commercial  fertilizers 

for  oats,  Me. 131 

Barometric  pressure,  diurnal  variation 580 

Bassareus  mammifer,  notes,  Ohio 839 

Basic  slag,  chemistry  of 222 

determination  of  phosphoric 

acid  in 516 

Bassus  sycophanta,  notes,  Mich 417 

Basswood,  notes,  Minn 655 

spanworm,  notes,  Mich 416 

Bean  beetle,  spotted,  notes,  Colo 58 

diseases,  notes,  N.  y.  State 557 

rust,  notes,  N.  Y.  State 559 

weevil,  life  history,  TJ.  S.  D.  A 82 

nomenclature,  TJ.  S.  D.  A 373 

oviposition,  TJ.  S.  D.  A 373,  666 

Beans,  acquisition  of  nitrogen  by,  Conn. 

Storrs 14 

and  hay,  digestibility 975 

anthracnose  of,  notes 400 

N.  J 52 

N.  Y.  State...  557 

blight  of,  N.  Y.  State 559 

crude  phosphates  for,  Me 131 

dried,  analyses,  Conn.  Storrs 59 

fertilizer  tests,  AT,  Y.  State 253 

field,  as  green  manure  for  wheat . . . 208 

hay,  oats,  and  wheat  straw,  digesti- 
bility   976 

injury  by  Cerotoma  caminea,  TJ.  S. 

D.  A 667 

Japanese,  culture  experiments, Kans.  154 

leaf  spot  of,  treotment.  U.  C 55 

Lima,  analyses,  Conn.  Storrs 59 

string,  analyses,  Conn.  Storrs 59 

varieties,  Colo 352 

Mich 828 

N.  Y.  State 253 

Ore 650 

Utah 828 
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Beard  grass,  Indian,  notes,  Miss . 248 

Bedding  materials,  tests 778 

Bee  culture,  experiments  in  1891,  IT.  S.  D.  A 205 

report  on,  R.  I 254 

escapes  in  extracting  honey,  Mich 417 

upholsterer,  notes,  Ohio 838 

Bfeech.  American,  notes,  Minn 654 

European,  notes,  Minn 654 

Beef,  fresh,  analyses,  Conn.  Storrs 59 

marrow,  analyses,  Conn.  Storrs 59 

preserved,  analyses,  Conn.  Storrs 59 

Beer  and  hops,  horic  acid  in 616 

Bees  as  affected  by  spraying  with  arsenites, 

U.  S.  D.  A 867 

device  to  prevent  swarming,  IT.  S. 

D.A 851 

feeding  experiments,  Mich 417 

of  drones  by  workers,  TJ.  S. 

D.  A 205 

food  plants,  Mich 417 

for  fertilizing  plant  blossoms,  TJ.  S. 

D.  A 205 

function  in  pollination  of  fruits,  Can  . 595 

injury  by  spraying  during  fruit  blos- 
som, U.  S.  D.  A 205 

raising  food  plants  for,  TJ.  S.  D.  A 205 

range  of  feeding,  TJ.  S.  I).  A 83 

secretion  of  wax,  U.  S.  D.  A 205 

spring  feeding,  Mich 417 

protection,  Mich 417 

winter  feeding,  Mich 417 

protection,  U.  S.  D.  A 205 

Boeswax,  analyses  616 

conductivity,  U.  S.  D.  A 205 

Beet  diffusion  residue,  dried,  as  a feeding 

stuff 615 

ensiled,  pathogenic 

properties 873 

nematodes,  potash  salts  for 689 

pulp  silage,  pathogenic  influence  of. . . 449 

reduction  of  pathogenic 

influence 519 

seed,  germination  tests,  Can 436 

Beetle,  cucumber,  striped,  notes,  Va 840 

flea,  notes,  Va 840 

Goldsmith,  notes,  Me 354 

Ohio 839 

lady,  15-spotted,  notes,  Ohio 839 

potato,  notes,  Va 840 

raspberry,  notes,  Ohio 839 

gouty-gall,  notes,  Ohio  . . 839 

Beets,  analyses,  Conn.,  Storrs 59 

assimilation  of  carbonic  acid  by 613 

culture  experiments,  Colo 346 

Mass.  State 39 

determination  of  sugar  in 692 

electro- culture,  N,  Y.  Cornell 351 

field  experiments  with,  Md 38 

varieties,  Can 436 

Colo 351 

Utah 828 

Beggar  weed,  culture  experiments,  La 646 

notes,  Miss 248 

JBelvosia,  study  ol  species,  U.  S.  D.  A 851 


Page. 

Bembecia  marginata , notes,  Ohio 838 

Bent  grass,  Rhode  Island,  analyses,  Vt 475 

Benzine  for  pear  tree  psylla,  ST.  Y.  Cornell . . 474 

Berberis  thunbergii , notes,  Minn 655 

vulgaris , notes,  Minn 655 

Berkshire  pigs,  feeding  experiments,  Mass. 

State 68 

Berlin  U ni  versity , notes 108 

Bermuda  grass,  culture  experiments,  Md. . . 38 

hay  for  milch  cows,  Miss  . . 259 

notes,  Miss 248 

Berrigan  separator,  tests,  N.  Y. Cornell. . . 362,  363 

Betula  alba , notes,  Minn 654 

lutea,  notes,  Minn 654 

papyrifera,  notes,  Minn 654 

Bibio  albipennis,  note,  U.  S.  D.  A 204 

Bibliography,  Australian  economic  botany  620 

Big  head  of  cattle,  notes,  Ela 360 

Bill  hug,  brown,  notes,  Iowa 415 

clay-colored,  notes,  Iowa 415 

corn,  notes,  N.  J 57 

Bindweed,  black,  notes,  U.  S.  D.  A 699 

root  system,  N.  J 46 

bracted,  root  system,  N.  J 45 

root  system,  N.  J 45 

Biological  station  for  fresh- water  fish 985 

Biologist,  report,  Ala.,  college 665 

Va 428 

Biology  of  buds 517 

cattle  tick,  Tex 731 

the  organisms  in  root  tubercles 

of  Leguminosce 876 

Birch,  canoe,  n otes,  Minn 654 

cut-leafed,  notes,  Minn 654 

European,  notes,  Minn 654 

paper,  notes,  Minn 654 

purple,  notes,  Minn 654 

trees,  rate  of  growth,  S.  Dak 45 

white,  notes,  Minn 654 

S.  Dak 829 

yellow,  notes,  Minn 654 

S.  Dak 829 

Birch-leafed  poplar,  notes,  Minn’ 655 

Bird  cherry,  notes,  Minn 655 

notes  for  horticulturists 876 

rice,  notes,  U.  S.  D.  A 848 

Biscuit  and  bread,  experiments  with 389, 694 

Bisulphide  of  carbon.  (See  Carbon  bisul- 
phide.) 

Bitter  milk,  investigation 519, 784 

rot  of  apples,  notes,  Va 351,837 

Bitter  nut,  hickory,  notes,  Minn 654 

Bittersweet,  notes,  Minn 656 

Blackberries,  analyses,  Conn.  Storrs 59 

insects  affecting,  N.  J 56 

red  rust,  treatment,  Md 43 

varieties,  Can 436 

111 166 

Md 44 

Mass.  Hatch 918 

Mich 556 

Minn 651,  652 

Ore 651 

Va 728 
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Blackberry — 

anthracnose,  notes,  Conn.  State . - 659 

cane  borer,  notes,  Ohio . . . . , . 839 

crown  borer,  notes,  Ohio , . . . . 838 

flea  louse,  notes,  Ohio , * 839 

gall,  seed-like,  notes,  Ohio . . 838 

insects,  Ohio 838 

leaf  miner,  case-bearing,  notes,  Ohio...  839 

notes,  Ohio 838,839 

midge,  notes,  Ohio 839 

pithy  gall,  notes 838 

stem  gall  midge,  notes,  Ohio 839 

Black  bindweed,  notes,  TJ.  S.  D.  A 699 

cherry,  notes,  Minn 655 

Hills  spruce,  notes,  S.  Dak 829 

knot  of  plums,  analysis,  Mass.  State.  44 

notes,  Conn.  State. . . 658 

Me 334 

H.Y.  Cornell.  836 

H. Y.  State  ...  55 

S.  Dak 50 

Ya 837 

locust,  notes,  Minn 655 

peach  aphis,  notes,  FT.  Y.  Cornell 839 

rot  of  grapes,  nature  and  treatment— 

Ark 828 

Conn.  State 658 

Del 167 

Tex 658 

U.S.D.A 500 

Ya 838 

quinces,  notes 401 

Conn.  State  . . .658,  929 

N.  J 656 

sweet  potatoes,  notes,  1ST.  J 51 

treatment,  1ST.  C.  55 

scale,  notes,  IT.  S.  D.  A 203 

spruce,  notes,  Minn 655 

walnut,  notes,  Minn 654 

weevil,  notes,  Md 253 

Bladder  ketmia,  root  system,  K.  J 46 

Blanched  chicory,  disease 694 

Blast,  white,  of  rice,  notes,  TJ.  S.  D.  A 848 

Bleeding  heart,  notes,  Minn 653 

Blennocampa  paupera,  notes,  Ohio 838 

Bletting  of  apples 620 

Blight,  bacterial,  of  pears,  notes,  Ya 838 

beetle,  pear’,  notes,  Mich 417 

center,  of  celery,  notes, ‘H.  Y.  State . . 925 

leaf,  of  celery,  notes,  Conn.  State 659 

cherries,  treatment,U.S.D.  A.  955 

cotton,  Ala.  College 835 

pears,  notes,  Conn.  State 658 

Ya . . 838 

treatment,  Del . . . ’. 168 

Iowa 170 

TT.S.I).  A.  500,  955 
plums,  treatment,  TJ.  S.  D.  A . 955 

potatoes,  notes,  Del 169 

' quinces,  notes,  Conn.  State  - . 658 

TJ.  S.  D.  A....  955 

strawberries,  notes,  Conn. 

State 659 

tomatoes,  notes,  Conn.  State.  659 

of  apples,  prevalence,  Iowa 412 
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Blight  of  beans,  notes,  H.  Y.  State 559 

treatment,  FT.  C ...........  - 55 

cabbages,  treatment,  N.  C 55 

celery,  Cercospora  of,  FT.Y.  Cornell  830 

notes,  Mass.  State .....  50 

treatment,  Conn.  State  ....  929 

N.C 55 

chrysanthemums,  notes,  H.  J . . . . . 64 

hydrangeas,  notes,  FT.  J. ......... . 54 

melons,  treatment, Ft.  C 65 

potatoes,  notes,  Wis  ............. . 729 

treatment,  Conn.  State.  928 

N.  Y.  State  250,  561 

Yt 471 

tomatoes,  notes,  Fla 907 

FT.J 51 

Ft.  Y.  Cornell 353 

wheat,  notes,  Iowa 414 

root,  of  sugar  beets,  carbolic  acid  for  518 
Southern,  of  tomatoes,  FT.  Y.  Cornell. . 550 

stalk,  of  celery,  notes,  FT.  Y.  State 925 

stem,  of  eggplants,  notes,  FT.  J 51 

Blister  beetle,  black,  treatment,  Ft.  C 58 

gray,  notes,  Okla 354 

beetles  in  Texas,  TJ.  S.  D.  A 282 

on  sugar  beets,  Ind 824 

mite,  pear  leaf,  notes,  Can 437 

treatment, TJ.S.D.  A.  667 

Blissus  leucopterus , notes,  Okla 354 

Blood,  dried,  analyses,  FT.  J 25 

for  tobacco,  Ya 32 

wheat,  Ind 342 

Blotch  of  quinces,  notes,  Ft.  J 657 

undetermined  species . . . 401 

Blue  grass,  Australian,  notes,  Miss 248 

Kentucky,  analyses,  La 646 

culture  experiments — 

Mass.  State 38 

Miss 248 

Texas,  analyses,  La 646 

notes,  Miss 248 

joint  grass,  analyses 769,  770 

as  a forage  plant  in  Sweden  771 

notes,  S.  Dak 925 

lupine  as  green  manure  for  wheat 208 

culture  experiments,  Mass. 

State 661 

spruce,  Colorado,  notes,  Minn 655 

Blueweed,  notes,  Can  591 

root  system,  FT.  J 46 

Bocconia  cordata , notes,  Minn 653 

Bog  sedge,  analyses , 769,  770 

smaller,  analyses 769,  770 

Bokhara  clover.  ( See  Sweet  clover.) 

Bolleana  poplar,  notes,  Minn 655 

Bolls  of  cotton,  shedding,  Ala.  College 834 

Boll  worm  of  cotton,  notes,  Okla 354 

H.  S.  D.  A.. 204,  760,851 

Bone  ash,  analyses,  FT.  J 25 

as  a fertilizer  863 

dissolved,  analyses,  Conn.  State 902 

meal,  analyses 378,  449,  783 

Yt 465 

methods  of  analysis 692 

solubility  of  phosphoric  acid  in.  378 
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Boneblack,  analyses,  N.  J 25 

dissolved,  analyses,  Conu.  State.  902 
Mass.  State.  26,27 
availability  of  phos- 
phoric acid  in,  Me  . . 132 

for  oats,  Me 130 

tomatoes,  Md 827 

wheat,  Mass.  State  27 

Bones,  analyses,  Conn.  State 902 

Mass.  State 26, 27, 337, 903 

N.  J 25 

as  a fertilizer,  Ark 248 

fluorine  in 387 

ground,  fat  content  as  affecting  fer- 
tilizing value * 518 

fineness  as  affecting  fertiliz- 
ing value 518 

gelatinous  substances  as 

affecting  fertilizing  value  518 
solubility  of  phosphoric  acid . 222 

Boophilus  bovis,  notes,  Ark 749 

Tex 731 

Boracic  acid  as  an  antiseptic,  Ya 74 

effect  on  peptic  digestion 870 

for  preservation  of  milk 988 

in  beer  and  hops 616 

Bordeaux  mixture — 

analyses,  ET.  Y.  State . 56 

and  Paris  green  for  apples,  ET.  Y. 

Cornell 561 

chemistry  of,  X.  Y.  Cornell 563 

effect  on  vitality  of  seed  corn,  Yt 472 

for  anthracnose  of  beans, X.  Y.  State  . .558, 559 

grapes,  Miss 551 

raspberries,  EJ.  S 51 

apple  rot,  Ky 659 

scab,  Ely . . . 660 

TJ.S.  D.A 500 

Wis  729 

black  rot  of  grapes,  Del 167 

TJ.S.  D.A 500 

quinces, Conn.  State. . . . 929 

California  vine  disease,  D.  S.  D.  A . . 499 

celery  diseases,  IN'.  Y. State 926 

Cercospora  ribis  and  Cylindrospo- 

rium  padi 400 

codling  moth,  Mich 417 

diseases  of  nursery  stock,  D.  S.  D.  A.  500 

grain  rusts,  U.  S.  D.  A 955 

grape  diseases,  Ya 1 55 

Wis 729 

mildew,  Minn 652 

leaf  diseases  of  nursery  stock,  TJ.  S. 

D.  A 955 

lichens  on  pear  trees,  TJ.  S.  D.  A 955 

peach  rot,  Del 835 

pear  leaf  blight,  Del 168 

Iowa 170 

U.S.D.A 500 

scab,  TJ.  S.  D.  A 500 

potato  blight,  Conn.  State 928 

ELY.  State 55,250,561 

Yt 471 

Wis 170,729 

diseases,  Mich  818 
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Bordeaux  mixture— 

for  potato  rot 593,  594,  864, 971 

Conn.  State 928 

Yt 471 

scab,  EL  Y.  State 560 

ET.  Dak 926 

powdery  mildew  of  cherries,  Iowa. . 169 

currants,  Iowa.  169 

quince  diseases,  N.  J 658 

ripe  rot  of  grapes,  Miss 551 

shot-hole  fungus  of  plums,  Ya 837 

spot  disease  of  cherries,  Iowa 169 

currants,  Iowa 169 

quinces,  Conn.  State.  929 

TT.  S.D.A..  500 

preparation  and  use,  Conn.  State 659 

Iowa 169 

Ky 569 

Ohio 927 

Ya 55,  838 

spraying  experiments,  Md 43 

Borer,  peach-tree,  as  affected  by  irrigation, 

U.  S.  D.  A 666 

Borers,  notes,  Ya 840 

Boston  ivy,  notes,  Minn 656 

Botanical  laboratory,  Hamburg,  contribu- 
tions from 875 

station  at  Pavia,  Italy 237 

Botanist,  report,  Ala.  College 665 

Can 437 

Colo 370 

Ind 665 

Me 334 

Ohio 950 

Botany,  abstracts  of  articles 14,  334,  544,  642 

Australian  economic,  bibliography  620 

Division,  TJ.  S.  D.  A 84, 

374,  498,  580,  699,  951 

of  cultivated  wheat  693 

report  on 402 

Botflies  on  horses,  La 75 

man,  TJ.  S.  D.  A 373 

Bot  on  kittens,  notes,  Iowa ‘ 173 

Botrytis  vulgaris , notes,  Yt 472 

Bouncing  Bet,  root  system,  H.  J 45 

Box  elder  leaf  roller,  notes,  Colo 58 

notes,  Minn 655 

S.  Dak 829 

elders,  rate  of  growth,  S.  Dak 45 

experiments  in  Spain 875 

notes,  Minn 655 

Bracon  anthonomi  on  Anthonomus  signatus, 

TJ.  S.  D.  A 669 

spp.,  notes,  TJ.S.  D.A .... 852 

Brake,  nStes,  Ore 47 

Yt 472 

Bran,  corn,  analyses,  Wis 174 

buckwheat,  analyses,  Wis 174 

rye,  for  milch  cows 783 

wheat,  analyses,  Cal. *. 732 

Conn.  State 935 

Kans 175 

La 242 

Me 569 

Mass.  State 64,  68, 177 
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Bran,  wheat,  analyses,  Minn 733 

It.  I 242 

digestibility,  Me 570 

Minn . 733,734 

for  milch  cows,  Colo 260 

vs.  corn  meal  for  fowls,  17.  Y. 

State 940 

Brassica  arvensis,  root  system,  17.  J 46 

campestris,  notes,  Ore 47 

nigra , root  system,  17.  J 46 

sinapistrum,  notes,  1ST.  Dak 167 

TJ.  S.  D.  A 699 

root  system,  17.  J 46 

spp.,  notes,  Yt 472 

Brazil  nut,  globulins  of,  Conn.  State 934 

Bread  and  biscuit,  experiments  with 389,  694 

composition  as  affected  by  mildew  . . 986 

determination  of  fat  in 221,  389 

digestibility 986 

Graham,  analyses,  Conn.  Storrs 59 

making  with  rye  and  wheat  flour 694 

methods  of  analysis 692 

question,  investigations 694 

rye,  analyses,  Conn.  Storrs 59 

wheat,  analyses,  Conn.  Storrs 59 

Breeding  statistics  for  cows,  Me 359 

suggested  experiments  in 457 

Breeds  of  dairy  cows,  feeding  tests,  17.  Y 

State 255,  263 

hens,  egg  production,  Can 441 

Bremia  lactucce,  notes,  17.  J 51 

Brewers’  grains,  analyses,  Mass.  State 64 

17.  J 745 

and  hay,  digestibility 975 

annual  production,  17.  J . . 745 

changes  in  drying 90, 519 

methods  of  drying,  17.  J . . 745 

dried,  artificial  digestion  . 90 

preparation 90 

for  milch  cows,  Mass.  State  66 
vs.  oats  for  horses,  17.  J . . . 742 

Brewing,  color  of  barley  for 222 

culture  of  barley  for 614 

Broad-leaved  kelp,  notes,  R.  I 715 

Broad  ribbonweed,  notes,  R.  I 715 

Brome,  grass,  root  system,  17.  J 46 

smooth,  notes,  Miss 248 

Bromus  inermis,  notes,  Miss 248 

orcuttianus , notes.  TJ.  S.  D.  A 951 

secalinus,  notes,  Me 334 

Ore 47 

root  system,  17.  J 46 

suksdorfii,  notes,  U.  S.  D.  A 951 

tectorum , root  system,  17.  J 46 

unioloides , notes, Miss 248 

Broom  corn,  culture  experiments,  Colo 34C 

varieties,  17.  Mex  411 

rape,  root  system,  17.  J 47 

Brown  apricot  scale,  notes,  IT.  S.  D.  A 203 

leaf  spot  of  cherries,  notes,  Ya 837 

rot  of  cherries,  notes,  Ya 837 

grapes,  notes,  Conn.  State 659 

Yds 729 

plums,  notes,  Conn;  State 658 

Yt 471 
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Brown  rot  of  stone  fruits — 

germination  of  fungus, 

17.  J 52 

notes,  Conn.  State 658 

Ya 837 

scale,  notes,  TJ.  S.  D.  A 203 

spot  of  apples,  notes,  Ya 354,837 

Bruchus  fabce,  life  history,  TJ.  S.  D.  A 82 

obsoletus,  life  history,  TJ.  S.  D.  A . . . 82 

obtectus,  nomenclature,  TJ.  S.  D.  A . 373 

oviposition,  TJ.  S.  D.  A. . 373,666 

pisi,  notes,  Can 437 

Colo 58 

TJ.  S.  D.  A 82,  284 

spp.,  food  plants,  TJ.  S.  D.  A 688 

B rally’s  reagent  for  detecting  oleomarga- 
rine in  butter 781 

Brunella  vulyaris,  root  system,  17.  J 46 

Brushwood,  digestibility 865 

Bryophyta  of  W.  Ya 642 

Bryum  coelophyllum  n.  sp.,  notes,  TJ.  S.  D.  A . 374 

Bucculatrix  canadensisella , description,  TJ. 

S.  D.  A 872 

Buckeye  chestnut,  notes,  Minn 654 

Buckthorn,  notes,  Minn 656 

Buckwheat  bran,  analyses,  Wis 174 

climbing,  root  system,  17.  J 46 

condition,  TJ.  S.  D.  A 283, 431 

culture  experiments — 

Colo 846 

La 645 

Mass.  State 39,  661 

Wyo 825 

flour,  analyses,  Conn.  State 935 

Conn.  Storrs  ...  59 

hulls,  analyses,  Wis 174 

Japanese,  culture  experiments, 

Mass.  State 39, 661 

Kangra,  notes 614 

middlings,  analyses,  Wis lf4 

shorts,  analyses,  Wis 174 

silver  - hull,  culture  experi- 
ments, Mass.  State  39,  661 

varieties,  17.  Mex 411 

wild,  analyses,  Minn 733 

yield  in  1892,  TJ.  S.  D,  A 500 

Budding  pears  in  winter,  Md 44 

Bud  moth,  apple,  notes,  Mich 417 

eye-spotted,  notes,  Can 437 

Mich 417 

17.Y. Cornell.  930 

Ohio 839 

remedies,  17.  Y.  Cor- 
nell   932 

Buds,  biology  of 517 

Buffalo  berry,  notes,  Minn 656 

gnats,  injury  by,  TJ.  S.  D.  A 285 

Bug  affecting  peanuts  in  China,,  TJ.  S.  D.  A. . 84 

Bulletins,  numbering  of 401 

present  and  prospective  field  of. . 401 

Bumblebees  for  fertilizing  clover, TJ.S.  D.A.  84 

Bur  clover,  analyses,  Cal 732 

La 646 

notes,  Miss 248 

Ore 47 
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Burdock,  notes,  Can 591 

Ore 47 

root  system,  N.  J 45 

Burette,  new  form 388,  576 

Burettes,  automatic  apparatus  for  filling. . . 516 

Burgrass,  notes,  U.  S.  D.  A 699 

Burning  quality  of  tobacco,  determination, 

Conn.  State 909,  910 

Burnt  earth’  in  seed  germination 876 

Bur  oak,  notes,  Minn 655 

Bush  locust,  green,  notes,  U.  S.  D.  A 760 

Butter,  abnormal 317 

acetic  acid  tests  for 317 

adulteration 616,873 

analyses 93,519,774,784 

Conn.  State 944 

Conn.  Storrs . * 59 

Me 569 

Mass.,  State 75 

Minn 750 


Yt 488,492 

analysis,  Kreis  method 983 

Beichert  method 316, 781 


lieichert-Meissl  method. 613, 781, 
983 


and  fat  content  of  milk,  relation  be- 
tween, Vt : 492 

behavior  toward  coloring  matters  . . 97 

composition  at  different  seasons 93 

cream,  andmilk  relations,  ZTST. Y.  State  270 

daily  and  monthly  yields  of  different 

breeds,  ST.  Y.  State 271 

Danish  export,  water  content 690 

detection  of  foreign  fats  in 96,  317 

oleomargarine  in 616,781 

effect  of  period  of  lactation 93 

season.... 93 

extractor,  tests,  Pa 751 

factitious 31? 

fat,  examination 93 

losses  in  butter  making,  Yt  ....  490 

fatty  acids  in 213 

from  colostrum,  analyses,  Yt 488 

cream  heated  tol50°  F.,  Can  . . 44? 

milk  heated  to  150°  F.,  Can . . . 447 

sweet  vs.  sour  cream,  Can. :.. . 446 

Iowa . . . 425 


iodine  equivalent,  Me 569 

H. ...... 663,664 

making,  directions,  Ga  495 

efficiency  of  milk  fat,  FC  Y. 

State  272 

from  milk  of  cows  in  differ- 
ent stages  of  lactation, 

Can 446 

in  cooperative  creameries  - 988 

loss  of  fat  in,  FT.  Y.  State. . . 269 

Yt 490,  492 

on  the  farm  in  summer, 

Can 611 

test  of  methods,  FT.  Y. 

State 272 

value  of  milk  for 317 

melting  point  as  affected  by  food.  .317, 509 
determination,  Me 563 
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Butter,  methods  of  analysis 95,775 

Mass.  State 66 

preservation  in  brine 223 

production  and  distribution,  IT.  S. 

D.  A 846 

as  affected  by  period  of 
lactation,  FT.  Y.  State.  271 

by  different  breeds,  Ft. 

Y.  State 271 

cost,  F7.  Y.  State 268 

quality  as  affected  by  feeding  oil 

cake 450 

food... 93,  317,  389 
Can...  606 

Me  . . . 569 

FT.  H..  662 

sampling,  Yt 461 

volatile  fatty  acids— 

as  affected  by  food 509 

rancidity 784 

determination 316, 389 

Me 569 

FT.H 663,664 

water  content 95,784,988 

workers,  descriptions,  FTev 189 

Buttercups,  root  system,  FT.  J 46 

Butterflies,  notes,  TJ.  S.  D.  A 852 

Butterfly,  Archippus,  natural  enemies,  IT. 

S.  D.  A 852 

swar  m i n g,  TJ.  S. 

I).  A 699 

cabbage,  imported,  Miss  ... . 254 

Okla 354 

large,  notes,  Miss 254 

Southern,  notes,  Miss  . 254 

comma,  notes,  Ohio  838 

Buttermilk,  analyses,  Mass.  State. 68,  75 

Yt 486 

for  pigs,  Iowa 742 

separation  of  butter  by  centri- 
fuge   785 

Butternut,  notes,  Minn 654 

Buttonweed,  root  system,  FT.  J 46 

Butyric  acid,  distillation 613 

Butyrometer,  description 692 

for  determining  fat  in  milk  . . 616 

Buxus  spp.,  notes,  Minn 655 

Byturus  unicolor , notes,  Ohio 839 

Cabbage  aphis,  notes,  Miss 254 

hug,  harlequin,  notes,  Miss 254 

F\C 58 

U.  S.  D.  A . 204 

butterfly,  imported,  notes,  Miss . . 254 

Okla..  354 

large,  notes,  Miss 254 

Southern,  notes,  Miss.  254 

caterpillars,  remedies 865 

evergestis,  notes,  Miss 254 

leaf  miner,  imported,  notes,  Mich.  417 

maggot,  notes,  Miss 254 

prevention,  Wis 172 

plant  lice,  notes,  Miss 254 

Utah  58 

parasites,  Utah 58 

soapsuds  for,  FT.  Dak.  171 
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Cabbage  plant  lice,  treatment,  X.  C - 58 

plusia,  notes,  Miss .. 254 

Okla  ....... 354 

plutella,  notes,  Miss 254 

seed,  Eastern  vs.  Western,  Me  . . . 921 

worms,  corn  meal  as  a remedy  for, 

IT.  S.  D.  A 203 

notes,  Va 840 

treatment,  Miss 254 

X.J 58 

X.  C 58 

Cabbages,  analyses,  Conn.  Storrs 59 

blight,  treatment,  IT.  C 55 

club  root,  notes,  Mass.  State 50 

treatment,  X.  C 55 

culture  experim  e n t s,  Mass. 

State 39 

transplanting.  Me 555,  921 

trimming,  Me 921 

varieties,  Colo 352 

Me 555, 921 

Mich 828 

Ore 650 

Caccio  cavallo,  analysis 519 

•Gacoecia  argyrospila , notes,  Colo 58 

rosaceana,  notes.  Mich 417 

rosana , notes,  Ohio 839 

semiferana,  notes,  Colo 58 

'Cactus,  Russian,  notes,  IT.  S.  D.  A 699 

>■ Goeoma  nitens , notes,  S.  Dak 50 

treatment,  Md 43 

species  in  Ohio 414 

'Goenophanes  spp.,  notes,  IT.  S.  D.  A 852 

Oalamagrostis  aleutica , notes,  IT.  S.  I).  A . . 498 

arctica,  notes,  TJ.  S.  D.  A . . . 951 

bolanderi,  notes,  IT.  S.  D.  A.  498 

breweri,  notes,  IT.  S.  D.  A. . . 498 

canadensis , notes,  S.  Dak...  925 

confinis , notes,  S.  Dak 925 

crassiglumis,  notes,  0 . S.  D.  A 493 
cusickii,  notes,  IT.  S.  D.  A . . . 498 

densa,  notes,  U.  S.  D.  A 498 

deschampsioides , notes,  TJ.  S. 

D.  A 498 

. howellii , notes,  U.  S.  D.  A . . 498 

neglecta , notes,  IT.  S. D.  A...  951 

purpurascens,  notes,  IT.  S. 

D.  A 498 

stricta,  analyses 769,770 

notes 771 

sylvestris,  var.  longifolia, 

notes,  U.  S.  D.  A 951 

tweedyi,  notes,  U.  S.  D.  A ..  498 

Calandra  oryzce,  notes,  Md 253 

Calcium  carbonate,  effect  on  digestion 438 

for  sorghum,  1ST.  Y. 

State 250 

oxalate  in  wood  of  trees i . 314 

phosphate,  action  on  iron  sulphate.  612 
effect  in  ration  of  preg- 
nant mothers 867 

effect  on  digestion  of 

food  ingredients 449 

soluble,  reversion  in 
the  soil .388, 587 
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Calcium  Salts,  function  in  plant  growth...  221 
sulphate.  (See  Gypsum.) 

California  privet,  notes,  Minn 655 

Station,  bulletins 157, 557, 

563,  564,  732,  918 
notes.  106,  225,  391,520,617,696 

report 120 

tent  caterpillar,  notes,  Ohio 838 

University7',  notes 617 

vine  disease,  notes  380 

U.  S.  D,  A..  498 

treatment, U.S.D.A  500 

Calosoma  calidum,  notes,  R.  C 58 

scrutator,  notes,  1ST.  C 58 

Galothysanis  amaturaria,  notes,  U.  S.  D.  A.  284 

Calves,  dehorning  with  chemicals,  Wis 187 

feeding  experiments,  Iowa 739 

cooked  milk  from  cows  with 
foot  and  mouth  diseases. . . 986 

Calycanthus  floridus,  notes,  Minn 655 

Calyptus  tibiator  on  Anthonomus  signatus, 

U.S.D.A.. 669 

Camelina  sativa,  cake  from  seed  of 316 

notes,  1ST.  Dak 167 

U.S.D.A 699 

Camnula  pellucida,  notes,  U.  S.  D.  A 760 

Camperdown  weeping  elm,  notes,  Minn 655 

Canada  stations,  bulletins 209, 433, 

436,  437, 440,  441,  444,  507,  512,  590,  591, 
595,  606,  607,  608,  610,  611,  690,  766,  979 
thistle,  law  regarding  in  Oregon  ...  47 

notes,  Can 591 

Ore 47 

Yt 472 

root  system,  X.J 45 

Canaigre,  analyses,  Ariz 805 

culture,  Ariz  804 

X.  Mex 824 

roots,  tannin  in,  Ariz 805 

Canary  grass,  reed,  notes,  S.  Dak 925 

Candy  for  bees,  Mich 417 

Cane  borer,  blackberry,  notes,  Ohio 839 

maggot,  raspberry,  notes,  Ohio 839 

Canker  of  apple  trees 518 

larch 615 

Cankerworm,  notes,  Mass.,  Hatch 661 

Ya 840 

Canlcerworms  in  California,  U.  S.  D.  A 852 

Canna , synopsis  of  species 615 

Canning  industry,  statistics,  U.  S.  D.  A 675 

Canoe  birch,  notes,  Minn 654 

Cantaloupes,  varieties,  Ark 828 

Colo 352 

La 145 

Gantharis  nuitalli,  treatment,  X.  C 58 

Capillarity  and  sap  flow 871 

Capillary  tubes,  passage  of  dissolved  sub- 
stances through 290 

Caponizing,  economy,  R.  1 747 

methods  and  results,  R.  I 745 

Capons,  feeding  experiments,  X.  Y.  State . . . 938 

production,  R.  1 745 

Capons  vs.  cockerels,  growth,  X.  Y.  State. . . 939 

Gapsella  bursa-pastoris.  ( See  Shepherd’s 

purse.)  * 
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Caragana  arborescens,  notes,  Minn 655 

Carbohydrates  in  leguminous  seeds 449 

inversion 612 

investigations 385 

optical  properties 385 

•water-soluble,  of  malt  and 

barley 612 

Carbolic  acid,  as  an  insecticide,  Minn 932 

emulsion  for  pear-tree  psylla, 

N.  Y.  Cornell 473 

for  root  blight  of  sugar  beets . 518 

Carbolized  plaster  for  cherry  slug,  Mich  . . . 416 

Carbonaceous  vs.  nitrogenous  rations  for — 

lambs,  1ST. Y.  Cornell.. 572 

pigs,  1ST.  Y.  Cornell 573 

Carbon  and  nitrogen  in  organic  matter, 


simultaneous  determination 983 

Carbonate  of  lime.  ( See  Calcium  carbonate.) 
Carbonate  of  potash  and  magnesia.  ( See  Pot- 
ash and  magnesia  carbonate.) 

Carbonate  of  potash  for  tobacco,  Conn.  State  908, 909 
Carbon  bisulphide— 

as  an  insecticide,  Minn . 932 

for  bean  weevil,  TJ.  S.  D.  A 666 

grain  weevils,  Md 253 

U.  S.  D.  A 84 

preparation  and  use,  Wyo 173 

Carbon  dioxide  in  the  air  of  buildings,  de- 
termination   313 

Carbonic  acid  and  oxygen  exchange  between 

plants  and  the  air.  .448,  678, 870 
water,  exhalation  from  the 

skin 986 

assimilation  by  plants 613,  871 

content  of  the  atmosphere. . . 222 

determination  o f amount 

eliminated  by  animals 449 

effect  on  the  diastatic  and  pep- 
tic ferments  in  animals 987 

exchanges  between  plants  and 

the  air 517 

for  destroying  microbes  in 

milk 519 

formation  in  soils 637 

in  (he  soil,  pressure  as  affect- 
ing vegetation 517 

Oarex  acuta,  analyses 769, 770 

notes 772 

ampullacea,  analyses 769, 770 

notes 772 

ccespitosa,  analyses 769, 770 

notes 772 

filiformis,  analyses 769,770 

notes 772 

genus,  notes 677 

irrigua,  analyses 769, 770 

notes 772 

Caribbean  guano,  availability  of  phosphoric 

acid  in,  Me 132 

Carnations,  analyses,  Mass.  State 44 

injury  by  variegated  cutworm, 

U.S.D.A 285 

Colletotrichum,  on,  hT.*J 54 

diseases,  notes,  J 53 

rust,  notes,  N.  J „ 54 
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Carpet  grass,  notes,  Miss 248 

weed,  root  system,  N.  J 46 

Carphoxera  ptelearia,  notes,  U.  S.  D.  A 373 

Carpinus  americana,  notes,  Minn 654 

Carpocapsa  pomonella.  ( See  Codling  moth.) 

Carpophilus  brachypterus , notes,  Ohio 839 

Carrageen  moss,  analyses,  K.  1 715 

notes,  R.  1 715 

Carrot,  wild,  root  system,  hT.J 46 

Carrots,  analyses,  Can 437 

Conn.  Storrs 59 

culture  experiments,  Iowa 725 

varieties,  Can 436,  766 

Ore 819 

Gary  a amara,  notes,  Minn 654 

Casein  and  phosphates,  relation  to  lactic  fer- 
mentation   987 

in  cheese,  determination 116 

passage  of  solutions  through  porce- 
lain   870 

Cassida  bivittata,  treatment,  hT.  C 58 

Castanea  americana , notes,  Minn 654 

Castor  bean,  globulins  of,  Conn.  State 934 

culture  experiments,  La 725 

Castor-bean  pomace,  analyses,  Conn.  State  . 902 

detection  in  feeding 

stuffs 211 

for  grasses,  Kans 133 

millet,  Kans 133 

tobacco,  Conn. 

State 908,  909 

Catalpa  speciosa,  notes,  Minn 654 

Caterpillar,  cabbage,  remedies 865 

California  tent,  notes,  Ohio 838 

cecropia  emperor,  notes,  Ohio. . . 838 

forest  tent,  prevalencein  Minne- 
sota, U.S.D.A 204 

hedgehog,  notes,  Ohio 838 

of  dagger  moths,  Ohio 839 

pyramidal  grapevine,  notes, 

Ohio 83g 

red-humped  apple  tree,  notes, 

Ohio 838 

saddle-back,  notes,  Ohio 838 

tent,  in  Massachusetts,  U.  S. 

D.  A 852 

notes,  Ya 840 

on  hops,  U.  S.  D.  A 373 

zebra,  in  California,  U.  S.  D.  A.  852 

Caterva  catenaria , notes,  Ohio 839 

Catnip,  root  system,  N.  J 46 

Catocala  grynea,  notes,  U.  S.  D.  A 204 

of  central  Michigan 416 

Catolaccus  anthonomi  on  Anthonomus  sig- 

natus,  U.  S.  D.  A 699 

incertus  on  Anthonomus  sig - 

natus,  U.  S.  D.  A 669 

spp.,  notes,  U.  S.  D.A 852 

Cattle,  ergotism  in,  Iowa 188 

S.  Dak 925 

fever,  Texas,  investigations — 

Ark 750 

Okla 750 

U.  S.  D.  A 755 

foods,  patent,  Me 568 
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Cattle,  liver  rot,  notes,  Ark 749 

tick,  biology,  Tex 731 

ticks,  notes,  Ark . 749 

Tex 732 

Cauliflowers,  analyses,  Conn.  Storrs 59 

electroculture,  X.  T.  Cornell . . 357 

varieties,  Can 436 

Colo 352 

Cavendish  banana,  analysis  and  food  value  - 507 

Cecidomyia  destructor.  ( See  Hessian  fly.) 

sp.,  notes,  Ohio 839 

vaccinii , notes,  Wis 838 

Cecropia  emperor  caterpillar,  notes,  Ohio..  838 
Cedar  apples  and  apple  rust,  relation,  Yt . . 471 

chips,  as  an  insecticide,  Yt 475 

Japan,  notes,  Minn 655 

Lebanon,  notes 985 

red,  notes,  Minn 655 

white,  notes,  Minn 655 

Celastrus  scandens,  notes,  Minn 656 

Celery  blight,  Cercospora,  of  X.  Y.  Cornell-  830 

notes,  Conn.  State 659 

Mass.  State 50 

treatment,  Conn.  State 659,929 

2$T.  C 55 

center  blight,  notes,  2L  Y.  State 925 

culture  experiments,  Mass.  State...  39 

diseases,  notes,  N.  J 51 

leaf  spot,  notes,  N.  Y.  State 925 

sprayed,  copper  in,  X.  Y.  State 926 

stalk  blight,  notes,  N.  Y.  State 925 

varieties,  Can 436 

Colo 352 

Cellulose  as  affected  by  dilute  acids 313 

digestibility 88 

in  feeding  stuffs,  determination . . 767, 781 

nutritive  value 88 

Cell  wall  striation  in  the  endodermis  of 

roots,  cause .' ' 870 

Cell  walls  of  plants,  lignification,  hrmness, 

and  elasticity 517 

Celtis  occidentalism  notes,  Minn 654 

Cenchrus  palmeri,  notes,  U.  S.  D.  A 498 

tribuloides,  notes,  TJ.  S.  D.  A 699 

root  system,  N.  J 47 

Centaurea  cyanus,  notes,  Ore 47 

Center  blight  of  celery,  notes,  N.  Y.  State  . 925 

Centrifugal  separators,  tests,  N.  Y.  Cornell.  363 
Pa 364,  751 

Centrifuge  for  analytical  and  microscopical 

work 288 

determination  of  crude 

fiber 767, 781 

separation  of— 

butter  from  buttermilk  . 785 

microorganisms 614 

use  in  the  laboratory . 221 

Centrifuges,  speed  indicator  for 692 

Cenoccelius  spp.,  notes,  TJ.  S.  D.  A 852 

Cephalonomia  spp.,  notes,  TJ.  S.  D.  A 852 

Cer arnica  picta  on  currants,  Mich 416 

Ceratina  dupla , notes,  Ohio 838 

Geratoma  caminea  on  beans,  U.  S.  D.  A 667 

Ceratophorum  ulmicolum,  notes,  S.  Dak 50 

Cercospora  apii,  germination  tests,  X.  J . . - . 52 
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Cercospora  apii , notes,  Conn.  State 659 

Mass.  State 50 

N.  Y.  State 926 

treatment,  Conn.  State 659 

H.  C 55 

Cercospora  avicularis,  notes,  S.  Dak 50 

betce,  notes,  Ind 822 

beticola,  notes,  S.  Dak 50 

drcumcissa,  notes,  S.  Dak 50 

U.S.D.A....  955 

clavata,  notes,  S.  Dak 50 

gossypina,  notes,  Ala.  College  ..  831 

of  celery  blight,  N.Y.  Cornell. . . 830 

ribis , prevention 400 

rosicola,  notes,  S.  Dak 50 

zizice,  notes,  S.  Dak 50 

violce,  notes,  H.  J 54 

Cereals,  condition,  June,  ’92,  U.  S.  D.  A 77 

germination  tests,  Can 436 

Chain-dotted  geometer,  notes,  Ohio 839 

Chalcid  fly  in  houses,  U.  S.  D.  A 284 

parasitic  on  leery  a,  TJ.  S.  D.  A . . 284 

Chalepus  trachypygus,  notes,  TJ.  S.  D.  A 848 

Chambers’  index,  revision,  TJ.  S.  D.  A 284 

Chamomile,  root  system,  H . J 48 

Chamyris  cerintha , notes,  TJ.  S.  D.  A 204 

Ciara  f ragilis,  structure  of  the  spermatozoa . 292 

Cliarbon  bacteria  in  mud  from  a well 873 

notes,  La 75 

Charlock,  notes,  Yt 472 

root  system,  N.  J 46 

Cheat.  ( See  Chess.) 

Cheddar  and  stirred-curd  processes  of 

cheese-making,  N.  Y.  State 949 

Cheese,  American,  analyses,  Conn.  State  ..  945 

analyses 616 

Conn.  Storrs 59 

Mass.  State 75 

bT.  Y.  State 947 

Yt 486 

and  cream,  microbes  in 873 

as  affected  by  composition  of  milk, 

N.  Y.  State 367, 427,  575, 948 

cellar,  hygrometer  for 223 

changes  in  ripening,  Yt 493 

conditions  affecting  yield,  1ST.  Y. 

State 367 

Edam 988 

factories,  milk-testing  at 390 

from  mares’  milk,  analyses 223 

separator  skim  milk 988 

Italian,  analysis  ... 519 

making,  Cheddar  and  stirred-curd 

processes,  U.  Y.  State  . . 949 

cutting  curd,  N.  Y.  State  . 949 

directions,  Can 979 

Georgia 495 

Iowa 732 

Elev 577 

ET.  Y.  State 274 

distribution  of  milk  con- 
stituents in,  Minn 750 

effect  of  aerating  milk,  1ST. 

Y.  State 949 

gases  in  milk,  U. 

Y.  State 949 
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Cheese-making,  effect  of  tainted  milk,  1ST. 

Y.  State 427, 576 

variation  of  meth- 
ods, N.  Y. 

State 427,576 

experiments,  N.  Y.  State. . 365, 
426,  575,  945 

from  milk  of  different  com- 
position, Yt 492 

heating  curd  to  high  tem- 
perature, N.  Y.  State 949 

in  southern  Holland 390 

loss  of  milk  constituents  in- 
N.  Y.  State  . . 366, 427,  575,  947 

Yt 493 

use  of  different  amounts  of 

rennet,  N.  Y.  State 949 

methods  of  analysis 99, 116 

sampling 116 

overripe,  analyses 98 

production  and  distribution,  TJ.  S. 

D.A 846 

as  affected^hy  period  of 
lactation,  H.  Y.  State.  272 
from  different  breeds,  N. 

Y.  State 273 

ptomaines  in 784 

ripening,  abnormal 785,  988 

formation  of  fat  in 988 

in  absence  of  air 988 

losses  in,  N.  Y.  State 427, 577 

yield  as  affected  by  composition  of 

milk,  N.  Y.  State 576 

Cheeses,  soft,  effect  of  temperature  on  water 

content 785 

Chelymorpha  argus,  notes,  Ohio 839 

Chemical,  agricultural  laboratories  in  Italy  238 

apparatus,  glass,  for 22 

laboratories,  best  source  of  elec- 
tricity for 613 

Chemist,  report,  Ala.  College 665 

Colo 370 

Ind 665 

Ohio 950 

Tex 950 

Ya 428 

Chemistry,  abstracts  of  articles 242, 461, 802 

agricultural  text  book 232 

and  physiology  of  the  leaf 984 

Division,  U.  S.  D.  A . . . . 77, 78, 81, 580, 
671,  951 

in  agriculture,  Idaho 950 

of  Bordeaux  mixtures,  N.  Y. 

Cornell.... 563 

fermentation 222 

Thomas  slag 222 

tobacco 223 

report  on 398, 402 

Ghenopodium  album.  ( See  Pigweed.) 

ambrosioides,  root  system, 

N.  J 47 

Chermes,  sp.,  notes,  U.  S.  D.  A 204 

Cherries,  analyses,  Conn.  Storrs 59 

black  knot.  (See  Black  knot  of 
plums.) 
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Cherries,  brown  leaf  spot,  notes,  Ya 837 

rot,  notes,  Conn.  State 658 

Ya 837 

classification  of  varieties,  1ST.  Y. 

Cornell 165 

powdery  mildew,  treatment,  Iowa . 169 

spot  disease,  treatment,  Iowa 169 

varieties,  Can 690 

HI 166 

Iowa 727 

Mich 556 

Utah 653 

Cherry,  black,  notes,  Minn 655 

bird,  notes, Minn 655 

choke,  notes,  Minn 655 

gum,  organized  ferment  of. 314 

leaf  blight,  treatment,  U.  S.  D.  A . . . 955 

slug,  prevalence  and  treatment, 

Mich 416 

stone  oil  as  an  adulterant  of  olive 

oil 986 

trees,  analyses,  N.  Y.  State 252 

Chess,  notes,  Me 334 

Ore 47 

root  system,  N.  J 46 

Chestnut,  buckeye,  notes,  Minn 654 

horse,  notes.  Minn 654 

notes,  Minn 614 

trees,  disease 615 

Chestnuts,  anthracnose,  notes,  Mass.  State.  50 

varieties,  Mich 556 

Chicago  maize  feed,  analyses,  Mass.  State. . 64 

Chickens,  feeding  experiments,  N.  Y.  State.  262 

incubation,  Can 441 

management,  Can 441 

Chick-pea,  field  experiments] 875 

Cliickweed,  analyses 971,  972 

root  system,  N.  J 46 

Chicory,  blanched,  disease 694 

root  system,  N.  J 45 

Chilo  plejadellus,  notes,  U.  S.  D.  A 848 

Chilopsis  scale,  notes,  N.  Mex 41 8 

Chinch  bug,  notes,  Okla 354 

Chinese  tea,  analyses 694 

Chinquapins,  varieties,  Mich 556 

Chioyianthus  virginica,  notes,  Minn 654 

Ghionaspis  furfurus,  notes,  Ohio 839 

Chironomid,  blood-sucking,  notes,  U.  S.  D.  A 852 

Chlamys  plicata,  notes,  Ohio 839 

Chlorine  in  rain  water 522 

Chloroform,  effect  on  pepsin  digestion 782 

Chlorophyll,  digestibility 599 

formation  as  affected  by  phos- 
phoric acid 314 

at  spring  tempera- 
tures   587 

Choke  cherry,  notes,  Minn 655 

Cholera  bacillus,  variability 693 

germs  in  milk  and  cream  products, 

behavior.... 317 

propagation  by  flies 596 

Chondrus  crispus,  notes,  B.  1 715 

Chromic  acid  as  a reagent  for  albumen  in 

urine 314 

Chrysanthemum  leucanthemum.  (See  Oxeye 
daisy.) 
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Chrysanthemums,  blight,  notes,  1ST.  J. 54 

diseases,  notes,  X.  J 53 

Chrysopogon  serrulatus,  notes,  Mi3s 248 

Chrysotile  fiber  in  approximate  organic 

analyses 988 

Churn  washings  for  pigs,  Iowa 742 

Churning  and  creaming  tests  of  cows,  Vt. . 489 

colostrum,  Yt 488 

cream  from  cows  at  different 

stages  of  lactation,  Can 446 

temperature  and  time  of,  X.  Y. 

State 271 

Churns,  descriptions,  Nev 189 

Cicada  septendecim,  notes,  Ohio 839 

Cichorium  intybu-s,  root  system,  X.  J 46 

Cigar-case  bearer  of  the  apple,  notes,  Can  . . 437 

Cilia  of  microorganisms,  process  for  coloring  693 

Cimbex  americana,  parasites,  X.  Dak 170 

Cinquefoil,  shrubby,  notes,  Minn 656 

Citrate  soluble  phosphoric  acid,  determina- 
tion   612 

Citric  acid,  detection  of  tartaric  acid  in 613 

Citron  lice,  treatment,  bT.  J 58 

Cladius  pectinicornis,  notes,  TJ.  S.  D.  A r 372 

Cladosporiumfulvum , nature  and  treatment, 

Conn.  State 659 

notes,  bT.  Y.  Cornell . 353 

treatment,  X.  C 55 

herbarum,  notes,  Mass.  State.  50 

Cladostephus  verticillatus , notes,  B.  1 715 

Claires  for  oysters,  construction,  bT.  J 74 

Claviceps  purpurea,  notes,  S.  Dak 50,925 

Clay,  analyses 787 

Ala.  College 337 

in  soils,  determination 388 

soils,  liming. 222,  315, 435 

porosity  as  effected  by  liming  . . 377 

Clematis  coocinea , notes,  Minn 656 

flammula,  notes,  Minn  656 

jackmanni,  notes,  Minn 656 

virginiana,  notes,  Minn 656 

viticelli,  notes,  Minn 656 

Clerus  formicarius,  importation  from  Eu- 
rope, IT.  S.  D.  A 699 

Clethra  alnifolia,  notes,  Minn 655 

Climate  and  soil,  relations,  U.  S.  D.  A 276 

effect  on  composition  of  plants 108 

influence  on  soils 871 

of  Death  Y alley,  Cal., IT.  S. D.  A...  198 

Climatic  influence  of  forests 876 

Climatology  of  North  Carolina 462 

the  cotton  plant,  IT.  S.  D.  A.  762 

Wyoming 709 

U.S.D.A 956 

Climbing  cutworm,  notes,  Me 354 

Cluiocampa  americana,  notes,  Mass.  Hatch  661 

calif  ornica,  notes,  Ohio 839 

Cloud  forms,  height  and  velocities,  TJ.  S. 

D.  A 429 

Clover,  alsike,  culture  experiments,  La 646 

American  red,  characteristics 875 

and  grass,  culture  for  soiling,  Conn. 

Storrs 29 

Bokhara.  ( See  Sweet  clover.) 
bumblebees  for  fertilizing,!!.  S.  D,  A.  84 
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Clover,  bur.  ( See  Bur  clover). 

orimson.  ( See  Scarlet  clover.) 

culture  experiments 108 

for  pigs,  N.  Y.  State 262 

soiling,  Conn.  Storrs 480 

hay,  analyses,  Minn 733 

Japan.  ( See  Japan  clover.) 

leaf  weevilin Connecticut, TJ.  S.D.A.  284 

Ohio,  TJ.  S.  D.  A 373 

prevalence,  TJ.  S.  D.  A . . . 852 

Mexican,  notes,  Miss 248 

red.  (See  Bed  clover.) 

root  borer,  notes,  Can 437 

rowen  for  soiling,  Conn.  Storrs 480 

rust,  notes,  Mass.  State 50 

scarlet.  ( See  Scarlet  clover.) 

seed  caterpillar,  notes,  Iowa 730 

TJ.  S.  D.  A . . . 204 

midge,  notes,  TJ.  S.  D.  A 204 

silage  vs.  corn  silage  for  milch  cows, 

Yt 482 

sweet.  (See  Sweet  clover.) 

white,  culture  experiments,  La 646 

Club  root  of  cabbages,  notes,  Mass.  State. . . 50 

treatment,  N.  C 55 

turnips,  notes 876 

Cnicus  arvensis,  notes,  Ore 47 

Yt 472 

root  system,  N.  J 45 

lanceolalus , notes,  Ore 47 

Coagulation,  investigations 873 

Coccidce  of  Jamaica,  food  plants,  TJ.  S. 

D.  A 668,  851 

Coccinella  novempunctata,  notes,  bT.  C 58 

Cocklebur,  dagger,  law  regarding  in  Oregon . 47 

notes,  Ore 47 

TJ.  S.D.A 699 

root  system,  N.  J 46 

Cockle,  corn,  root  system,  N.  J 46 

Cockerels  vs.  capons,  growth,  bT.  Y.  State  . . . 939 

Cockroach  eggs,  parasites,  TJ.  S.  D.  A 852 

Cockspur  thorn,  notes,  Minn 654 

Cocoa,  adulteration,  TJ.  S.  D.  A 77 

analysis,  TJ.  S.  D.  A 77 

bean,  theobromin  in 613 

consumption,  TJ.  S.  D.  A 77 

literature  of  investigations,  TJ.  S. 

D.  A 77 

preparation,  TJ.  S.  D.  A 77 

Cocoanut  cake,  artificial  digestion 87 

meal,  analyses,  Mass.  State 64 

oil  for  milch  cows,  effect  on  butter, 

N.H 664 

Coco  grass,  root  system,  N.  J 46 

Codling  moth  as  affected  by  irrigation,  TJ. 

S.D.A 666 

inj  ury  in  N ebraska,TJ.  S.  D.  A 668 
laws  to  repress,  in  Tasmania, 

TJ.  S.  D.  A 852 

notes,  Ya 840 

relation  to  apple  rot,  By 660 

remedies,  Ark 828 

Me 566 

Mich 417 

Coffee,  adulteration,  TJ.  S.  D.  A 77 
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Coffee,  analysis,  TJ.  S.  D.  A 77 

berry,  domestic,  nature,  Ga 495 

consumption,  TJ.  S.  D.  A 77 

investigations,  literature,  U.  S.  D.  A.  77 

methods  of  analysis,  TJ.  S.  D.  A 77 

preparation,  U.  S. D.  A 77 

tree,  Kentucky,  notes,  Minn 654 

Cohesion  of  soils 529 

Coleanthus  subtilis,  notes,  TJ.  S.  D.  A 951 

Coleophorci  laricella  on  larches,  TJ.  S.  D.  A . . 285 

n.  sp.,  notes,  Can 437 

Coleoptera,  hymenopterous  parasites,  TJ.  S. 

D.  A ' 851 

of  California,  TJ.  S.  D.  A 378 

NewMexico,  notes, TJ.  S.  D.  A.  373 

the  Pacific  coast,  food  plants, 

TJ.S.D.A 373 

Coleosporium  solidaginis,  notes,  S.  Dak 50 

sonclii , notes,  S.  Dak 50 

spp.  in  Ohio 414 

Colic  in  horses  and  mules,  La 75 

Colleges  and  schools  of  agriculture  in 

Belgium 702 

stations  in  .the  TJ  nited  States, 
organization  lists,  TJ.  S. 

D.  A 954 

Colletotriclium  gossypii,  notes,  Ala.  college  . 833 

lindemuthianum,  notes,  JST.Y. 

State 557 

omnivorum,  notes,  N.  J 53 

sp.  on  carnations,  notes,  K.  J.  54 

violets,  notes,  K.  J...  54 

Colopo'dium pendulinum,  notes,  TJ.  S.  D.  A. . 951 

Colorado  blue  spruce,  notes,  Minn 655 

College,  notes , 106,451 

potato  beetle,  treatment,  K.  C 58 

Station,  bulletins 58, 259,  267, 647, 

653,  696,  752 

notes 106,  225 

report 334, 335,  346, 

352,  368,  370 

Coloring  matter  in  wines,  destruction  by 

keeping 616 

of  Micrococcus  prodigio&us,  222 

pollen 448 

matters,  reaction  with  butter 97 

reaction  with  margarine . 97 

yellow,  in  foods,  detec- 
tion   316 

Color  of  barley  for  brewing 222 

insects,  investigation 518 

milk,  cause 316 

reactions,  study  of 871 

Colostrum,  analyses 519 

Vt 488 

churning,  Yt 488 

creaming,  Vt 488 

of  cow  affected  with  milk  fever, 

composition,  Yt 487 

Colts,  ^feeding  experiments,  Iowa 424 

Me 574 

Columbine,  notes,  Minn 653 

Comfrey,  prickly,  culture  experiments, 

Mass.  State 39,  661 

Comma  butterfly,  notes,  Ohio . . S38 
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Commissioner  of  Agriculture  of  Alabama, 

report... 697 

Compilations  of  analyses  of  American  feed- 
ing stuffs  525 

TJ.  S.  D.  A 582 

Compost  as  a fertilizer,  Ark '. 248 

Condensed  milk,  analyses,  Can 437 

Cone  flower,  root  system,  K.  J 46 

Coniothyrium  muscicolum,  notes,  TJ.S.D.  A.  956 

Conifers,  Scandinavian 693 

Connecticut  State  Station,  bulletins.  336,643,658 
notes 225 


report 902, 906, 907, 

910,911,912,  922, 
923,  928,  933,  934, 
935,  944,  945,  949 
Storrs  Station,  bulletins  . . .76, 336, 479 


notes 106 

report 16,27,28, 

29,59,75,76 

Conocephalus , sp.  on  cranberry  bogs,  N.  J. . 565 

Contagion  transmitted  by  insect,  U.  S.  D.  A.  669 

Convallaria  majalis , notes,  Minn 653 

Convex  scale,  notes,  N.  Mex 418 

TJ.  S.  D.  A 203 

Convolvulus  arvensis,  root  system,  JST.  J 45 

sepium,  root  system,  N.  J 45 

Copidosoma  variegatum,  notes,  Mich 417 

Copper  acetate  for  leaf  spot  of  quinces, 

Conn.  State 929 

potato  blight  and  rot, 

Conn.  State 928 

and  ammonium  carbonate  mixture 
for — 

black  rot  of  grapes,  Del 168 

peach  rot,  Del 169 

pear  leaf  blight,  Del 168 

and  arsenic  solution,  preparation 

and  use,  Ohio 927 

iron  vessels  for  laboratory  use.  613 

borate  for  anthracnose  of  beans,  K. 

Y.  State 559 

grain  rusts,  D.  S.  D.  A. . 955 

carbonate,  ammoniacal— 

for  almond  diseases,  TJ.  S.  D.  A.  955 

anthracnose  of  beans — 

N.  J 52 

JST.Y.  State 558 

apple  scab,  Me 561,  926 

Wis.. 170 

celery  diseases,  N.  Y.  State.  920 

grain  rusts,  D.  S.  D.  A 955 

grape  diseases,  Wis 729 

leaf  blight  of  pears,  Iowa..  170 

diseases  of  nursery 
stock,  TJ.S.  D.  A....  955 

mildew  of  grapes,  Minn 652 

peach  rot,  Del 835 

pear  leaf  blight,  Del 168 

D.S.D.A.  500 

potato  blight,  JST.  Y.  State  . .55,  250 

scab,  N.  Y.  State 560 

powdery  mildew  of — 

cherries,  Iowa 169 

currants,  Iowa 169 


INDEX  OF  SUBJECTS. 


1025 


Page. 


Copper,  carbonate,  ammoniacal — 

for  quince  diseases,  N.  J 658 

spot  disease  of — 

cherries,  Iowa 169 

currants,  Iowa 169 

preparation  and  use — 

Conn.  State 659 

Iowa 169 

Md..... 43 

Ohio 927 

Va 838 

with  kerosene  emulsion  for  ap- 
ples, Md 42 

Paris  green  for  apples,  Md . 42 

carbonate,  analyses,  hT.  Y.  State 56 

Johnson’s  mixture,  for— 

apple  scab,  Wis 170 

black  rot  of  grapes, 

Del 168 

pear  leaf  blight,  Del . 168 

precipitated — 

for  anthracnose  of 
raspberries,  N.  J . . 51 

with  Paris  green  for 

apples,  Md  . .^ 42 

suspended,  for — 

apple  scab,  Me 561 

black  rot  of  grapes . . 168 

peach  rot  Del 835 

pear  leaf  blight,  Del . 168 

compounds,  effect  on  grapes 872,  968 

effect  on  germination  of— 

Cercospora  apii,  N.  J 53 

Monilia  fructigena , N.  J 53 

ferrocyanide  for  grain  rusts,  U.  S. 

D.  A 955 

hydroxide  for  grain  rusts,  D.  S.  D.  A 955 

in  parts  of  the  grapevine 872 

sprayed  celery,  ST.  Y.  State  926 

grapes,  N.  Y.  State 55 

R.1 242 

Ya 55 

on  grape  leaves,  poisoning  by 223 

saccharate  for  pear  scab,  U.  S.  D.  A . 500 

soda  hyposulphite  for — 

black  rot  of  grapes,  Del 168 

pear  leaf  blight,  Del 168 

soda  solution,  preparation,  Ya 838 

solutions,  alkaline,  for  determining 

reducing  sugars 983 

steatite  for  potato  rot 864,  971 

sulphate,  ammoniacal,  for — 

leaf  spot  of  quinces,  Conn.  State.  929 

potato  blight  and  rot,  Conn.  State  928 

sulphate,  analyses,  N.  Y . State 56 

effect  on  seed  corn,  Yt 472 

for  leaf  spot  of  quinces, 

Conn.  State 929 

potato  rot 985 

scab,  N.Y.State  560 

in  soil,  effect  on — 

peas,  IST.  ¥.  State 15 

tomatoes,  N.  Y.  State  . 15 

wheat,  N.  Y.  State 15 

8120— No.  12 3 
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Copper  sulphate  treatment  for  wheat  smut, 

Ind 341 

sulphide  for  anthracnose  of  beans, 

N.  Y.  State 558,  559 

Copperas,  (See  Iron  sulphate.) 

Copperdine,  analyses,  H.  Y.  State 56 

Coreopsis  lanceolata,  notes,  Minn 653 

Corimelcena  puliearia,  notes,  Ohio 839 

Corn-and-cob  meal,  analyses,  Conn.  State..  935 

Mass.  State  . . 64 

Minn 733 

Corn  and  cowpeas,  field  experiments,  Md . . 36 

Jerusalem  corn,  field  experiments, 

Md... 36 

sorghum,  field  experiments,  Md..  36 

anthers,  analyses,  N.  Y.  Cornell 339 

as  a forage  plant 872 

Wis 136 

trap  crop  for  cotton  boll  worms,  U. 

S.D.A 304 

assimilation  of  carbonic  acid  by 613 

barnyard  manure  for,  R.  I 251 

bran,  analyses,  Wis 174 

bill  bug,  notes,  hT.  J 57 

butts,  analyses,  Minn 733 

canned,  analyses,  Conn.,  Storrs 59 

cockle,  effect  on  pigs 90 

in  breadstuffs  and  flour,  danger 

from 310 

poisonous  quality 90, 91, 783 

root  system,  N.  J 46 

seed,  saponin  in 387 

condition  and  acreage,  IT.  S.  D.  A 203, 

283,  431 

continuous  cropping,  Conn.  State 906 

crambid,  notes,  Del 660 

crossing,  Ml 134, 905 

cultivation  at  different  dates,  Iowa. . . 718 

to  different  depths,  Ga 809 

Ind..  809,  810 
Iowa  . 718 

Md...  37 

differing  in  frequency  and 

depth,  111 904 

cultivators,  tests,  Ind 810 

culture  experiments,  Colo 346 

Mass.  State 39 

R.l 251 

Wis 136 

Wyo.. 825 

detasseling,  Del 644 

111 905 

Md 37 

Nebr 810 

N.  Y.  Cornell 338,  811 

digestibility,  Minn 734 

distribution  and  consumption,  II.  S. 

D.  A 762 

of  seed,  Can 436 

duties  on,  in  Mexico,  U.  S.  D.  A 282 

ears,  analyses,  Wis 136 

effect  of  previous  manuring,  Ind 810 

Egyptian  rice,  culture  experiments,  La.  645 

ensiling  vs.  field euring,  Wis..,,.....  145 
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Corn  exports,  U.  S.  D.  A 282 

fertilizer  experiments,  Ala.  College. . . 644 

Conn.Storrs.27,  28,75 

Del 644 

Ga 808 

Iowa 718 

Ky 716 

La.  ...137,  339,  346,717 

Me 132 

Md 37 

N.C 716 

E.  I 246,  251 

Vt 470 

Ya 716 

W.  Ya .717, 804 

fertilizing  constituents,  Conn.  State. . 906 

field  experiments,  Ark 807 

111 904 

Ind 809 

Md 36 

flat  culture,  La 339 

fodder,  analyses,  Mass.  State 66 

Minn... 733 

digestibility,  Me 569 

2$T.C 736 

disease,  Nebr 843 

green,  for  milcli  cows,  Mass. 

State 65 

time  of  harvesting,  Can 437 

vs.  corn  silage  for  milch  cows, 

Vt 481 

vs.  corn  silage  for  milch  cows, 

Wis 178 

for  seed,  treatment  with  fungicides, 

Vt 472 

for  silage  culture,  Mass.  State . . 39 

soiling,  Conn.  Storrs 480 

germ  feed,  analyses,  Mass.  State 176 

Vt 475 

green  manuring  for,  Iowa 718 

history 388 

importation  into  Mexico,  IJ.  S.  D.  A . . 431 

in  rotation,  La 346 

intercultural  fertilizing,  Ga 808 

introduction  and  culture  in  Europe  . . 389 

Jerusalem,  culture  experiments— 

La 645,  725 

Md 36 

Mass  State 39 

E.  I 251 

Kaffir,  culture  experiments,  La 645,  725 

kernels,  analyses,  Conn.  State 906 

Md 36 

Mass.  State 39 

Minn 733 

Vt... 47 

manuring  at  different  rates,  Ind 810 

meal,  analyses,  Conn.  State 935 

Conn.  Storrs 59 

Me 569 

Mass.  State  ... .64,  68, 176, 177 

Vt 475 

Wis 173 

for  cabbage  worms,  U.  S.  D.  A . . 203 

milch  cows,  Colo 260 
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Corn  meal  for  pigs,  Minn 423 

steers,  Kans 475 

heavy  feeding,  for  pigs,  Yt 484 

vs.  wheat  bran  for  fowls,  N.  Y. 

State 940 

neAV  species,  N.  Y.  Cornell 811 

oil  for  milch  cows,  effect  on  butter, 

N.  H 664 

phosphates  for  Me 131 

plant,  analyses,  Wis 136 

planting  at  different  dates,  111 904 

Ind 809 

depths,  111 904 

distances,  111 904 

Ind...  809 

La  ... . 339 

Md....  37 

in  hills  and  drills,  111 904 

seed  from  different  parts  of 

the  ear,  Ark 807 

pollen,  analyses,  N.  Y.  Cornell  . 339 

production  and  distribution,  TJ . S . D . A . 844 

of  dry  matter,  111 905 

root  pruning,  111 95 

worm,  prevalence,  U.  S.  D.  A 203 

Southern,  notes,  Ohio 839 

roots,  extent  of,  Wis 128 

rotation  vs.  continuous  cropping,  Ind. . 810 

seed  selection,  Ark 807 

silage,  analyses,  Mass.  State 64,177 

Minn 733 

cost  of  preparing,  Md 36 

digestion  experiments,  Md 68 

N.  C . . . 736 

effect  on  albuminoid  consump- 
tion, Md 69 

for  lambs,  Mass.  State 356 

steers,  Ind 154 

from  whole  stalks,  Md 36 

vs.  clover  silage  for  milch  cows, 

Yt 482 

corn  fodder  for  milch  cows, 

Wis 178 

stover  for  milch  cows, 

Mass.  State 176 

hay  and  roots  for  cows, 

Can 440 

smut,  notes,  Mass.  State 50 

soaked  vs.  dry  for  pigs,  Iowa 742 

stalks,  analyses,  Wis 136 

stover,  analyses,  Mass.  State 64, 177 

Minn 733 

digestion  experiments,  Md 68 

effect  on  albuminoid  consump- 
tion, Md 69 

stripping,  Ga 808 

subsoiling,  Ga 808 

sweet,  analyses,  Conn.  Storrs 59 

Mass.  State 39 

for  silage,  Mass.  State 39 

planting  at  different  distances, 

111 357 

varieties,  Mich 828 

Ore 650 

Utah 828 
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Corn,  sweet,  yield,  Mass.  State 39 

and  food  value  per  acre, 

Me 568 

time  of  maturing,  Ind 810 

topping,  Iowa 718 

tops,  analyses,  Minn 733 

varieties 108, 783 

Ark 807 

Can 766 

Del 614 

Ga 809 

111 904 

Ind 810 

La 138,839,  718 

N.  Mex 411 

2L  C 718 

Okla 721 

E.  L 251 

Wis 136 

vs.  “barley  for  pigs,  Minn 421,  423 

waste;  analyses,  Conn.  State 903 

water  required  for  one  pound,  Wis  . . 126 

worm,  notes,  Va 840 

yield,  Ark " 825 

Me 568 

U.  S.D.  A 500,  578 

Cornus  sanguined,  notes,  Minn 655 

stolonifera,  notes,  Minn 655 

Corrosive  sublimate  as  an  antiseptic,  Va  . . 360 

for  anthracnose  of 
beans,  N".  Y.  State  . . 558 

for  pota  to  scab— 

N.  Y.  State 560 

1ST.  Dak 926 

Cosmopcpla  carnifex,  notes,  Ohio 839 

Cotalpa  lanigera,  notes,  Me 354 

Ohio 839 

Cottage  ind.ustries  of  Eussia,  IJ.  S.  D.  A 431 

Cotton,  angular  spot,  Ala.  College 824 

anthracnose,  Ala.  College 833 

areolate  milclew,  Ala.  College 834 

bolls,  analyses,  Miss 720 

bollworm,  early  accounts,  U.  S.  D.  A.  88 
notes,  U.  S.  D.  A . . . 204, 760, 851 

Okla 354 

crop,  distribution  in  1892,  IT.  S.  D.  A.  675 
of  India,  1892-’93,U.  S.  D.  A.  .282,  957 
the  United  States,  1892,  U. 

S.  D.  A 77,  283 

dagger,  notes,  Me 354 

damping  off,  Ala.  College 832 

diseases,  investigations,  Ala.  Col- 
lege   830 

fertilizer  experiments,  Ala.  College  803 

Ga 814 

La  ....340,  346,718 

Miss 720 

N.C 716 

field  experiments 787 

Ga.. 813 

frenching,  Ala.  College 831 

hull  ashes,  analyses,  Conn.  State.. 336,  902 
Mass.  State  . .26,  337 
for  tobacco,  Conn.  State  908,  909 
valuation,  Conn.  State..  337 
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Cotton  hulls,  digestibility,  N.  C 736 

for  steers,  Ala.  Canebrake  . ..  254 

injury  by  Arctia  phyllira , U.  S.  D.  A 667 

in  rotation,  La 346 

leaf  blight,  Ala.  College 1 . 835 

leaves,  analyses,  Miss 719 

manuring  at  different  rates,  Ga 814 

plant,  chemical  study,  Miss 719 

climatology,  U.  S.  D.  A 762 

planting  at  different  distances,  Ga  . 813 

La  . 139 

condition,  U.  S.  D.  A 957 

production  and  distribution,  U.  S. 

D.  A 846 

prospects,  1892,  U.  S.  D.  A 500 

root  galls,  Ala.  College 835 

rot,  pure  cultures 400 

roots,  analyses,  Miss 819 

seed,  boiled  for  pigs,  Tex 358 

feed,  analyses,  Conn.  State 935 

for  pigs,  Tex 357 

steers,  Ala.  Canebrake. . . . 254 

meal,  analyses 787 

Conn.  State.. 336, 902, 
935 

Me 569 

Mass.  State 26,64, 

176,  177 

K.J 25 

Wis 173 

availablephosphoricacid 

in,  S.  C 901 

for  cotton,  Ga 814 

N.J 25 

Wis 173 

milch  cows — 

Mass.  State 65,  66 

Miss 259 

pigs,  Tex 357 

steers,  Ala.  Cane 

brake 254 

tobacco,  Conn.  State  908,909 
metapliosphoric  acid  and 
pyrophosphoric  acid 

in,  S.  C 902 

solutions  for  phosphoric 
acid  determination, 

S.  C 902 

vs.  cotton  seed  for  oats 

and  wheat,  S.  C . . 915 

linseed  meal  for 

lambs,  Wis 261 

water-soluble  potash  in, 

S.  C 901 

oil,  detection  in  lard  and  olive 

oil 98fe 

for  milch  cows,  effect  on 

butter,  N.  H 664 

raw  and  roasted,  digestibility, 

N.  C 736 

vs.  roasted,  for  pigs,  Tex  . 358 

steamed  for  milch  cows, 

Miss 259 

VS.  cotton-seed  meal  for  oats 

and  wheat,  S.  C 915 
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Cotton  seedling  rot,  Ala.  College 832 

shedding  of  bolls,  Ala.  College 834 

sore  shin,  Ala.  College 832 

steins,  analyses,  Miss 719 

varieties,  Ga 813 

La 139,  340,  719 

Miss 720 

hT.  Mex 411 

N.  C 718 

waste,  analyses,  Mass.  State 26 

yellow  leaf  blight,  Ala.  College 830 

Cottonwood,  notes,  Minn G55 

rate  of  growth,  S.  Dak 45 

Cottony  maple  scale,  notes,  TJ.  S.  D.  A 204 

mesquite  scale,  n.  gen.  and  n.  sp., 

notes,  hT.  Mex 418 

Couch  grass,  notes,  Can 591 

Ore 47 

IT.  S.  D.  A 699 

Vt 472 

root  system,  hT.  J 46 

Co wpeas,  acquisition  of  nitrogen  by,  Conn. 

Storrs 14 

and  corn,  field  experiments,  Md  . 36 

as  a green  manure  for  wheat,  Pla.  9.12 

trap  crop  for  cotton  boll- 

worms,  IT.  S.  D.  A 204 

culture  experiments,  Md 38 

Mass  State.  661 

Miss 248 

for  soiling,  Conn.  Storrs.  .29, 480 

varieties,  La 145, 645 

hi.  Mex 411 

Cowpea  vines,  digestibility,  hT.  C 736 

Cows  and  goats,  comparative  digestive 

power,  hT.  C 738 

at  pasture,  grain  ration  for,  hT.  Y.  Cor- 
nell   842 

digestion  experiments,  hT.  C 736 

infectious  abortion  in,  Ya 75 

milch,  allowing  to  drink  at  will 773 

as  affected  by  imperfect  venti- 
lation, Wis 180 

change  in  live  weight  during 

period  of  lactation 223 

cooking  and  steaming  food  for.  783 
digestion  experiments,  Minn. . 733 

feeding  experiments.  .93, 108,  508,  519, 
599,  601,  783,  986 

Can 440,  606 

Colo 259 

Conn. 

Storrs  ..  480 

Iowa 181 

Me 569 

Mass. 
State... 64, 176 

Miss 259 

N.  H 662 

N.Y.  Cor- 
nell ....  842 

N.  Y.  State  255, 
263,  267 

Tenn 419 

Vt... 481 
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Cows,  milch,  feeding  experiments,  Wis 178 

rations,  hT.  H 665 

Wis 740 

manure  from,  Mass.  State 65,  66 

methods  of  feeding 986 

milk  yield  at  different  periods 

of  lactation,  III 941 

new  method  of  testing,  Vt. ...  489 

quality  of  milk  as  affected  by 

change  of  quarters,  Yt 483 

soiling  experiments— 

Conn.  Storrs 480 

Mass.  State 65 

sunflower  seed  cake  for 389,  508 

tests  of  breeds 403 

hT.  Y.  State. 255, 263, 273 

warming  water  for 783 

Cow  wheat,  analyses 971 , 972 

Crab  apple,  native,  notes,  Minn 655 

varieties,  Iowa 727 

grass,  notes,  Miss 248 

root  system,  hT.J 46 

Crackers,  analyses,  Conn.  Storrs 59 

Cracking  of  pears,  treatment,  TJ.  S.  D.  A ...  500 

Crambid  on  corn,  notes,  Del 660 

Or  ambus  caliginosellus,  notes,  Del 660 

Cranberries,  analyses,  Conn.  Storrs 59 

insects  injurious  to,  hT.  J 565 

Cranberry  bogs,  crickets  on,  hT.  J 564 

grasshoppers  on,  hT.  J 564 

locusts  on , hT . J 564 

management,  hT.  J 566 

diseases,  Wis 835 

fruit  worm,  notes,  Wis 838 

galls,  Wis 835 

high-bush,  notes,  Minn 656 

insects,  notes,  Wis 838 

remedies,  hT.  J 565 

scald,  Wis 835 

scale,  notes,  Wis 838 

worm,  black-headed,  notes,  Wis  . 838 

yellow-headed,  notes,  Wis.  83S 

Crandall  currant,  notes,  hT.  Y.  Cornell 917 

Crane  flies  as  food  of  the  robin,  Ohio 419 

notes,  Ohio 840 

U.  S.  D.  A 204 

Craonnais  swine 866 

Cratcegus  erus-galli,  notes,  Minn 654 

Cream,  analyses,  Mass.,  State 66 

Yt 486 

and  cheese,  microbes  in 873 

ash  constituents,  Mass.  State 66 

cheeses,  manufacture,  hT.  Y.  State  . . 948 

content  of  milk,  determination  with 

centrifuge 289 

relation  to  fat  con- 
tent  213 

from  colostrum,  analyses,  Vt 488 

gluten,  analyses,  Conn.  State 935 

heated  to  150°  F.  for  butter -making, 

Can 447 

milk,  and  butter,  relations,  hT.  Y. 

State 270 

required  for  one  quart,  Mass. 

State 67 
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Cream,  pasteurization 223,  381,  382 

production,  cost  of  feed,  Maes, 

State 67 

raising  by  dilution,  Can 445 

N.  Y.  Cornell. ..  361 

Yt 489 

temperature 987 

ripening  with  pure  cultures. . 223, 381, 987 
Conn. 

Storrs  75 

separators,  descriptions,  Del 188 

hTev 189 

Pa .364, 751 

tests,  Del 188 

1ST.  Y.  Cornell 363 

Pa 364,751 

sweet  vs.  sour  for  butter-making — 

Can 446 

Iowa 425 

testing  at  creameries,  Can 611 

Babcock  method,  Me 575, 944 

vats,  descriptions,  hTev 189 

Creameries,  cooperative,  in  Austria 390 

Denmark 785 

the  United  States  616 

management 988 

Nev. . 189 

filtration  of  water  for 317 

milk  and  cream  testing  at,  Can . 611 

relative  value  plan  at,  Yev 189 

* tests  of  separators  for 616 

Wis 195 

Creamery  apparatus,  descriptions,  Nev 189 

buildings,  construction,  Nev 189 

butter,  analyses,  Yt 492 

herds,  veterinary  control 318 

of  the  Iowa  Station,  description, 

Iowa 426 

Creaming  and  churning  tests  of  cows,  Yt. . 489 

experiments^  Iowa 425 

Wis.. 195 

of  colostrum,  Vt 488 

milk  as  affected  by — 

aeration,  U.  Y.  Cornell 364 

period  of  lactation,  Can. . . 445 

size  of  fat  globules.  1ST. 

Y.  State 265 

milk  by  cold  setting,  Yt 489 

deep  setting,  Can 444 

comparison  of  methods. 

hi.  Y.  State 273 

in  the  centrifuge 784 

on  the  milk  route 785 

Creamometer  tests 213 

Creeper,  Yirginia,  notes,  Minn 656 

Creolin  as  an  antiseptic,  Ya 360 

Creosote  for  preserving  silo  walls,  Md. 36 

Crepidodera  cucumeris , remedies,  Mich .... . 416 

Cress,  penny,  IT.  Dak 167 

winter,  notes,  Ore 47 

Cricket,  snowy  tree,  notes,  Ohio 839 

Crickets  on  cranberry  bogs,  hT.  J 564 

Crimson  clover.  ( See  Scarlet  clover.) 

Crop  areas,  changes  in,  U.  S.  D.  A 957 

production  and  acreage  in  hTew  York  275 
in  the  United  States 527 
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Crop  report,  European,  1892,  U.  S.  D.  A 77, 

429,  675,  762,  788,  850,  957 
reports  of  foreign  counties,  U.  S.  D.  A 762 

Crops,  effect  of  drought 871 

for  alkali  soils,  Idaho 950 

green  manuring  in  the  fall 222 

meteorological  conditions  affecting. . 578 

of  1892,  history 578 

. summer,  fertilizer  tests 861 

Cross  fertilization  experiments,  Me 544 

Crossing  corn,  111 134,  282.  905 

cucurbits 399 

Iowa 726 

eggplants,  Me 922 

hT.Y.  Cornell 825 

fruits 399 

Shropshire  and  Merino  sheep,  Wis.  187 

tomatoes,  Me 921 

Tenn 653 

Crotalaria  sagittalis,  notes,  S.  Dak 924 

CrOtalism,  causes  and  symptoms,  S.  Dak 924 

Crown  borer,  blackberry,  notes,  Ohio 838 

Croton  seed,  detection  in  feeding  stuffs 211 

Crucifers,  mildew,  notes,  N.  J 51 

Crude  fiber.  ( See  Cellulose.) 

| Cryptocephalus  binomis,  notes,  Ohio 839 

quddruplex,  notes,  Ohio 839 

venustus,  notes,  Ohio 839 

Cryptus  nuncius  on  Cimbex  americana,  hT. 

Dak 171 

Cucumber  beetle,  striped,  notes,  Ya 840 

treatment,  N.  C-  58 

flea  beetle,  remedies,  Mich 416 

Cucumbers,  analyses,  Conn.  Storrs 59 

mildew,  notes,  hT.  J 51 

powdery  mildew,  Mass.  State . . 48 

undetermined  disease,  Mass. 

State 49 

varieties,  Mich 282 

Utah 828 

Cucurbits,  crossing 399 

Iowa 726 

Culottage  of  pears 694 

Cultures  of  bacteriafor  ripening  cream.  223,  381,987 
pure,  for  fermenting  apple  and 

grape  must 517 

of  yeasts,  study 517 

Curculio,  plum,  notes,  U.  S.  D.  A 204 

Ya 840 

remedies,  Ark 828 

Curled  dock,  notes,  Me 334 

Ore.... 47 

Yt 472 

U.  S.  D.  A 699 

root  system,  hT.  J 45 

roseworm,  notes,  U.  S.  D.  A 372 

Currant,  Alpine,  notes,  Minn 656 

borer,  American,  notes,  Mich 416 

imported,  notes,  Colo 58 

Crandall,  notes,  hT.  Y.  Cornell 917 

Gordon,  notes,  Minn 656 

sawfly,  destruction  of  eggs,  Mich . . 416 

spanworm,  notes,  Colo 58 

Mich 416 

worm,  notes,  Ya 840 

yellow  flowering,  notes,  Minn 656 
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Currants,  powdery,  mildew,  treatment,  Iowa  169 
spot  disease,  treatment,  Iowa  . . . 169 

varieties,  Can 436 

111 166 

Midi 917,556 

Ore 650 

Ya  . . 728 

Cuscuta  racemosa , notes,  Ore 47 

Cut-leafed  birch , notes,  Minn 654 

elder,  notes,  Minn 656 

maple,  notes,  Minn 654 

sumach,  notes,  Minn 656 

Cutworms,  notes,  Me 354 

Miss 254 

Okla 354 

on  carnations,  P.  S.  D.  A 285 

onions  and  celery,  U.  S.  D.  A . 284 

sugar  beets,  IT.  S.  D.  A 203 

prevalence  and  treatment,  Mich.  416 

remedies,  N.  C 58 

U.  S.  D.  A 284 

— Wis 172 

Cycas,  new  species 615 

Cycloloma  platyphyllum,  notes,  U.  S.  D.  A . . 699 
Cyclones,  theory  of  centrifugal  and  ascend- 
ing movement 315 

Cylindrocola  dendroctoni , notes,  W.  Ya 642 

Cylindrosporium  padi , prevention 400 

treatment,  U.  S.  D.  A 955 

stachydis,  notes,  IT.  S.  D.  A 956 

Cynipid  leaf  gall,  notes,  Ohio 838 

Cynodon  dactylon.  ( See  Bermuda  grass.) 
Oynoglossum  officinale , root  system,  NAT ... . 46 

Cyperus  rotundas , root  system,  N.  J 46 

Cyrtonema  stabulans , notes,  Colo 58 

Cystopus  bliti,  notes,  S.  Dak 50 

candidus,  notes,  X.  J 51 

S.  Dak 50 

treatment,  NT.  C 55 

ipomoece-panduratce,  notes,  N.  J. . . 51 

portulacoe,  notes,  N.  J 51 

S.  Dak 50 

tragopogonis,  notes,  S.  Dak 50 

Cytisus  laburnum , notes,  Minn 654 

Cytohelmintks  in  oysters,  IT.  J 71 

Dactylis  glomerata.  ( See  Orchard  grass.) 

Dagger  cocklebur,  notes,  Ore 47 

Dairies,  bacteria pre valent  in,  Conn.  Storrs.  75 

traveling  in  North  Wales 787 

Dairy  apparatus,  descriptions,  Nev 189 

tests,  Pa 364,  751 

bacteriology  in 987 

barns,  ventilation,  Wis 180 

breeds,  committee  on  tests  of 403 

building  at  Minnesota  Station 874 

cows,  test  of  breeds,  IT.  Y.  State 255, 263 

industry  in  Denmark 522,  526,  618 

observatories  in  Italy 239 

products,  amyloid  in 514 

composition 773 

Minn 750 

report  on  methods  of  analy- 
sis  115 

spread  of  contagious  dis- 
eases by 785 


Tage. 


Dairy  school  at  Georgia  Station 874 

New  York  State  Station. . . 275 

building,  description,  Wis 197 

schools  in  Italy 329 

Switzerland 390 

station  at  Lodi,  Italy 230 

Dairying,  abstract  of  articles 75, 92,  95, 96, 

97, 98, 188,  262,  361, 425,  486,  575,  750,  940 

as  related  to  bacteriology 113 

in  North  Dakota 914 

milk  fermentations  as  related  to, 

P.  S.  D.  A 202 

use  of  antiseptics  in 317 

Daisies,  electroculture,  N.  Y.  Cornell 351 

Daisy,  oxeye,  notes,  Can 591 

Ore 47 

root  system,  N.  J 46 

Yt 472 

Dalmatian  insect  powder,  Mass,  State 58 

Damping-off  fungus,  undetermined  species . 400 

notes,  N.  J 53 

of  cotton,  Ala.  college 832 

Dandelion,  root  system,  N.  J 45 

Danthonia  californica , notes,  IT.  S.  D.  A 951 

Datura  stramonium,  notes,  Me 334 

Datura  tatula,  root  system,  N.  J 46 

Daturic  acid,  investigation 516 

Daucus  car ota,  notes,  Yt 472 

root  system , N.  J 46 

Dead  nettle,  root  system 46 

Defecation  of  sorghum  juices,  U.  S.  D.  A . - : 954 

Deforestation  and  the  public  health 872 

Dehorning  cattle,  Wis 187 

De  Laval  separator  tests,  Colo 267 

N.Y.,  Cornell....  363 

Pa 364,751 

Delaware  Station,  bulletins.  .189, 167, 188, 412, 415, 

614,  660,  835 

Delphinium  as  an  insecticide 876 

Delphinium  spp.,  notes,  Minn 653 

Ore 47 

Deltocephalus  debilis,  notes,  IT.  S.  D.  A 667 

inimicus,  notes,  IT.  S.  D.  A 667 

Dendroctonus  frontalis , injury  to  pine  for- 
ests, P.  S.  I).  A 699 

Dendrotettix  longipennis,  notes,  IT.  S.  D.  A 760, 852 
quercus,  n.  sp.,  notes,  U.  S.  D.  A.  852 

Denitrification  in  soils 614 

Department  of  the  Interior  and  Agricul- 
tural colleges 402 

Depressaria  heracliana,  notes,  Mich 416 

D.S.D.A....  667 

Dermatol  as  an  antiseptic,  Ya 360 

Deschampsia  ccespitosa,  notes,  IT.  S.  D.  A. . . 498 

elongatea , noteis,  P.  S.  D.  A 951 

holciformis , notes,  P.  S.  D.  A . . 951 

Desmanthus  fruticosus,  n.  sp.,  notes,  P.  S. 

D.  A 374 

Desmodium  molle,  culture  experiments, 

La 646 

notes,  Miss 248 

Detasseling  of  corn,  Del 644 

111 905 

Nebr 810 

N.  Y.  Cornell 338,  811 
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Detestable  locust,  notes,  TJ.  S.  D.  A 760 

Deutzia  crenata,  notes,  Minn 655 

gracilis , notes,  Minn 655 

Devastating  locust,  notes,  IT.  S.  D.  A 760 

Devon  cows,  feeding  tests,  N.  Y.  State 255 

263, 268 

Dewberries,  varieties,  Micb 556 

Minn 651,652 

Dextro-maltose,  feeding  experiments  witb . . 519 

Dextrose  with  sucrose  and  levulose,  deter- 
mination   388 

Diabrotica  -punctata,  notes,  Ohio 839 

longicornis  on  sugar  beets,  TJ.  S. 

D.  A 203 

tenella,  notes,  TT.  S.  D.  A 373 

vittata,  notes,  Okla 354 

on  sugar  beets, TJ.  S.D.  A.  203 

treatment,  N.  C 58 

Dialysis  of  honey 781 

Diamond-back  turnip  moth,  notes,  Iowa 415 

Diaspis  rosce,  notes,  Ohio 839 

Diastase,  action  on  starch,  noncry  stalliza- 

ble  products 516 

in  the  endosperm,  occurrence 984 

study  of 983 

Diastrophus  cuscutceformis.  notes,  Ohio 838 

nebulosus , notes,  Ohio 838 

Dicentra  spectabilis,  notes,  Minn 653 

Dicranodontium  millspaughi,  notes,  W.  Ya . 642 

virginicus , notes,  W.  Ya. . . 642 

Dictamnus  fraxinella,  notes,  Minn 653 

Diervilla  rosea , notes,  Minn 655 

Dietaries,  economic  bearing,  Conn.  Storrs ...  63 

American.  Conn.  Storrs 60, 63 

European,  Conn.  Storrs 60 

of  French  Canadians,  Conn. Storrs  60 

standard,  Conn.  Storrs  . 62 

study  of,  Conn.  Storrs 59,63 

Differential  locust,  notes,  TJ.  S.  D.  A 760 

Diffusion  residues,  4rying 783 

for  pigs 784 

dried,  artificial  digestion  87 
Digestibility  of  abuminoids  of  raw  and 

cooked  meat ' 519 

barley,  Minn  734 

bread 986 

brushwood 865 

cellulose 88 

chlorophyll 599 

corn,  Minn 734 

fodder,  Me 569 

U.  C 736 

silage,  N.  C 736 

cotton  hulls,  N.  C 736 

cowpea  vines,  N.  C 736 

feeding  stuffs 595 

Cal 732 

feeding  stuffs  as  affected 

by  addition  of  lime 437 

food  nutrients  as  affected 
by  increased  or  decreas- 
ed consumption 597 

food  nutrients  as  affected 

by  various  salts 597 

foods,  Conn.  Storrs 63 


Page. 


Digestibility  of  gluten  meal,  Me 570 

hay 223,975 

and  beans 975 

brewers’  grains.  975 

oats 976 

oats, wheat,  straw  and 

beans 976 

Hungarian  grass,  Me 569 

Hypnum  splendens,  Me . . . 334 

mangel-wurzels,  Me 570 

milk 9S6 

oats 223 

pea  silage,  Minn 733 

peas,  Minn 734 

pentoses  in  feeding  stuffs  618 
raw  and  roasted  cotton 

seed,  N.  C 736 

rutabagas,  Me 570 

scarlet-clover  hay,  N.  C . . 736 

soja  bean  silage,  IT.  C 736 

sterilized  milk 92 

sugar  beets,  Me 570 

sweet-corn  fodder,  Me 569 

timothy  hay,  Me 569 

timothy,  dry  and  green, 

Utah 354 

turnips,  Me 570 

twigs 865 

vegetable  wax 599 

wheat  bran,  Me 570 

Minn 733,734 

• shorts,  Minn. 734 

Digestion,  artificial,  of— 

albuminoids  in  brewers’ 

grains 90 

albuminoids  of  feeding  stuffs.  87 

cocoanut  cake 87 

dried  diffusion  residues 87 

hay 87 

peanut  cake 87 

rice  feed 87 

effect  of  salt 974 

experiments  on  cows,  Minn 733 

FT.  C 736 

goats,  IT.  C 736 

pigs,  Minn 733 

sheep,  Me 569 

1T.C 736 

steers,  IT.  C 736 

with  corn  silage,  Md.  68 
stover,  Md.  68 

foods 449 

of  food  as  affected  by  bodily  ex- 
ertion   223 

starch 518 

peptic,  as  affected  by  baking  pow- 
ders containing  alum 389 

peptic,  as  affected  by  boracic  acid  870 

Dimorphism  of  root  tubercles  of  peas 517 

Diodia  teres , root  system,  1ST.  J 46 

Diplosis  pyrivora , notes,  IT.  J 57 

treatment,  IT.  J 57 

Dipsacus  sylvestris,  root  system,  1ST.  J 46 

Director,  report,  Conn.  State 949 

Conn.  Storrs 76 
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Director,  report,  Ga 949 

Ind 665 

Me 370,577 

Md 76 

Mich 428 

Ohio 950 

Okla 197 

JSTebr 197 

R.J 76 

N.  Y.  State 275 

It.  I 275 

Tex 950 

Yt 496 

Ya 428 

Wis.... 197 

Disease  of  potatoes,  undetermined  species, 

Y t 471 

Diseases  of  apples,  Ya 354 

apricot  trees 985 

heans,  notes,  N.  Y.  State 557 

celery,  notes,  N.  Y.  State 925 

cereals,  Iowa 414 

cotton,  Ala.  College 830 

cranberries,  Wis 835 

farm  crops,  XL  S.  D.  A 956 

gloxinias 876 

grapes,  treatment,  IT.  S.  D.  A . . . 500 

horses  and  mules,  La 75 

nursery  stock,  treatment,  TJ.  S. 

D.  A , 500 

plants,  abstracts  of  articles. . . 47, 167, 
352,  414,  470,  557, 
656,  729,  830,  925 

treatment,  Y.  J 54 

U.  S.  D.  A...  500 

winter  tomatoes,  1ST.  Y.  Cornel  1.  352 

transmission  by  factitious  butter  . 317 

Dissosteira  Carolina  on  cranberry  bogs,  N.  J . 565 

longipennis,  notes,  TJ.  S.  D.  A . . . 760 

obliterata,  notes,  TJ.  S.  D.  A 760 

Distillery  refuse  investigations 449 

Dock,  curled.  ( See  Curled  dock.) 

species,  notes,  U.  S.  D.  A 699 

yellow,  notes,  Me 334 

Ore 47 

Yt 472 

Dodder,  notes,  Ore 47 

Dogbane,  root  system,  U.  J 45 

Dogwood,  red-twigged,  notes,  Minn 655 

sawfly,  notes,  Ohio 838 

Dolichonyx  oryzivorus , notes,  TJ.  S.  D.  A 848 

Dolichos  sinensis.  (See  Cowpeas.) 

Domestic  coffee  berry,  nature,  Ga 495 

Doryctes  spp.,  notes,  TJ.  S.  D.  A 852 

Doryphora  decemliniata,  treatment,  JST.  C. . . 58 

Double  white  yarrow,  notes,  Minn 653 

Douglas  spirea,  notes,  Minn 656 

spruce,  notes,  Minn 655 

Downy  mildew  of  grapes,  notes,  Conn.  State.  659 

U.  J 51 

Ya 838 

Wis 729 

treatment,  Ark. . . 828 

Dragon  fly,  notes,  N.  C 58 

Drainage  of  soils,  Cal 120 
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Drainage  tile,  experiments,  La 369 

observations 697 

water,  analysis 684 

of  bare  soils 295 

cultivated  soils 614,682 

Drasteria  crassiuscula,  notes,  TJ.  S.  D.  A 666 

erechtea,  notes,  TJ.  S.  D.  A 666 

Dried  blood,  analyses,  N.  J 25 

for  tobacco,  Ya 32 

wheat,  Ind 342 

fish,  analyses,  Conn.  State 902 

Drinking  water,  determination  of  hardness.  387 

Drones,  feeding  by  workers,  Mich 417 

capacity  of,  Mich 417 

Drouth,  effect  on  crops 871 

Drupes,  influence  of  seeds  on  formation  of 

fiesh 783 

Drying  oven  description 782 

new  form 613 

Dry  vs.  wet  food  for  pigs,  Minn  423 

Drymavia  diffusa  n.  sp.,  notes,  TJ.  S.  D.  A. ..  374 

Dulse,  analyses,  R.  1 715  . 

notes,  R.  I 715 

Dumas  method  of  nitrogen  determination  . 612 

Dupontia  fisheri,  notes,  TJ.  S.  D.  A .• 951 

psilosantha  var.  ffavescens,  notes, 

TJ.  S.  D.  A 951 

Durra  as  a forage  plant 693 

culture  experiments,  La 645 

varieties,  N.  Mex 411 

Dutchman’s  pipe,  notes,  Minn 656 

Duties  on  corn  in  Mexico,  suspension,  TJ.  S. 

D.  A 282 

grain  in  Russia,  removal,  TJ.  S. 

D.  A 282 

Duty  of  water  for  irrigation,  Colo 369, 752 

Wyo 496 

Dwarf  pine,  notes,  Minn 655 

Dytiscus  verticalis,  notes,  Me 354 

Earth,  burnt,  in  seed  germination 876 

Earthworms  and  tuberculosis 311 

Eau  celeste  for  almond  diseases,  TJ.  S.  D.  A.  955 

antliracnose  of  grapes,  Miss.  551 

apple  scab,  Me 561, 926 

•leaf  spot  of  quinces,  Conn. 

State 929 

pear  leaf  blight,  Del 168 

potato  scab,  hT.  Y.  State 560 

ripe  rot  of  grapes,  Miss 551 

preparation  and  use.  Conn. 

State 659 

EcMnospernum  lappula,  root  system,  N.  J. . 46 

JEchium  vulgar e,  root  system , N.  J 46 

Edam  cheese 988 

Edema  albifrons,  notes,  TJ.  S.  D.  A 204 

Editorial  notes 1,  111,  231, 323, 395 

455,  525,  625,  701.  791,  879, 995 

Eel  grass,  analyses,  Can 436 

R.  1 715 

notes,  R.  I 715 

Eggplants,  analyses,  Conn.  Storrs 59 

anthracnose,  notes,  N.  J 51 

crossing,  Me 922 

N.  Y.  Cornell 825 

culture,  Me 922 
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Eggplants,  leaf  spot,  notes,  IT.  J 51 

stem  blight,  notes,  IT.  J 51 

• rot,  notes,  IT.  J 51 

varieties,  Me 922 

Eggs,  analyses,  Conn.  Storrs 59 

bacteria  in 976 

development  as  affected  by  movement  615 

laid  by  different  breeds  of  hens,  Can . 441 

preservation 976 

Can 441 

weight,  Can 441 

Egyptian  rice  corn,  culture  experiments,  La . 645 

wheat,  culture  experiments,  La  . . 645 

Elachista  prcematurella,  early  accounts  of, 

U.S.D.A 83 

Elceagnus  angustifolius,  root  tubercles 376 

Elaphidion  parallelum,  notes,  Me 354 

Elder,  box,  notes,  Minn 655 

S.  Dak 829 

common,  netes,  Minn 656 

cut-leafed,  notes,  Minn 656 

marsh,  notes,  U.  S.  D.  A 699 

red-berried,  notes,  Minn ^ 656 

Electric  current,  effect  on  growth  of  seeds  - 315 

light,  continuous  and  discontinu- 
ous, effect  on  structure  of 

trees 315 

effect  on — 

beets,  IT.  Y.  Cornell 351 

cauliflowers,  IT.  Y.  Cor- 
nell...  351 

daisies,  IT.  Y.  Cornell . . 351 

endives,  IT.  Y.  Cornell. . 351 

lettuce,  IT.  Y.  Cornell..  350 

radishes,  IT.  Y.  Cornell.  351 

spinach,  IT.  Y.  Cornell.  351 

structure  of  trees  and 


herbaceous  plants. . .315, 432 


violets,  IT.  Y.  Cornell.  351 
Electricity,  best  source  for  chemical  lab- 
oratories  613 

for  purifying  sugar  beet  j uice . . 988 

in  agriculture 702 

Electro-horticulture,  experiments,  IT.  Y. 

Cornell 349 

Elcocharis  paluslris , analyses,  Cal 732 

Eleodes  tricostata,  on  cabbages,  TJ.  S.  D.  A . . . 203 

Eleusine  indica , root  system,  1ST.  J 47 

Elm,  American,  notes,  Minn 155 

camperdown  weeping,  notes,  Minn 655 

red,  notes,  Minn 655 

rock,  notes,  Minn 655 

slippery,  notes,  Minn 655 

trees,  rate  of  growth,  S.  Dak 45 

weeping  slippery,  notes,  Minn 655 

white,  notes,  Minn 655 

S.  Dak 829 

Elymus  arenarius,  notes,  D.  S.  D.  A 951 

condensatus,  notes, U.S.D.A 951 

triticoides,  notes,  U.  S.  D.  A 951 

virginicus,  notes,  Miss 218 

Emphytus  cinctus,  notes,  U.  S.  D.  A 372 

Empretia  stimulea , notes,  Ohio 838 

Empusa  muscce,  notes,  S.  Dak 50 

Endives,  electroculture,  IT.  Y.  Cornell 351 


Page. 


Endocarditis  in  swine 694 

Endodermis  of  roots,  cause  of  cell-wall 

striation 870 

Endosperm,  occurrence  of  diastase  in 984 

Engineering,  agricultural 75, 196, 368,  496,  752 

Engleman’s  spruce,  notes,  Minn 655 

English  rye  grass,  analyses,  La 646 

sparrow,  notes,  U.  S.  D.  A 848 

Entilia  sinuata,  notes,  U.  S.  D.  A 851 

Entomological  Club  of  the  American  Asso- 
ciation for  the  Advance- 
ment of  Science,  meeting, 

U.S.D.A 668 

instruction  in  Iowa, U.S.D.A  852 
station  at  Florence,  Italy  . . . 237 

Entomologist,  report,  Can  437 

Colo 370 

IT.  Y.  Cornell 370 

Ohio 950 

428 

Entomology,  abstracts  of  articles 56, 170,  253 

354,415, 472,  564,  660,  729,  838,  930 

Division,  U.  S.  D.  A 82,  203, 283 

372,  666,  668,  760,  851 

economic,  report  on 402 

Entomoscelis  adonidis,  notes,  Can 437 

Entomosporium  maculatum . ( See  Pear  leaf 
blight.) 

Entyloma  physalidis,  notes,  S.  Dak 50 

Enzymes,  action  on  milk  sugar  584 

Eosin,  reaction  with  butter 97 

reaction  with  margarine 97 

Ephestia  huhniella  in  milks  of  France 615 

Ephialtes  spp.,  notes,  U.  S.  D.  A 852 

Epilachna  corrupta , notes,  Colo 58 

Epitrix  crinita,  notes,  Utah 58 

Equisetum  palustre,  analyses 972 

Eragrostis  abyssinica,  notes,  IT.  Mex 411 

Erechlitis  Meracifolia,  root  system,  IT.  J 46 

Ergotism  in  cattle,  Iowa 188 

S.  Dak 925 

Ergot,  notes,  S.  Dak 925 

of  rye,  notes,  Iowa ! 414 

Erianthm  ravennce , notes,  Minn 654 

Erigeron  canadensis , root  system,  IT.  J 46 

strigosus , root  system,  IT.  J 46 

Er odium  cicutarium , notes,  Ore 47 

Erysimum  asperum,  notes,  IT.  Dak 167 

U.S.D.A 699 

cheiranthoides , notes,  IT.  Dak  . . . 167 

U.S.D.A.  699 

Erysiphe  cichoracearum , notes,  Mass.  State  49 

communis,  notes,  S.  Dak 50 

euphorbice,  notes,  S.  Dak 50 

tucjceri,  perithecia  of 591 

Eucalyptus  citrio  dor  a,  notes,  Cal 557 

Euchlcena  luxurians,  notes,  Miss  248 

Eudemis  botrana,  notes,  Ohio 839 

Eufitchia  ribearia,  notes,  Mich 416 

Eulalia  japonica,  notes,  Minn 654 

Euonymus  atropurpureus,  notes,  Minn 655 

Eupelmus  spp.,  notes,  U.  S.  D.  A 852 

Euphorbia  carmenensis  n.  sp.,  notes,  U.  S. 

D.  A 374 

maculata , root  system,  IT.  J 46 
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Euphorbia  preslii,  root  system,  N.  T 46 

strictior,  notes 580 

Euphorus,  spp. , notes,  TL  S.  D.  A 852 

European  alder,  notes,  Minn 654 

asli,  notes,  Minn 655 

barberry,  notes,  Minn 655 

beecb,  notes,  Minn 654 

bircb,  notes,  Minn 654 

crop  report,  U.  S.  D.  A 429 

larch,  notes,  Minn 654 

S.  Dak 829 

linden,  notes,  Minn 655 

sweet  clematis,  notes,  Minn 656 

tussock  moth,  notes,  Mass.  Hatch  661 

Europhen  as  an  antiseptic,  Ya 74 

Euryereon  rantalis,  notes,  Hebr 839 

Euschistus  variolarius,  notes,  Ohio 839 

Evaporation  from  water  surfaces,  Colo. ....  369 

of  soil  water  as  affected  by — 

spring  plowing,  Wis 122 

surface  tillage,  Wis 124 

Evergetis  rimosalis,  notes,  Miss 254 

Evening  primrose,  root  system,  N.  J 46 

Ewes.  ( See  also  Sheep.) 

Ewes,  breeding,  winter  feeding,  Wis 182 

feeding  grain  to,  Wis 260 

Exartema  permundana,  notes,  Ohio 839 

Experiment  station  notes  106,  225, 318 

391,  451,  520,  617,  696,  786, 874,  990 
Station  He  cord — 

changes  in  arrange- 
ment   1 

contentsofvol.lv.  881 

stations  in  Italy 234 

Portugal 325 

Roumania 325 

Office  of 582,954 

of  the  world 451 

Exports  of  corn,  U.  S.  D.  A 282 

Extract  in  new  wine,  determination 984 

Extractor  separator,  tests,  Pa 751 

Fagus  ferruginea,  notes,  Minn 654 

sylvatica,  notes,  Minn 654 

Eall  cankerworm,  notes,  Mass.  Hatch 661 

web  worm,  notes,  Mass.  Hatch 661 

Ohio 838 

Ya 840 

Fallowing,  effect  on  water  content  of  soils, 

Wis 125 

Fallow  soils,  drainage  water  of 295 

False  flax,  notes,  TST.  Dak 167 

TT.S.D.A 699 

flax  seed  cake 316 

lettuce,  analyses 971,972 

worm,  strawberry,  notes,  Iowa 415 

Farina,  analyses,  Conn.  Storrs  59 

Farm  animals  of  the  world,  U.  S.  D.  A 956 

statistics,  IT.  S.  D.  A 850 

sugar-beet  diffusion  residue 

for .' 986 

crops,  diseases,  U.  S.  D.  A 956 

lands  in  Minnesota,  decline,  Minn 132 

manuring,  principles,  Ark 218 

practice  to  control  insects,  N.  J 57 

• prices  in  1892 578 


Page. 

Farm  prices  in  two  centuries,  IT.  S.  D.  A 429 

products,  analyses,  N.  Y.  State 246 

prices,  IT.  S.  D.  A 2§2 

resources,  Wash 275 

Farmers’  institutes  in  Washington 275 

Fat  content  of  Mecklenburg  herd  milk 987 

Swedish  herd  milk 778 

extraction  apparatus,  new  form . . . 613 

methods 854 

extractor,  modified  Soxhlet  method 870 

importance  in  nutrition 986 

in  bread,  determination 221,  389 

cheese,  determination 116 

feces,  determination,  Md 70 

milk  and  dairy  products,  determina- 
tion with  centrifuge 289 

Fats  and  oils,  determination  of  iodine  num- 
ber  ! 781 

Fats,  liquid,  analyses 781 

Fatty  acids  in  butter 213 

insoluble,  determination 613, 692 

volatile,  of  butter,  determina- 
tion, N.H 663,  664 

matter  in  soap,  determination 314 

Feather  felting,  H.  S.  D.  A 285 

Feces,  determination  of  fat  in,  Md 70 

of  steers,  composition,  Md 70 

Feed  flour,  analyses,  Me 567 

Feeding  experiments — 

milk  tests  in 324 

review  of 316 

with  bees,  Mich 417 

calves,  Iowa. 739 

capons,  N.  Y.  State 938 

colts,  Iowa  424 

Me 574 

dextromaltose 519 

groun  d meat 519 

hens,  Can 441 

N.  Y.  State 262 

horses,  N.  J 742 

Htali 71 

isomaltose.. 519 

lambs,  Can 610,  611 

Me 571 

Mass.  State 67, 356 

N.  Y.  Cornell 572 

Wis 185,  260 

milch  cows 93. 108, 

508,  519,  599,  601,783,  986 

Can 440,  606 

Colo 259 

Conn.  Storrs 480 

Iowa 181 

Me 569 

Mass.  State 04, 176 

Miss 259 

H.  H 662 

. N.  Y.  Cornell 842 

N.  Y.  State 255,  263 

Tenn 419 

Yt 481, 482 

Wis 178 

pigs 108,  357,  784 

Can 441, 512 
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with  pigs,  l'owa 

Md 

Mass.  State  . . 

Minn 

N.  T.  Cornell 
N.  Y.  State... 

Ore 

Utah 

Yt 

rhamnose 

sheep 

Iowa 

Me 

Utah 

Wis 

steers  


Page. 


187, 742 

88 

68 

421,  423 

578 

262 

483 

738 

484 

519 

609 

420 

570 

738,841 

182, 183,184,  261 


Ariz 936 

Can 440,607,608 

Ind 154 

Fans 475 

Md 38,69 

Mass.  State ........67,478 

Utah 738,  841 

Feeding,  individual,  Kuhn’s  method 11 

rations,  calculation 6 

compounding,  Wis 176 

deficient  in  albuminoids  - . 986 

for  milch  cows,  F7.  H 665 

standards 2, 6 

Cal 732 

N.  H 665,  935 

FT.  C 935 

Wis , 176 

stuff,  from  molasses 620 

stuffs,  abstracts  of  articles 64,  87, 173 

adulteration 211 

American,  compilation  of 

analyses,  U.  S.  D.  A 582 

analyses 525,  582,  595, 971 

Cal 732 

Conn.  State 935 

Conn.  Storrs 28, 481 

Kans , 175 

Me 567,569 

Mass.  State 67 

68, 176, 177,  356,  479,  662 

Minn 733 

N.  J 64 

N.  Y.  State 255 

Yt 475,  481 

Wis 173, 176 

artificial  digestion 87 

compiled  analyses 525 

Mass.  State  64 

N.C 935 

Wis 176 

control  in  Germany 982 

detection  of  castor-oil  seed 

and  croton  seed  in 211 

determination  of  crude  fiber 

in 767,  781 

digestibility 437,  595 

Cal 732 

N.  C 935 


Page. 

Feeding  stuffs,  digestibility  of  pentoses  in . . ■ 618 

fertilizing  value,  Mass. 

State 64,  66,  67 

fertilizing  value,  Minn 735 

fuel  value,  FT.  C 935 

methods  of  analysis 118 

Mass. 

State . 64 

rational  purchase 625 

sampling.  FT.  J 76 

selection,  Mass.  State 661 

valuation,  Mass.  State 64,  661 

N.J 64 

Wis 174,  741 

Fehling’s  solution,  improvement 782 

Feyiusa  rubi,  notes,  Ohio 838 

Fermentable  substances,  quantitative  deter- 
mination by  yeasts 782 

Fermentation,  ammoniacal,  of  the  soil 860 

chemistry  of 222 

of  grape  and  apple  must  Avith 

pure  cultures 517 

manure 614 

milk,  U.  S.  D.  A 201,  202 

soils 536,  627 

tobacco 985 

Conn.  State 910 

wine 616 

relation  between  alcohol  and 

yeast  growth 517 

Fermentations,  vital  and  chemical i. ..  448 

Fermented  liquors,  report  on  method  of 

analysis 118 

Ferment,  organized,  of  cherry  gum 314 

Ferments,  aerobic,  in  soils 537 

Fence  posts,  preservation,  Md 75 

Ferric  chloride  for  grain  rusts,  U.  S.  D.  A . . 955 

Fertilizer  and  culture  experiments  on  moor 

soils 222 

control  at  Mockern  station 985 

in  Germany 981 

Fertilizer  experiments  on — 

barley ..108,  861,  965 

La 145, 647 

Me 132 

beans,  N.  Y.  State 253 

corn,  Ala.  College 644 

Conn.  Storrs 27,  28,  75 

Del 644 

Ga 808 

Iowa 718 

Ky - 716 

La 137,  339,346,717 

Me 132 

Md 37 

N.C 716 

R.I 246,  251 

Yt 470 

Ya 716 

W.  Ya 717,  804 

cotton,  A la.  College 803 

Ga 314 

La * 138,  340,  346,  718 

Miss 720 

N.  C 716 
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Fertilizer  experiments  on — 

grain.* 

grapes 


Conn.  Storrs 

Me 

Mass.  State 

hemp 

oats 

La 

Me 

R.  I 

S.  C 

Yt 

onions,  R.  Y.  State 

peach  trees,  N.  J 

peas,  La 

Me 

potatoes 

Ky 

La 

Me 

Mich 

N.  C . 

Utah 

W.  Ya 

rice  

rye,  Mass.  State 

R.  I 

sandy  soils 

sorghum,  Kans 

sugar  beets 

sweet  potatoes,  Md 

N.J 

tobacco 

Conn.  State 

Ga - 

Ky~ 

La.  ............... 

N.  Y.  Cornell 

N.C 

Ya 

tomatoes,  Md 

N.  J 

N.  Y.  Cornell 

summer  crops 

turnips 

N.J 

wheat 

Ala.  College 

Ill 

Ind 

K ans 

Ky 

Md 

Mass.  State 

N.  C 

s.  c 

Ya 

W.  V a 

Fertilizer  laws,  Ga 

Mass.  State... 

N.  J 

N.C 


Page. 


693 

449 

108 

24,75 

129,130 

39 

871 

....518,  861,965 

145,346 

.129, 130,131,132 

251 

915 

470 

253 

39 

346 

....129, 130, 131 

108 

716 

141 

132 

817 

30 

818 

819 

518 

27 

251. 

222 

' 722 

223 

726 

39 

- 783 

907 

648 

716 

723 

821 

716 

31 

43,827 

39 

. . . .547,  548,  827 

861 

693,  783 

40 

872 

- 649 

823 

341,342 

406 

343 

36 

27 

912 

915 

049 

649 

788 

27 

76 

715 


Page. 

Fertilizer  laws,  R.  1 247 

mixtures,  formulas 787 

requirements  of  tobacco,  Va 31 

Fertilizers,  abstracts  of  articles 25 , 129,  245, 336,. 

405,  465,  546,  643,  715,  803,  901 
action  as  affected  by  physical 

properties  of  the  soil 638 

adulteration 318 

analyses 106,  318,  783,  787,  875 

Ala.  College 337 

Can 436 

Conn.  State 643,902,909 

Ky 248,  643 

La 643 

Me... 546 

Md 405 

Mass. State.26,  27,  337,  406, 903 

Mich 248 

N.  J 25,  245, 465 

N.  Y.  State 133,  246,  903 

N.  C 715 

R.  I 337,  347,  465 

S. C 248 

Yt 133,  465 

W.  Ya 715 


applying  at  different  rates,  Me.  130 

as  affected  by  tillage  640 

commercial,  vs.  barnyard  ma- 
nure for  oats,  Me 131 

compiled  analyses,  Mass.  State  . 26 

diffusion  in  the  soil 388 

effect  on  circulation  of  soil  wa- 
ter, Md 23 

composition  of  crops, 

Yt 470 


composition  of  grasses, 

Conn.  Storrs  29 

texture  of  soils,  Md. . . 18 

tomatoes,  1ST.  Y.  Cor- 
nell   827 

field  experiments  with 449,  783,  861 


for  controlling  insects,  N.  J 57 

grape-cuttings,  FT.  Y.  Cor- 

nell 

828 

grapes 

greenhouse  use,  Ohio 

412 

hastening  maturity 

of  to- 

bacco.  Va 

32 

lessening  stalk  rot 

of  to- 

. bacco,  Ya 

........  32 

home-mixing 

791 

Conn.  State 

902.  903 

N.  J 

245 

inspection 

318,  787 

Ala.  College  . . 

337 

Conn.  State. . . 

..643,  902,903 

Ind 

106 

La 

643 

Me 

546,  577 

Mass.  State. . . 

26,  27,  337,  903 

N.  J 

25,76 

N.  C 

715 

R.  I 275,  337, 465 

W.  Ya 715 
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Fertilizers,  methods  of  analysis,  Mass. 


State 27 

sampling,  1ST.  J . . . 67 

partial  vs.  complete,  Me 130 

quick  vs.  slow  for  tomatoes,  N. 

Y.  Cornell 547 

report  on  methods  of  analysis . . 116 

trade  in  Georgia 787 

Indiana 106 

New  Jersey 25, 26 

use 787 

La 715 

Minn 132 

N.  Y.  Cornell 903 

valuation,  Ala.  College 337 

Conn.  State 613,902 

Ky 643 

La 643 

Me 546 

Md 405 

Mass.  State 337, 406,  903 

Mich 248 

N.J ;x  25,26 

N.  Y.  Cornell 903 

N.  Y.  State 903 

E.  I 248 


. 921 

. 921 

158,161 
. 921 

919,  921 
. 910 


Yt 133 

Fertilizing  constituents  in — 

apricots,  Cal 158, 161, 919, 921 

corn,  Conn.  State 

feeding  stuffs,  Mass.  State 64,  66,  67 

figs,  Cal 

oranges,  Cal 

peaches,  Cal 

plums,  Cal 

prunes,  Cal 158, 161 

tobacco,  Conn.  State 

Fertilizing  materials,  methods  of  analy- 
sis  

value  of  seaweeds,  E.  I 

Fcstxica  microstachys.  notes,  TJ.  S.  D.  A 

pratensis.  ( See  Meadow  fescue.) 

subulata,  notes,  U.  S.  D.  A 

viridula , notes,  TJ.  S.  D.  A 

Fescue,  meadow.  ( See  Meadow  fescue.) 

sheep’s,  culture  experiments,  Md 

tall,  analyses,  Yt 

culture  experiments,  Md 

Fiber,  crude.  ( See  Cellulose.) 

Investigations,  Office,  TJ.  S.  D.  A . . . 

Field  beans  as  green  manure  for  wheat . . 

crops,  abstracts  of  articles 28, 

338,406,466,044,717 

Field  experiments.  ( See  also  Fertilizer  ex 
periments.) 

Field  experiments— 


692 

715 

951 

951 

951 

38 

475 

38 


285 
208 
134,  248, 
804,  904 


in  Lorraine 315 

with  barley 614, 875 

beets,  Md 38 

chick-pea 875 

Chinese  sorghum,  Md 36 

corn,  Ark 807 

111 904 

Ind 809 

Md.. 36 


Field  experiments — 

with  cotton 787 

fertilizers 449,  783,  861 

flax,  Md 38 

forage  plants,  La. 645 

Md 36 

horse  beans 875 

Ladoga  wheat,  Can 689 

oats 211,863 

111 815 

La 647 

potatoes,  TJtah 30 

red  clover 449 

rice 787 

root  crops 693 

sorghum,  TJ.  S.  D.  A 951 

sugar  beets,  TJ.  S.  D.  A 671 

cane 787 

tobacco  in  Sweden 693 

wheat 210,  787,  875 

Fla 912 

111 822 

La 647 

Figs,  analyses,  Cal 920 

fertilizing  constituents,  Cal 921 

grown  without  eaprification,  TJ.  S. 

D-A 284 

varieties,  Mich 556 

Filbert  disease,  notes 876 

Filberts , varieties , Mich 556 

Filtering  apparatus,  automatic 314 

Filter  pump,  new  form 782 

Filters,  mechanical 870 

mineral,  action  on  microbic  solu- 
tions  314 

passage  of  dissolved  sub- 
stances through 290 

Filtration  of  water  for  creameries 317 

Finger-and-toe  disease.  ( See  Club  root.) 

Fir,  balsam,  notes,  Minn 655 

Nordman’s,  notes,  Minn 655 

Fireweed,  root  system,  N.  J 46 

Fish  cultural  stations  in  Italy 240 

dried,  analyses,  Conn.  State 902 

fresh,  analyses,  Conn.  Storrs 59 

fresh  water,  biological  stations  for  . . . 985 

guano,  analyses 449 

methods  of  analysis 692 

ground,  analyses,  Mass.  State 26 

N.J... . 25 

hatchery  fungus,  notes,  Mass.  State  . . 50 

oil  soa£,  preparation,  Ya 840 

preserved,  analyses,  Conn.  Storrs 59 

scrap,  analyses,  Mass.  State 26 

N.J 25 

Fistula  in  horses  and  mules,  La 75 

Fivefingers,  mildew,  notes,  N.  J 51 

Flat  pea,  analyses,  Cal 732 

Ya 647 

culture,  experiments 871 

Cal 557 

La 645 

Mass.  State 39, 661 

Mich 814 

notes,  Ya.., 647 
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Plat-stalked  rockweed,  analyses,  R.  I 715 

notes,  R.  I 715 

Flax,  adaptability  to  California,  U.  S.  D.  A . . 285 

Oregon,  U.  S.  D.  A . . . . 285 

culture  experiments,  Md 38 

R.  I . 251 

Wyo 825 

inforeigncountries, TJ.  S. D.A.  285 

tbeTTnited  States,  IT.  S.D.A.  285 

false,  cake  from  seed  of 316 

notes,  FT.  Dak 167 

TJ.  S.  D.  A 699 

meal  for  calves,  Iowa 739 

varieties,  N.  Mex 411 

wild,  notes,  Can 591 

Flaxseed,  analyses,  Minn 733 

globulins  of,  Conn.  State 934 

proteids  of.  Conn.  State 933 

yield  in  1892,  IT.  S.  D.  A 578 

Fleabane,  root  system,  IT.  J 46 

Flea  beetle,  cucumber,  remedies,  Micb 416 

notes,  Utah 58 

striated,  notes,  Micb 416 

Miss 254 

beetles,  notes,  Va 840 

treatment,  IT.  C 58 

louse,  blackberry,  note,  Ohio 839 

Fleece,  mountain,  notes,  Minn 654 

Flesh  meal,  analyses,  Yt 475 

Fleur-de-lis,  notes,  Minn 654 

Flies  as  related  to  propagation  of  cholera  . . 695 

Floats  for  corn,  Ala.  College 804 

Floods,  mitigation,  and  forestation  of 

mountains 695 

Flora  of  Indian  Territory,  contributions 580 

West  Virginia 642 

Florida  College,  notes 106 

phosphate,  analyses,  Mass.  State. . . 337 

deposits,  Ala.  College  ..  337 

Station,  bulletins 346,  354, 360,  907,  912 

notes 106 

Flour  beetle,  wee,  notes,  Mich 417 

methods  of  analysis 873 

moth,  Mediterranean,  distribution, IT. 

S.  D.  A 668 

production,  distribution,  IT.  S.D.  A. . . 847 

sweepings,  analyses,  Me 567 

Flowering  almond,  notes,  Minn 656 

currant,  yellow,  notes,  Minn 656 

Flowers,  fungous  diseases,  N.  J 53,  54 

of  sulphur  for  grain  rusts,  U.  S. 

D.A '. 955 

production  of  perfume 448 

Fluorine  in  bones  and  teeth 387 

storage  in  the  animal  body  on  feed- 
ing sodium  fluoride 316 

Food,  effect  on  quality  of  butter,  Me 569 

IT.  H 662 

nutrients,  digestibility  as  affected  by 
increased  or  decreased  consumption  597 
nutrients,  digestibility  as  affected  by 

various  salts 597 

function  in  animal  nutri- 
tion, N.C 935 

of  oysters,  IT.  J 72 


Pago. 


Food  of  robins,  Ohio 418 

plants  of  injurious  insects,  IT.  S.  D.  A . 667 

North  American  Membra- 

cidce,  D.  S.  D.  A 667 

North  American  species  of 

Bruchus , IT.  S.  D.  A 688 

value  of  seaweeds,  R.  1 715 

wet  vs.  dry,  for  pigs,  Minn 423 

Foods,  abstracts  of  articles 59,475,933 

adulteration  in  England 223 

chemistry  of 389 

composition,  Conn.  Storrs 59 

detection  of  horse  flesh  in 694 

digestibility,  Conn.  Storrs 63 

digestion  as  affected  by — 

amount  consumed 449 

bodily  exertion 223 

experiments 449 

effect  of  insufficient  supply  of  pro- 
tein in  . . 784 

investigations,  Conn.  Storrs 76 

methods  of  analysis,  Conn.  Storrs. . . 59, 63 

Foot  and  mouth  disease  of  cows,  trans- 

missibility  in  milk 986 

evil  in  horses  and  mules,  La 75 

Forage  crops,  diversification,  Mass.  State. . . 661 

plants.  ( See  also  Grasses.) 

and  grasses  for  Mississippi  . 248 

culture  experiments— 

Conn.  Storrs 76 

Fla 907 

La 140,645 

Md 38 

Wyo 825 

for  soiling,  Conn. 

Storrs 29 

methods  of  analysis 768 

Swedish, ^analyses 769, 971 

tests,  scope,  and  plan 399 

Forcing  crops  for  greenhouses,  Ohio 414 

house,  description,  Me 554 

Foreign  agriculture,  notes 578 

investigations,  abstracts  of  re- 


ports   85,  221,  286,  375,  448, 

501,  583,  676,  766,  854,  958 
publications, titles  of  articles  ..100,221, 
313,  387,  448,  516,  612,  692,  781,  870,  983 
Forest  air  and  soil,  hygienic  significance. . . 876 

lands,  reservation  in  the  United 

Statea 521 

locust,  notes,  V.  S.  D.  A 760 

tent  caterpillar,  prevalence  in  Min- 
nesota, U.  S.  D.  A 204 

trees,  rate  of  growth,  S.  Dak 45,  829 

species,  Utah 653 

Wash 922 

Forestation  of  mountains  and  mitigation  of 

floods 693 

Forests,  climatic  influence 876 

injury  by  destructive  pine-bark 

beetle,  U.  S.  D.  A 699 

Forestry,  abstracts  of  articles 44,  654, 829 

institute  at  Vallombrosa,  Italy. . . 328 

in  Wyoming,  U.  S.  D.  A 956 

National  School,  France,  report  ..  783 
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Formic  aldehyde  for  nourishing  green  parts 

of  plants 290 

m ethod  for  potash 85 

Forsythia  fortuneii , notes,  Minn  — 655 

Fossil  fungi,  notes,  TJ.  S.  D.  A 955 

Fountain  willow,  notes,  Minn 655 

Four-spotted  mite,  notes,  Me 354 

Fowl  meadow  grass,  analyses,  Yt 475 

oat  grass,  analyses,  Yt 475 

Foxtail,  meadow,  culture  experiments,  Md  . . 38 

root  system,  If.  J 46 

Fractional  application  of  nitrate  of  soda  for 

winter  wheat 210 

Fraxinus  americana , notes,  Minn 654 

viridis,  notes , Minn 654 

Freight  rates  of  transportation  companies, 

TJ.  S.  D.  A 282, 429,  578,  675, 762,  850,  957 

Frenching  of  cotton,  Ala.  College 831 

French  pink,  notes,  Ore’ 47 

weed,  notes,  IT.  S.  D.  A 669 

Fringe,  white,  notes,  Minn 654 

Frit  flies,  notes 694,  873 

Frosted  grapevines,  treatment 872 

plants,  absorption  and  transpiration 

in 517 

scale,  notes,  TJ.  S.  D.  A 203 

Frost,  effect  on  different  species  of  plant  s . . 400 

penetration  in  differently  treated 

soils 448 

Frozen  wheat  for  pigs,  Can 513 

Fruit  culture  in  Arkansas  Yalley,  Colo 653 

Germany 223 

international  exhibit 992 

fly,  gooseberry,  notes,  Colo 58 

preservative,  analyses 787 

rot  of  tomatoes,  If.  Y.  Cornell 550 

rots,  study  of 399 

spot  of  quinces,  notes 401 

FT.  J 656 

sprayed,  healthfulness,  Iowa  . . .. 173 

tree  leaf  roller,  notes,  Colo 58 

trees,  analyses,  If.  Y.  State 252 

in  California,  protection,  U.  S. 

DA 84 

planted  at  Iforth  Louisiana 

Station 197 

root  knots  on,  Cal 563 

worm,  cranberry,  notes,  Wis 838 

Fruits,  condition,  August,  1892,  IT.  S.  D.  A . 283 

crossing 399 

new  types,  If.  Y.  Cornell 916 

nutritive  values,  Cal 920 

orchard,  compiled  analyses,  Mass. 

State 45 

treatment  for  insects  and 
fungous  diseases,  Md  ...  42 

phosphates  for: 876 

pollination  by  bees,  Can 595 

pruning,  W.  Ya 728 

small,  compiled  analyses,  Mass. 

State 44 

fungous  diseases,  If.  J 51 

varieties  planted,  Me 922 

Md..... 43 

Ore  .............  650 
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Fruits,  varieties  planted,  Wash 922 

Fucus  vesiculo&us,  notes,  R.  I 715 

Fuel  value  of  feeding  stuffs,  If . C 935 

Fumigation  of  scale  insects,  XL  S.  D.  A 84 

Fumigator  for  scale  insects,  D.  S.  D.  A 84 

Fungi  affecting  variegated  plants,  notes, 

2ST.J 53 

classification,  IT.  S.  D.  A 956 

fossil,  notes,  IT.  S.  D.  A 955 

history  of  investigations,  If.  J 51 

injurious  to  useful  plants,  S.  Dak  ...  50 

Fungi  injurious  to  weeds,  S.  Dak 50 

nature  and  treatment,  If.  C 55 

new  species,  D.  S.  D.  A 956 

parasitic,  as  affected  by  chemical 

agents...  518 

host  plants  872 

influence  on  host  plants  . . 967 

prevalent  at  South  Dakota  Station. . 50 

Fungicides,  analyses  of  ingredients,  If.  Y. 

State 55 

and  insecticides  combined — 

Md 42 

If.  Y.  Cornell 561 

Ohio 927 

Ya 838 

apparatus  for  applying,  Md  ...  43 

If . C . . 55 

for  anthracnose  of  beans,  If.  Y. 

State 558 

apple  scab 399 

blackberry  rust,  Md 43 

California  vine  disease,  D. 

S.D.A 499 

grapes,  U.  S.  D.  A 500 

lichens  on  pear  trees,  IT.  S. 

D.  A 955 

peach  rot,  Del 835 

potato  blight  and  rot — 

Conn.  State 928 

Yt 471 

rot 399 

scab,  If.  Y.  State 560 

quince  diseases,  If.  J 698 

preparation  and  use — 

Ark 828 

Del 169 

Me 561 

Mass.  State 50 

If.  Y.  State 560 

N.C - 55 

Ohio .' 927 

S.  Dak 50 

Ya 838 

Wis - 729 

Fungous  diseases  for  repression  of  insects.  783 
of  cotton,  undetermined 

species,  Ala.  College  832 

field  crops 971 

plants,  notes— 

Conn.  State 658 

Iowa 414 

quinces,  If.  J 656 

disease,  undetermined,  of  wheat 
and  barley 592 
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Fungus  of  lettuce  rot,  structure,  Mass. 

State 47 

powdery  mildew  of  cucumbers, 

Mass.  State 48 

FunMa  ccerulea , notes,  Minn <554 

undulata,  anthracnose,  notes,  17.  J..  53 

Fusarium  culmorum,  notes,  Iowa 415 

Oliio 345  414 

sp.  germination  tests,  17.  J 53- 

notes,  Ala.  College 832 

vasinfectum , notes,  Ala.  College . . 831 

Fusicladium  dendriticum.  (See  Apple  scab.) 

pyrinum,  nature  and  treat- 
ment, Conn.  State 658 

Fusisporium  culmorum.  ( See  Fusarium  cul- 
morum.) 

Gall  mites,  new  species - 873 

worms,  on  violets,  17.  J 54 

Galls  of  cranberries,  Wis - 835 

Gas,  exchange  of  root  tubercles  of  legumin- 
ous plants 388,506 

lime,  analyses,  17.  J 25 

liquor,  ammoniacal,  analyses,  Can 436 

fixation  of  ammoniacal  nitrogen 

in 293 

plant,  notes,  Minn 653 

pressure,  effect  on  plant  growth 871,  958 

Gaunts  of  cattle,  notes,  It.  I 263 

Gelechia  cereallella.  (See  Angumois  grain 
moth.) 

Geological  origin  of  soils,  Md 19 

Wyo ' 23 

Geology  and  agriculture,  Ark .•  248 

of  north  Louisiana 244 

Geometer,  chain-dotter,  notes,  Ohio 839 

raspberry,  notes,  Ohio 839 

Georgia  Station,  bulletins 648,  808,  813 

notes 106, 129,  225,  617,  874 

report 949 

Geraniums,  mildew,  notes,  FT.  J 51 

Germ  feed,  corn , analyses,  Yt 475 

meal,  analyses,  Minn 733 

Wis 174 

German  clover.  (See  Scarlet  clover.) 

millet,  culture  experiments,  La. . .645,  725 

yield,  Ark 825 

Germination.  (See  also  Seeds.) 

of  barley  as  affected  by  rolling, 

Wis 121 

oats  as  affected  by  rolling, 

Wis 121 

seeds  as  affected  by  water 

content 694 

localization  of  oils . . 613 

tests  of  cereals,  Can 436 

grass  seed  without  in- 
teguments  ,.  875 

weeviled  peas,  Can  . . . 437 

temperature  of 875 

Giant  root  borer,  notes,  Ohio 839 

Gilia  squarrosa,  notes,  Ore 47 

Gingko,  notes,  Minn 655 

Gizzard,  analyses,  Conn.  Storrs 59 

Glanders,  mallein  for  diagnosis 620 

notes, La  75 
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Glass  for  chemical  apparatus,  composition  . 221 

in  greenhouse  roofs,  substitutes,  17.  Y. 

Cornell 828 

Glassy  cutworm,  notes,  Me 354 

Glassy-winged  sharpshooter,  U.  S.  D.  A 668 

Gleditschia  triacanthos,  notes,  Minn 654 

Gliadin  of  wheat,  Conn.  State 934 

Globulins  of  bemp  seed,  Conn.  State 934 

oats,  Conn.  State 934 

squash  seed,  Conn.  State 934 

the  Brazil  nut,  Conn.  State 934 

castor  bean,  Conn.  State . . . 934 

wheat,  Conn.  State 934 

Gloeosporium  cingulatum,  notes,  17.  Y.  Cor- 
nell   836 

fructigenum,  notes 401 

17.  J 657 

Ya 354,837 

lindemuthianum,  tieatment, 

17.  C 55 

melongence,  notes.  FT.  J 51 

. necator,  nature  and  treatment, 

Conn.  State 659 

sp.  on  orchids,  IT.  J 54 

violets,  17.  J 54 

spp.,  study  of 399 

versicolor,  nature  and  treat- 
ment, Ky 659 

Gloxinias,  diseases - 87 

Glucose  in  leather,  determination 448 

feed,  analyses,  Wis 174 

preparation,  Wis 174 

Glue  mixtures  for  pear  scab,  LT.  S.  D.  A 500 

Gluten,  cream,  analyses,  Conn.  State 935 

early  formation  in  wheat 614 

feed,  analyses,  Yt 475 

meal,  analyses,  Mass.  State 64,  68, 176 

Minn 733 

R.  I 242 

Wis ...... 174 

digestibility,  Me '...  570 

for  milch  cows, Mass.  State..  64,65 

investigation  of 389 

preparation,  Wis 174 

Glutenin  of  wheat,  Conn.  State 935 

Glyceria  pauciflora,  notes,  U.  S.  D.  A 951 

spectabilis,  analyses 769,770 

notes 771 

Glycerine  for  preservation  of  virus 695 

in  wine,  determination 389,616 

Glycyrrhiza  lepidota,  notes,  U.  S.  I).  A 699 

Glyptia  simplicipes,  notes,  Mich 417 

Goats  and  cows,  comparative  digestive 

power,  17.  C 738 

sheep,  comparative  digestive 

powers,  17.  C 738 

digestion  experiments,  17.  C 736 

Golden  poplar,  notes,  Minn 6 55 

spirea,  notes,  Minn 656 

willow,  Russian,  notes,  Minn 655 

Golden-rod  as  a food  for  bees,  Mich 417 

notes,  U.  S.  D.  A 699 

species,  17.  Y.  Cornell 829 

Goldsmith  beetle,  notes,  Me 354 

Ohio 839 
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Gonioctena  pallida,  notes,  MicTi 417 

Gonioscope,  description 871 

Gooseberries,  varieties,  Can 436 

111 166 

Mich 556,917 

Ore 650 

Va 728 

Gooseberry  fruit  fly,  notes,  Colo 58 

mildew,  treatment,  Can 436 

span  worms,  notes,  Colo 58 

U.  S.  D.  A.  203 

Goosefoot,  root  system,  if.  J 46 

Gophers,  food,  N.  Dak 171 

notes,  Wyo 802 

Gordon  currant,  notes,  Minn 656 

Gorse  seed,  hardness  of  seed  coat 872 

Gortyna  nitela,  early  accounts  of,  U S.D.A.  83  j 
on  cotton,  U.  S.  D.  A 373  ; 


Gourd,  wild,  notes,  Ore 47 

Gouty-gall  beetle,  raspberry,  notes,  Ohio..  839 

Grafting,  whole  and  piece  root;  111 166 

Grafts,  herbaceous,  transpiration  in 870 

Graham  bread,  analyses,  Conn.  Storrs 39 

Grain  and  hay  mixed  for  horses,  Utah 71 

aphis,  notes,  U.  S.  D.  A 204 

beetle,  lesser,  notes,  Md 253  j 

red,  notes,  Md 253  j 

blue  color 984 

culture 985 

exports  in  Russia,  removal  of  restric- 
tion, U.  S'  D.  A 282 

fertilizer  tests 693 

ground  vs.  un ground  for  pigs,  Can. . . 512 

moth,  Angoumois.  (See  Angoumois 
grain  moth.) 

plant  louse,  notes,  IT.  S.  D.  A 204 

ration  for  cows  atpasture,  N.  Y.  Cor- 
nell  842 

rusts,. prevalence  in  1892 223 

treatment,  IT.  S.  D.  A 954 

vs.  silage  for  pigs,  Utah 738 

no  grain  for  young  lambs,  Me 571  i 

weevil^  bisulphide  of  carbon  for,  U. 

S.  D.  A 84 

loss  from,  IT.  S.  D.  A 84 

weevils,  notes,  Mich 417 

winter,  condition,  U.  S.  I).  A 850,  957 

Graminea,  botanical  key,  Tenn 250 

Grape  anthracnose,  nature  and  treatment, 

Conn.  State 659  j 

cuttings,  fertilizers  for,  N.  Y.  Cornell.  828  i 

diseases,  treatment,  IT.  S.  D.  A 500  i 

insect  in  Australia,  U.  S.  D.  A 852  i 

leaves,  sprayed,  poisoning  by 223  | 

mildew,  notes,  N.  J 51  \ 

treatment,  Can 436  | 

Minn 652  j 

must, fermentation  with  pure  cultures  517  j 

nitrogenous  matter  in 616  j 

plant,  composition  at  different  stages  217  l 

pollen,  impotency  of 876 

wild,  notes,  Minn 656 

Grapes,  analyses,  Mass.  State 44 

Minn 652 

anthracnose,  notes,  Va 838 

8120— No.  12 -4 
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Grapes  as  affected  by  copper  compounds . . . 968 

black  rot  notes,  Conn.  State 658,659 

Tex 658 

Va 838 

treatment,  Ark 828 

Del 167 

D.S.D.  A..  500 

brown  rot  notes,  Conn.  State 659 

Wis 729 

Catawba,  analyses,  Conn.  Storrs 59 

crop  outlook,  1892,  IT.  S.  D.  A 500 

culture,  Miss 551 

downy  mildew,  notes,  Conn.  State . . . 659 

Va 838 

Wis 729 

treatment,  Ark 828 

fertilizers  for 615 

fertilizer  tests 449 

influence  of  seeds  on  formation  of 

flesh 783 

insects  affecting,  in  Australia,  U.  S. 

D.  A... • 852 

plaster  for 615 

powdery  mildew,  notes,  Va 838 

pruning,  Miss 551 

ripe  rot  of,  Miss 551 

royt  knots  on,  Cal • 563 

sprayed,  copper  in,  N.  Y.  State 55 

It.  I 242 

Va 55 

spraying  experiments,  Ark 828 

study  of  growth 217 

trellising,  Miss 551 

varieties , Ark 828 

Can 436 

Colo  352,  653 

111 166 

La 728 

Md 44 

Mass.  Hatch 918 

• Mich 556 

Minn 652 

Miss 551 

N.  Y.  State #...  253 

vine  disease,  U.  S.  D.  A 498 

Grape-berry  moth,  notes,  Ohio 839 

Grapevine  caterpillar,  pyramidal,  notes, 

Ohio. 839 

leaf  roller,  notes,  Colo 5S 

Grapevines,  copper  in 872 

effect  of  copper  solutions 872 

injured  by  frost,  treatment 872 

Grapholitha  interstinctana,  notes,  Iowa 730 

parasites,  Iowa.  731 

G-rap ta  comma,  notes,  Ohio 838 

Graptodera  sp.,  treatment,  N.  C , 58 

Grass  and  clover,  culture  for  soiling,  Conn. 

Storrs 29 

couch,  notes,  IJ.  S.  D.  A 699 

land,  improvement,  Mass.  State 39 

yield  of  hay  from,  Mass.  State.  39 
leaf  hoppers,  hopperdozers  for,  U.  S. 

D.  A 204 

mixtures,  tests,  Mass.  State 38 

needle,  notes,  IJ.  S.  D.  A '. 699 
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Grass  seeds,  germination  tests,  Can 436 

sowing  at  different  depths, 

Iowa 720 

without  integuments , germina- 
tion tests 875 

squirrel  tail,  notes,  U.  S.  D.  A 699 

Grasses  and  forage  plants,  notes,  Fla 907 

Miss 248 

■ castor  pomace  as  a fertilizer  for, 

Kans 133 

condition  August,  1892,  TJ.  S.  D.  A . 283 

culture  experiments 108 

Colo 346 

La 145,646 

Md 38 

Mass.  State..  38 

fertilizer  experiments 108 

Conn.  Storrs.  28,  75 

Me 129, 130 

Mass.  State  . 39 

mixed,  for  soiling,  Conn.  Storrs 480 

nitrogen  content  increased  by  ni- 
trogenous fertilizers,  Conn. 

Storrs 29 

of  Tennessee 249 

the  Pacific  slope,  TJ.  S.  D.  A. . .498,  951 

phosphates  for, Me *...  129 

plaster  as  a fertilizer  for,  Kans 133 

species,  FT.  Mex 411 

Grasshopper.  ( See  also  Locust.) 

depredations  in  Ohio,  1891,  TJ. 

S.  D.  A 284 

differential,  notes,  N.  J 57 

treatment,  FT.  J . . . 57 

red-legged,  notes,  FT.  J 57 

treatment,  FT.  J . . . 57 

on  cranberry  hogs',  FT.  J 564 

Gray  blister  beetle,  notes,  Okla 354 

Greasy  cutworm,  notes,  Me 354 

Greedy  scale,  notes,  TJ.  S.  D.  A 203 

Green  ash,  notes,  Minn 654 

bush-locust,  notes,  TJ.  S.  D.  A 760 

manuring  for  corn,  Iowa 718 

• wheat 207 

in  the  fall,  crops  for 222 

plants  for 207 

value  of 985 

with  cowpeas  for  wheat, 

Fla .». 912 

luguminous  plants . 782 

scarlet  clover,  Cal..  557 

spurry,  Mich 822 

sweet  clover 315 

parts  of  plants  nourished  with  formic 

aldehyde 290 

. strawberry  slug,  notes,  Iowa 415 

Greenhouse  at  Ohio  Station 950 

culture  of  lettuce,  Ohio 411 

tomatoes  in  spring 
and  summer,  Ohio . 411 

fertilizers,  Ohio 412 

heating,  overbench  vs.  under- 
bench, Ohio 412 

steam  vs.  hot  water, 

N.  T.  Cornell 384 
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Greenhouse  roofs,  substitutes  for  glass  in, 

FT.  Y.  Cornell 828 

Greenhouses,  forcing  crops  for,  Ohio 414 

water-bench  for,  Ohio 413 

Grindelia  squarrosa,  notes,  U.  S.  D.  A 699 

Groats,  analyses,  Conn.  Storrs 59 

Ground  beetle,  elongated,  notes,  FT.  C ..... . 58 

fiery,  notes,  FT.  C 58 

green,  notes,  FT.  C 58 

murky,  notes,  FT.  C 58 

squirrels,  notes,  Wyo 802 

Growth  of  plants  in  sunlight  and  shade  . . . 314 

Grub  of  rice,  notes,  TJ.  S.  D.  A 848 

Gryllotalpa  vulgaris , remedies 873 

Gryllus  neglectus  on  cranberry  bogs,  FT.  J . . 565 

Guernsey,  Alderney,  and  Jersey  cows  in 

Germany 233 

cows,  feeding  tests,  FT.  Y.  State.  255, 

263,  268 

Gums  and  peptic  substances,  study  of 314 

Gunniug-Kjeldalil  method  for  nitrates, 

Conn.  State 336 

Gymnocladus  canadensis , notes,  Minn 654 

Gymnosperms,  pollen  tubes 870 

Gymnosporangium  macropus , notes,  Ya  ..354,  837 
nidus-avis,  notes,  TJ.  S. 

D.  A 956 

spp.  in  Ohio. 414 

Gypsophila  paniculata,  notes,  Minn 654 

Gypsum,  analyses,  Mass.  State. 26 

for  alkali  soils,  Cal 120 

cherry  slug,  Mich 416 

grapes 515 

grasses,  Kans 133 

millet,  Kans 133 

Gypsy  moth  in  Massachusetts,  repression, 

TJ.  S.  D.  A 204 

notes,  TJ.  S.  D.  A 204 

Hackberry,  notes,  Minn 654 

Hadena  devastratrix,  notes,  Me 354 

Mich 416 

Hcematobia  serrata,  notes,  Can 507 

Fla 354 

Okla 354 

Hair  grass,  wood,  analyses 769, 770 

value  for  forage  in  Sweden  771 

manure,  analyses,  FT.  J 25 

Haltica  foliacea,  notes,  TJ.  S.  D.  A 373 

Hardness  of  drinking  water,  determina- 
tion   % 387,612 

Hardy  asters,  notes,  Minn 653 

catalpa,  notes,  Minn 654 

hydrangea,  notes,  Minn 655 

Harlequin  cabbage  bug,  description  and 
treatment — 

Miss 254 

FT.C 58 

TJ.  S.  D.  A 204 

Harpalus  caliginosus,  notes,  FT.  C 58 

Harpiphorus  maculatus,  notes,  Iowa 415 

varianus , notes,  Ohio 838 

Harrowing  and  manuring  meadow  lands. . . 782 

Harvest  spiders,  notes,  TJ.  S.  D.  A 852 

Hawks  and  owls  of  the  United  States,  U.  S. 

D.  A 852 
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Hawkvveed,  notes 872, 986 

Vt 472 

orange,  root  system,  1ST.  J 46 

Hay,  alfalfa,  analyses,  Cal 732 

analyses,  Mass.  State 64, 377 

and  beans,  digestibility 975 

brewers’  grains,  digestibilty 975 

grain  mixed,  for  horses,  IJtab 71 

oats,  digestibility 976 

roots  vs.  corn  silage  for  cows,  Can  440 

digestibility 87,  223,975 

millet,  analyses,  Kans . . 175 

mixed,  vs.  silage  for  lambs,  N.  Y.  Cor- 
nell   572 

oats,  wheat  straw,  beans,  digestibility . 976 

of  mixed  grasses,  analyses,  Conn. 

Storrs 28 

oats,  analyses,  Cal 732 

peas,' analyses,  Minn 733 

partial  vs.  complete  fertilizers  for,  Me.  130 

prairie,  analyses,  Kans 175 

salt,  analyses,  Mass.  State 64 

whole  vs.  cut,  for  horses,  Utah 71 

wild,  analyses,  Cal 732 

yield  in  1892,  U.  S.  D.  A 500 

Hazelnuts,  varieties,  Mich 556 

Heal-all,  root  system,  N.  J 46 

Health,  as  related  to  deforestation 872 

Heart,  analyses,  Conn.  Storrs 59 

worm,  notes,  Ohio 839 

Heat,  effect  on  milk 978 

Heavy- wooded  pine,  notes, Minn 655 

Hedgehog  caterpillar,  notes,  Ohio 838 

Hedysarum  coronciriwn,  culture  experi- 
ments, La 646 

Heel  fly.  (See  Ox  hot.) 

Helcon  spp.,  notes,  U.  S.  I).  A 852 

Helenium  tenuifolium,  root  system,  1ST.  J. . . 46 

Hclianthus  multijlorus,  notes,  Minn 654 

Heliodines  bella,  notes,  U.  S.  D.  A 284 

extraneella , notes,  U.  S.  D.  A 284 

tripunetella , n.  sp.,  notes,  U.  S. 

D.  A 284 

ur.ipunctella , n.  sp.,  notes,  U.  S. 

D.  A 284 

Hcliothis  annigera  . (See  Cotton  bollworm. ) 

Hellebore  as  an  insecticide,  Minn 932 

preparation,  Ya 840 

Hclminthosporium  graminum,  Towa 415 

Hemispherical  scale,  notes,  IJ.  S.  D.  A 203 

Hemlock,  notes,  Minn 655 

Hemp,  culture  tests,  R.I 251 

fertilizer  tests 871 

seed,  globulins  of,  Conn.  State 934 

varieties,  N.  Mex 411 

Hen  manure,  analyses,  N.  J 25 

Hens,  breeds,  at  Louisiana  Station 359 

feeding  experiments,  Can 441 

N.Y.  State 262 

Herbaceous  grafts,  transpiration  in 870 

locusts,  notes,  U.  S.  D.  A 760 

Herbarium  at  Maine  Station 334 

National,  contributions  from, 

U.S.D.A.. 374,580 

pest,  new,  notes,  U.  S.  I).  A 373 
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Herd’s  grass.  (See  Timothy.) 

Hessian  fly,  early  accounts  of,.U.  S.  D.  A. . . 83 


in  New  Zealand,  U.  S.  D.  A 285 

j Hibernia  tiliaria,  notes,  Mich 416 

| Hibiscus  trionum,  root  system,  N.  J 46 

syriacus , notes,  Minn 655 

i Hickory,  bitternut,  notes,  Minn 654 

| Hieraeium  aurantiacnm,  notes,  Yt 472 

root  system,  N.  J.  46 
| Hierochloe  macrophylla,  notes,  U.  S.  D.  A. . . 498 

| High  bush  cranberry,  notes,  Minn 656 

i Hippiscus,  Noith  American  species,  U.  S. 

| D.A 852 

| Hippodamia  convergens,  notes,  N.  C- 58 

U.  S.  D.  A . . 203 

maculata,  notes,  N.  C 58 

! Hoffmanseggia,  revision  of  North  American 

| species,  U.  S.  D.  A 374 

J Hog  feed,  analyses,  Mass.,  State 64 

itch,  notes,  Ark 749 

! Holcus  lanatus,  analyses,  La 646 

1 Holderness  cows,  feeding  tests,  N.  Y.  State.  255, 

263,  268 

| Hollyhocks,  diseases,  notes,  N.  J 53 

leaf  spot,  notes,  N.  J 53 

notes,  Minn 653 

! Holstein  cows,  feeding  tests,  N.  Y.  State 255, 

263,  268 

j Homalodisca  coagulaia.  notes,  U.  S.  D.  A . . . 668 

! Homalotylus  spp.,  notes,  U.  S.  D.  A 852 

| Home-mixing  of  fertilizers 791 

Conn.  Slate  . . .902, 903 

H.J 245 

Hominy,  analyses,  Conn.  Storrs 59 

chops,  analyses,  Mass.  State 64 

feed,  analyses,  Conn.  State 935 

! Honey,  analyses,  It.  1 242 

analysis  by  Hanle’s  method 314 

dialysis 781 

extraction,  Mich 417 

locust,  notes,  Minn 654 

i Honeysuckle  miner,  notes,  Mich 41 6 

notes,  Minn 656 

Hop  louse  in  Oregon,  U.  S.  D.  A 285 

' notes,  U.  S.  D.  A 84 

quassia  vs.  kerosene 

for,  U.  S.  D.  A 84 

remedies,  U.  S.  D.  A . . 284 

press  cake,  nutritive  value 449 

trees,  notes,  Minn 656 

! Hopperdozer  for  grass  leaf  hoppers,  U.  S. 

H.  A 204 

! Hops  and  beer,  boric  acid  in 616 

extraction  with  alcohol  of  different 

strengths 221 

tent  caterpillars  on,  U.  S.  D.  A 373 

Hordeum  jubatum,  notes,  U.  S.  D.  A 699 

Hornbeam,  American,  notes,  Minn 654 

Hornfly,  distribution  in  the  United  States 

U.  S.D.  A .....377,  668 

notes,  Can 507 

Okla 354 

U.S.D.A 667 

treatment,  N.  J 58 

Horsebean3,  assimilation  of  carbonic  acid  by  613 
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Horse  beans,  culture  experiments 875, 967 

Mass. State  661 

Horse  chestnut,  notes,  Minn 654 

flesh  in  foods,  detection 694 

nettle,  root  system,  N.  J 46, 47 

Horses,  classification  of  breeds,  Midi 574 

diseases,  La 7^ 

feeding  experiments,  FT. -I 742 

Utah 71 

rheumatism  in,  1ST.  Dak 749 

type  characteristics,  Mich 574 

Horseshoe,  history 989 

Horsetail,  analyses 972 

Horseweed,  root  system,  H.J 47 

Horticultural  work  at  Horth  Carolina  Sta- 
tion  729 

Horticulture,  abstract  of  articles . .39, 154, 252, 346, 
411,  547,  650,  726, 825,  916 

school  at  Florence,  Italy 330 

Horticulturist,  report,  Can - 436 

Colo 370 

Ind 665 

It.  I 2o3 

Tex 950 

Ya 428 

Horticulturists,  bird  notes  for - - - 876 

Host  plants  as  affected  by  parasitic  fungi . . 96/ 

effect  on  parasitic  fungi 872 

Hot  water,  effect  on  vitality  of  seed  corn, 

Yt 472 


treatment  for — 

anthracnose  of  beans,  H.  Y. 


■ State 558 

grain  smuts,  Ind 341 

Iowa 415 

Mich. 852  j 

It.  I 251  | 

S.  Dak 50  | 

Mis 729  | 


vs.  steam  for  greenhouse  heat- 
ing, FT.  Y.  Cornell 348  j 

Hound’s  tongue,  root  system,  if.  J - - 46  j 

House  and  street  sweepings  as  a fertil- 
izer  222,  518  j 

Houstonia  (Ereicotis)  fruticosa  n.  sp.,  notes 
U.  S.D.  A 374  i 


Hiibl  method  for  examining  wax 516  j 

Humic  acid,  fixation  of  phosphates  and  am- 
monia salts  by 388 

Humidity,  effect  on  development  of  root 

tubercles  of  leguminous  plants  984 

effect  on  plant  growtli 448 

of  the  air  in  warm  weather,  effect 

on  animals 986 

Humus  formation  as  related  to  lime  content. 

of  soils 614 

in  soil,  nitrification 294 

organic  constituents 871,  859 

nature,  Ark 248 

Hungarian  grass,  culture  for  soiling,  Conn. 

Storrs 29 

digestibility,  Me 569 

for  soiling,  Conn.  Storrs. . 480 

yield  and  food  value  per 
acre,  Me 568 


Pago. 


Hybridization.  ( See  also  Crossing.) 

artificial 448 

Hydrcecia  nitela , notes,  Ohio 839 

Hydrangea,  blight,  notes,  if.  J 51 

diseases,  notes,  K.  J v.  53 

Hydrangea  paniculata  var.  grandiflora, 

notes,  Minn 655 

Hydrochloric  acid,  dilute,  action  on  albumi- 
noids...  87 

Hydrolysis  of  wood  gum  with  hydrochloric 

acid 516 

Hydronaphthol  as  an  antiseptic,  Ya 74 

Hydrophobia,  notes,  La 75 

Hygienic  significance  of  forest  air  and  soil.  876 

Hygrometer  for  cheese  cellars 223 

observations  with,  Me 119 

Hygroscopicity  of  soils 222,433 

Hyle&inus  trifolii,  notes,  Can '. 437 

Hymenoptera  of  Australia,  U.  S.  D.  A 852 

Hymenopterous  parasites  of  Goleoptera, 

U.  S.  D.  A 851 


Hypericum  aureum , notes,  Minn 655 

kalmianum , notes,  Minn 655 

perforatum , root  system,  N.  J..  45 

salicifolia , notes,  Minn 655 

Hyperplatys  maculatus,  notes,  Mich 416 

Hyphantria  cunea,  notes,  Mass.  Hatch 661 

Ohio 838 

Hypnum  splendens  digestibility,  Me 334 

food  value,  Me 334 

Hypoderas  columbce , notes,  U.  S.  D.  A 666 

Hypoderma  bovis.  ( See  Hypoderma  line  at  a.) 

lineata , life  history,  U.  S.D.A.  82 

Hystrix  calif ornica,  notes,  U.  S.  D.  A 951 

leery  a,  new  parasite  of,  U.  S.  D.  A 284 

palmer i,  notes,  if.  Mex 418 

Idaho  college,  notes 520, 617 

Station,  bulletins 754,  950 

laboratory 950 

notes 617, 874,  990 

organization 754,874 

Illinois  College,  notes 451 

Station,  bulletins 134, 157, 166 

815,  822,  904,  940 
498 
354 
417 
254 
956 
197 
787 
990 

Station,  bulletins.  154, 340, 342, 466,  809,  822 


notes 990 

report 665 

Indian  beard  grass,  notes,  Miss 248 

Territory,  contributions  to  flora 580 

Indicators,  chemical,  notes 314 

Industry  and  trade,  domestic  and  foreign  U. 

S.D.A 429,  431 

Inoculation  with  tuberculin  for — 

tuberculosis 316,  323, 450, 519, 694, 987 

Pa 359 

| Insectary  at  North  Dakota  Station 170 

Ohio  Station 950 


Imperata  hookeri , notes,  U.  S.  D.  A 

Imported  cabbage  butterfly,  notes,  Okla 

leaf  miner,  notes,  Mich . . . 

worm,  notes,  Miss 

i Index  to  mycological  literature,  U.  S.  D.  A . 

publications  of  Kansas  Station  . . . 

India,  crop  report 

Indiana  College,  notes 
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Insect  colors,  investigations 518 

enemies  of  tlie  sugar  beet,  TJ.  S.  D.  A.  C74 
enemy  of  lace  curtains,  U.  S.  D.  A. . . . 852 

tomatoes,  TJ.  S.  D.  A 852 

injury  as  affected  by  irrigation,  TJ.  S. 

D.  A 666 

, Life,  vol.  IV.,  TJ.  S.  D.  A 82,  288 

vol.  V,  TJ.  S.  D.  A 372,  666,  668,  851 

Insecticides,  analyses,  Mass.  State 58 

N.  J 25 

and  fungicides  combined — 

Md 42 

N. Y.  Cornell 561 

Ohio.. 927 

Ya 838 

apparatus  for  applying,  IN'.  J . . 57 

IN.  Dak  171 

for  scale  insects,  IN.  Mex 418 

preparation  and  use,  A rk 528 

Minn  ....  932 

IN.  Mex  . . 840 

IN.  C 58 

Ohio .....  927 

Okla 354 

Yt 475 

Insects,  agricultural  relations,  Minn 932 

and  plants,  interrelations, TJ.  S.  D.  A 283 

appearing  on  snow,  TJ.  S.  D.  A 84 

as  transmitters  of  contagion,  TJ.  S. 

D.  A 699 

Australian,  importation,  TJ.  S.  D.  A . 852 

beneficial,  notes,  IN.  C 58 

classification,  Minn 932 

control,  IN.  J 57 

injurious, earlyaccountsof,TJ.S.D. A.  83  | 

food  plants,  TJ.  S.  D.  A . . 667 

in  Canada  in  1892,  TJ.  S. 

D.  A 667 

Iowa  in  1891  and  1892, 


Kansas  in  1892,  TJ. 

S.  D.  A 667 

Mississippi  in  1892, 

TJ.  S.  D.  A 667 

Missouri  in  1891,  TJ. 

S.  D.  A 203 

Nebraska,  1891  TJ.  S. 

D.  A 203 

New  Jersey  in  1892, 

TJ.  S.  D.  A A.  667 

Ohio  in  1891,  TJ.  S. 

D.  A 204 

the  Fiji  Islands,  TJ.  S. 

D.  A 852 

natural  enemies,  TJ.  S. 

D.  A 204 

notes,  Iowa 415 

Mass.  Hatch 661 

remedies 873 

Minn 932 

repression  by  fungous 

diseases 783 

to  apples 449 

blackberries,  N.  J 56 

cranberries,  N.  J 565 
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Insects  injurious  to  cranberries,  Wis 838 

crops 971 

in  1891,  Iowa. . . 173 

grapes,  remedies 873 

pears,  TJ.  S.  D,  A 372 

vegetables,  N.  C 58 

undetermined  species  on  wheat, 

Minn 417 

Inspection  of  ashes,  E.I 337 

fertilizers 318, 787 

Ala.  College 337 

Conn.  State  - - .643, 902,  903 

Ind 106 

La  643 

Me 546,577 

Mass.  State.  26,  27.  337,  903 

N.  J 25,  76 

N.  C 715 

R.I 275,  337,  465 

TV.  Ya 715 

milk 223,  520 

TVis 193 

Paris  green,  La 661 

Invert  sugar,  effect  of  lime  and  alkalies 988 

Inveision  of  carbohydrates 612 

Iodide  of  potassium.  ( See  Potassium  iodide.) 

Iodine,  attraction  for  water 221 

fixation*by  starch  , 313 

number  of  butter,  Me 569 

N.H 663,  664 

fats  and  oils 781 

Iodoform  as  an  antiseptic,  Va 74 

Iodol  as  an  antiseptic,  Ya 360 

Iowa  Station,  bulletins 144, 169, 173, 181, 

186, 187, 188,  405,  411, 414,  415,  420^ 
424,  425,426,  718,  720,  724,  725,  726, 
727,  729,  730,  731,  739,  742,  751,  752 

Ipomoaa  carletoni,  notes 580 

pandurata,  root  system,  N.  J 45 

Iris  germanica,  notes,  Minn 654 

Irish  moss,  notes,  P.  I 715 

Iron  and  copper  vessels  for  laboratory  use.  613 

chloride  for  grain  rusts,  TJ.  S.  D.  A 955 

ferrocyanide  for  grain  rusts,  TJ.  S.  D.  A . 955 

in  barley,  distribution  and  form 301 

plants 981 

potassium  hydroxide 984 

ores,  analyses,  La 244 

oxide,  action  in  rocks  and  soils 614 

and  alumina,  determination  in 

phosphates 313 

separation 782 

sulphate,  action  on  calcium  phosphate . 612 

as  a fertilizer. . * 435  • 

for  anthracnose  of  beans,  N. 

Y.  State 558 

grain  rusts,  TJ.  S.  D.  A. . . 955 

moss  in  meadows  and 

lawns 963 

potato  scab,  N.  Y.  State  . 580 

reaction  with  phosphates  ...  206 

Ironwood,  notes,  Minn 655 

Irrigation  and  under-drainage  at  Louisiana 

Station 457 

canals  of  the  Rhone 39o 
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Irrigation,  duty  of  water,  Colo 3G9, 752. 

Wyo 496 

effect  on  insect  injury,  U.  S.  D.  A 666 
engineering,  investigations,  Colo  368 

for  oats - 211 

potatoes,  Utah 818 

sugar  beets,  Colo . . 617 

wheat.. ..." 211 

in  India,  Cal 120 

Wyoming,  U.  S.  D.  A 956 

Wyo 496 

night  vs.  day, for  wheat, Utah...  824 

of  soils,  Cal 120 

waters  of  California  120 

Isomaltose,  determination 612, 983 

feeding  experiments  with 519 

Isosoma  grande , notes,  U.  S.  D.  A 204 

hordei , early  accounts  of,  U.  S.  D.  A . 83 

tritie i , notes,  U.  S.  D.  A! 667 

Italian  rye  grass,  notes,  Miss 2 18 

lulus  impressus  notes,  Ohio 839 

Iva  xanthiifolia , notes,  U.  S.  D.  A 699 

Ivy,  Boston,  notes,  Minn 656 

ground,  root  system,  N.  J 46 

Japanese,  notes,  Minn 656 

Ixodes  bovis,  notes,  Ark 749 

ricinus , notes,  Me 354 

Japan  cedar,  notes,  Minn 655 

clover,  culture  experiments,  La 646 

Md 38 

Miss  . . 248 

quince,  notes,  Minn... 656 

Japanese  buckwheat,  culture  experiments. 

Mass.  State 39,  661 

ivy,  notes,  Minn 656 

mulberry,  notes,  N.  Y.  Cornell  . . . 553 

Jelly  rods  in  oysters,  N.  J 72 


Jensen’s  treatment.  (See  Hot  water  treat- 
ment.) 

Jersey  cows,  feeding  tests,  N.  Y.  State. 255, 263, 268 
Guernsey,  and  Alderney  cows  in  Ger- 


many  223 

Jerusalem  artichoke,  culture,  Mass.  State..  661 

corn,  culture  experiments — 

La 645,725 

Md 36 

Mass.  State '39 

R.  1 251 

Jimson  weeds,  notes,  Me 334 

Johnson  grass,  culture  experiments,  Md. . . 38 

Miss  . 248 

yield,  Ark 825 

Joint  worm,  notes,  U.  S.  D.  A 204, 667 

Josikas  lilac,  notes,  Minn 656 

Journal  of  Mycology,  vol.  vn,  U.  S.  D.  A . . 954 

Juglans  cinerea,  notes,  Minn 654 

nigra , notes,  Minn 654 

Juncis  filiformis,  analyses. 769,  770 

notes  772 

June  beetle  as  affected  by  irrigation,  U.  S. 

D.A  666 

grass,  analyses 769,  770 

value  for  forage  in  Sweden 771 

berries,  varieties,  Ya 728 

J uneherry,  dwarf,  notes,  N.  Y.  Cornell 917 
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J uniper,  savin,  notes,  Minn 655 

trailing,  notes,  Minn 655 

J uniperus  sabina,  notes,  Minn 655 

virginiana,  notes,  Minn 655 

Jute  culture,  La 725 

varieties,  N.  Mex 411 

Kaffir  corn,  composition  at  different  stages.  175( 

culture  experiments,  La .645,725 

Kainit,  analyses 787 

Conn.  State 902 

N.  J 25 

for  corn,  Md 37 

cutworms  and  wireworms,  N.  C . 716 

nematodes  in  asters,  Conn.  State  930 

turnips,  N.  J 41 

Kalmia  latifolia,  notes,  Minn 655 

Kangra  buckwheat,  notes 614 

Kansas  Station,  bulletins 133, 154, 175, 

406, 475,721,  722,  748,  749, 

index  to  publications 197 

report 197 

Katydid,  meadow,  notes,  Ohio 839 

Kelp,  analyses,  R.  I 715 

notes,  R.  I 715 

Kentucky  blue  grass — 

analyses 769,770 

La 646 

as  a forage  plant  in  Sweden 771 

culture  experiments,  Mass.  State 38 

Miss 248 

S.  Dak 925 

Kentucky  coffee  tree,  notes,  Minn 654 

Station,  bulletins . . . 248, 342,  643, 659, 716 
Kerosene  emulsion— 

as  an  insecticide,  Minn 932 

Yt 475 

for  cabbage  plant  lice,  Utah 58 

cherry  slug,  Mich 416 

eggs  of  currant  sawfly,  Mich 416 

flea-beetles,  Utah . 58 

glassy-winged  sharpshooter,  U.  S. 

D.  A 668 

lice  on  live  stock,  N.Dak 171 

pear  leaf  blister  mite,  U.  S.  D.  A 667 

tree  psylla,  N.  Y.  Cornell 473 

plant  lice  Wis 173 

plum  curculio,  1ST.  J 57 

scab  of  sheep,  N.  Dak 371 

squaskborers,  N.  J 56 

preparation  and  use,  Md 42 

Ya 840 

Wyo 173 

vs.  quassia  wash,  U.  S.  D.  A 284 

with  ammoniacal  copper  carbonate  for 

apples,  Md 42 

Kerosene  for  mosquitoes,  U.  S.  D.  A 372 

vs.  quassia  for  hop  lice,  U.  S.  D.  A . 84 

Khandesh  Experimental  Farm,  India, report  521 

Kidney,  analyses,  Conn.  Storrs 59 

vetch,  culture  experiments — 

La 646 

Mass.  State 39 

Kilmarnock  weeping  willow,  notes,  Minn  . . 655 

Kitten,  hot  on,  notes,  Iowa 173 


Kjeldahl  method  for  nitrogen 286,  387, 448, 583 
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Kniphofia  aloides,  notes,  Minn 654 

Knot,  black,  of  plums.  ( See  Black  knot  of 
plums.) 

Knob  grass,  root  system,  N.  J 46 

Koch’s  test.  (See  Tuberculosis.) 

Kohl  rabi,  culture  experiments,  Mass.  State.  39 

Koumiss,  notes 317 

preparation 519 

“Krutjord  ” from  Martebro  marsh,  culture 

experiments 693 

Laboratories,  chemical-agricultural,  in 

Italy' 238 

chemical,  best  source  of  elec- 
tricity for 613 

Laboratory  of  zymotechnics  at  Rome,  Italy . 238 

Labor  wages  in  Wyoming,  IT.  S.  D.  A 956 

Laburnum,  notes,  Minn 654 

Lace  curtains,  insect  enemy,  TJ.  S.  D.  A . . . 852 

Lacewing  bugs,  notes,  Mich 417 

Lachnosterna  arcuata,  notes,  IT.  S D.  A 284 

dubia,  notes,  TJ.  S.  D.  A 284 

Yt 475 

fusca,  notes,  Ohio 840 

TJ.  S.  D.  A " 284 

Yt 475 

grandis,  notes,  TJ.  S.  D.  A 284 

insperata,  notes,  TJ.  S.  D.  A . . . 284 

rugosa , notes,  TJ.  S.  D.  A 284 

species  in  Vermont 474 

Lactate  factory  waste,  analyses,  Mass. 

State 26 

Lactation  period — 

as  affecting  butter 93 

butter  and  cheese  produc- 
tion, N.  Y.  State 271,272 

change  in  live  weight  of  cows  during  . 223 

milk  during,  111 940 

effect  on  creaming  of  milk 445 

Lacteal  glands,  effect  of  exercise  on  pro- 
ductiveness   986 

Lactic  acid  bacillus,  pathogenic  action 985 

in  milk,  determination 316,  389 

fermentation,  relation  of  phosphates 

and  casein,  to 987 

Lactobutyrometer,  Demichel 316 

Lactocrite  milk  tests 316 

Lactometer,  use,  Minn 750 

Wis 194 

Lactose  in  milk,  determination 987 

Lactuca  scariola,  notes,  Ohio 414 

parasite,  Ohio 414 

Ladoga  wheat,  field  experiments,  Can 689 

Lady  beetle,  15-spotted,  notes,  Mich 417 

Ohio 839 

Ladybird,  Australian,  as  a parasite  on  scale 

insects,  TJ.  S.  D.  A 373 

convergent,  notes.  N.  C 58 

9- spotted,  notes,  JST.  C 58 

10- spotted,  notes,  N.  C 58 

Lady’s  mantle,  analyses 971, 972 

Lcestadia  bidwellii.  Black  rot  of  grapes.) 

Lagoa  crispata,  notes,  Ohio 838 

Lake  water,  analyses,  Cal 120 

Lambs,  fattening  in  winter,  Mass.  State. . . 67 

feeding  experiments,  Can 610,  611 
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Lambs,  feeding  experiments,  Iowa 180 

Me 571 

Mass.  State.  .67, 356 
JST.  Y.  Cornell.  572 

Wis 185,  260,  261 

grain  before  weaning, 

Wis 185, 260 

shorn  and  unshorn  in  win- 
ter, Can 610 

grain  vs.  no  grain  for,  Me 571 

manure  from,  Mass.  State. 68 

nitrogenous  vs.  carbonaceous  ra- 
tions for,  N.  Y.  Cornell 572 

raising  for  British  markets,  Can  . . 610 

silage  vs.  mixed  hay  for,  N.  Y.  Cor- 
nell  572 

winter  feeding,  Can 6io 

Mass.  State 356 

Lamb’s  quarters.  (See  Pigweed.) 

Laminaria  digitata , analyses,  R.  1 715 

notes,  R.  I 715 

saccliarina , analy  ses,  R.  I ..... . 715 

notes,  R.  1 715 

Lamium  amplexicaule , root  system,  N.  J . . . 46 

Land  plaster.  (See  G-ypsum.) 

Langdon  non-swarming  device  for  bees,  TJ. 

S.  D.  A 851 

Larch,  European,  rotes,  Minn 654 

S.  Dak 829 

Larches,  rate  of  growth,  S.  Dak 45 

Lard,  analysis 389 

investigations 783 

Lard  worm,  notes,  Ark 749 

Larix  americana,  notes,  Minn 654 

europea , notes,  Minn 654 

Larkspur,  notes,  Minn 653 

Ore 47 

Larrea  scale,  notes,  N.  Mex 418 

Lasioptera  farinosa,  notes,  Ohio 839 

LatJiyrus  hirsutus , notes,  Miss 248 

magellanus  as  green  manure  for 

wheat 208 

sativus,  culture  experiments,  La  . . 645 

sylvestns.  (See  Flat  pea.) 

Laurel-leafed  willow,  notes,  Minn 655 

Laurel,  mountain,  notes,  Minn 655 

Laws  against  tea  adulteration,  TJ.  S.  p.  A . . 77 

fertilizer.  (See  Fertilizer  laws.) 

regarding  weeds  in  Oregon 47 

relating  to  diseases  of  plants  in  New 

Jersey 76 

relating  to  insects,  N.  Mex 840 

New  Jersey  Stations 76 

State  W eather  Service, 

N.  J 76 

Lead-colored  locust,  notes,  TJ.  S.  D.  A 760 

Leaf  beetle,  poplar,  notes,  Mich 417 

blight  of  celery,  notes,  Conn.  State..  . 659 

cherries,  treatment,  TJ.  S. 

D.  A 955 

cotton,  Ala.  College 835 

pears,  notes,  Conn.  State 658 

Ya 838 

treatment,  Del 168 

Iowa 170 
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Leaf  blight  of  pears,  treatment,  TT.  S.D.  A .500,956 


plums,  treatment,  U.  S. 

D.  A 500,  956 

potatoes,  notes,  Del 169 

treatment,  Del 169 

quinces,  notes,  Conn.  State.  658 
treatment,  U.  S. 

D.  A. 955 

strawberries,  nature  and 
treatment,  Conn.  State. . . 659 

tomatoes,  nature  and  treat- 
ment, Conn.  State 659 

blister  mite  of  pears,  notes,  Can 437 

treatment,  U.  S. 

D.  A . 667 

crumpler,  rascal,  in  Texas,  TT.  S.  D.  A.  373 

curl  of  peacbes,  notes,  Ya 837 

disease,  yellow,  of  barley,  Iowa 414 

diseases  of  nursery  stock,  prevention, 

U.  S.  D.  A 955 

gall,  cynipid,  notes,  Obio 838 

bopper,  vine,  as  affected  by  irrigation, 

TJ.S.D.  A .’ 666 

hoppers,  destruction,  Iowa 729 

grass,  hopper-dozers  for,  TT. 

S.  D.  A 204 

notes,  TT.  S.  D.  A 667 

miner,  blackberry,  notes,  Obio 838, 839 

cabbage,  imported,  notes,  Mich.  417 

roller,  blackberry,  notes,  Obio 839 

box  elder,  notes,  Colo 58 

fruit  tree,  notes,  C.olo 58 

grapevine,  notes,  Colo 58 

raspberry,  notes,  Obio 839 

rose,  notes,  Mich 417 

strawberry,  in  Kentucky,  IT. 

S.D.  A 84 

rust  of  strawberries,  treatment,  N.  C . 55 

spot  of  beans,  treatment,  N.  C 55 

celery,  notes,  N.  Y.  State 925 

cherries,  notes,  Ya . ..  837 

eggplants,  notes,  N.  J 51 

hollyhocks,  notes,  N.J 53 

pears,  notes,  Conn.  State 658 

quinces,  notes,  Conn.  State . . 658,  929 

sugar  beets,  Ind 822 

weevil  of  clover  in  Obio,  TT.  S.  D.  A 373 

Least  squares  method  for  valuing  feeding 

stuffs,  N.  J 64 

Leather,  improvement  in  manufacture 616 

Leaves  as  a feeding  stuff 873 

chemistry  and  physiology 984 

etiolated,  ash  content 106 

of  plants,  movement 522 

Lebanon  cedar,  notes 985 

Lecanium  hemisphcericum , notes,  TT.  S.  D.  A.  203 

hesperidum , notes,  D.  S.  D.  A 203 

olece,  notes,  TT.  S.  D.  A 203 

pruinosum,  notes,  IT.  S.  D.  A 203 

robinioe , notes,  N.  Mex 418 

sp . , notes,  N.  Mex 418 

IT.  S.  D.  A 203 

Leguminosoe — 

acquisition  of  nitrogen  by 517 

Conn.  Storrs  . 14 


Page. 


Leguminosoe — 

bacteria  of,  diffusibility 315,371 

effect  of  moisture  on  development  of 

root  tubercles 981 

gas  exchanges  of  root  tubercles 506 

notes  on  species 614 

organs  of  assimilation  of  free  nitrogen  . 448 

root  tubercles  of 206,  376,  388, 876,  984 

Conn.  Storrs 15 

sieve  plates  in  the  tracheary  system  ...  879 

tracheal  wood  elements  of 516 

Leguminous  and  non-leguminous  plants,  as- 
similation of  free  nitrogen  by.  517 

plants  for  forage,  Mass.  State.  661 

green  manuring  . . . 782 

seeds,  carbohydrates  in 449 

Lemons,  analyses,  Conn.  Storrs 59 

Lentils,  varieties,  N.  Mex 411 

Leonurus  cardiaca,  root  system,  N.  J 47 

Leopard  moth,  prevalence  in  Brooklyn,  TT.  S. 

D.  A 83 

Lepidium  campestre,  root  system,  N.  J 46 

intermedium,  notes,  N.  Dak 167 

U.  S.D.  A..  699 

virginicum,  root  system,  N.  J. . . 46 

Lespedeza  striata.  ( See  Japan  clover.) 

Lesser  grain  beetle,  notes,  Md  253 

migratory  locust,  notes,  IT,  S.  D.  A. . 760 

Lettuce,  analyses,  Conn.  Storrs 59 

culture  experiments,  Mass.  State  . . 39 

electroculture,  N.  Y.  Cornell 350 

false,  analyses 971 , 972 

greenhouse  culture,  Ohio 411 

mildew,  notes,  1ST.  J 51 

prevalence,  Yt 472 

treatment,  Yt 472 

prickly,  notes,  Ohio 414 

rot,  notes,  Mass,  State 47 

Yt 472 

varieties,  Md  44 

Mich 828 

Levulose  with  dextrose  and  sucrose,  deter- 
mination   388 

Libelula  trimaculata,  notes,  N.  C 58 

Lice  on  live  stock,  kerosene  emulsion  for,  N. 

Dak 171 

Lichens  on  pear  trees,  removal,  D.  S.  D.  A. . 955 

Licorice,  wild,  notes,  TT.  S.  D.  A 699 

Light,  effect  on  animal  body 615,  986 

plant  respiration 857,  870 

Lignified  parts  ~of  plants,  conditions  affect- 
ing growth 613 

Lignites,  analyses,  La 244 

Ligustrum  ovalifolium,  notes,  Minn 655 

vulgar e,  notes,  Minn 655 

Lilac  flowers,  artificial  coloration 693 

Josikas,  notes,  Minn 656 

notes,  Minn 656 

Persian,  notes,  Minn 656 

Lily  of  the  valley,  notes,  Minn 653 

Lima  beams,  analyses,  Conn.  Storrs 59 

Limax  campestris , food  habits,  U.  S.  D.  A . . 668 

Lime,  analyses 787 

Md 27 

and  alkalies,  effect  on  invert  sugar. . 988 
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Lime  as  a fertilizer,  Ark 248 

burnt,  analyses,  Mass.  State 26 

content  of  soils  as  related  to  liumus 

formation 614 

effect  on  the  digestibility  of  feeding 

stuffs 437 

for  clay  soils 222 

tobacco,  Conn.  State -.908,909 

importance  in  agriculture 614 

in  phosphates,  determination 983 

Thomas  slag,  determination.  .387,  502,  903 
oyster-shell,  analyses,  Conn.  State  ..  903 

strontium,  and  barium,  quantitative 

separation 983 

use  as  a manure 518 

with  arsenites,  TJ.  S.  D.  A 84 

London  purple,  Mich 417 

Paris  green  for  apple  scab,  TJ. 

S.D.A 500 

Limekiln  ashes,  analyses,  Vt 465 

Limestone,  analyses 787 

Md 27 

Liming  of  clay  soils 315,  377, 435 

Limneria  ferrugineipes  on  Cimbex  ameri- 

cana,  If.  Dak 171 

Limonius  auripilis,  notes,  Ohio 839 

Linaria  vulgaris , root  system,  If . J 46 

Linden,  American,  notes,  Minn 655 

European,  notes,  Minn 655 

Lindo- Gladding  method  for  potash 516, 

585,  586,  612 

Linseed  cake,  adulteration 316 

manufacture  and  properties . 316 

meal,  analyses,  Cal 732 

Conn 955 

Kans 175 

Me — 567,  569 

Mass.  State 64 

and  barley  meal  for  pigs, 

Minn 423 

for  milch,  cows,  Colo . . 260 

Mass.  State.  64,65 

old  process,  for  milch  cows, 

Mass.  State 64,65 

vs.  cotton-seed  pieal  for 

lambs,  Wis 261 

Lintless  cotton,  culture,  La 725 

Liparis  monaclia,  injury  to  pine  forests. . . 865 

remedies 865 

Liquors,  fermented,  report  on  methods  of 

analysis 118 

Liriodendron  tulipifera,  notes,  Minn 654 

Lissorhoptrus  simplex , notes,  TJ.  S.  D.  A 848 

Litas  olanella,  notes,  TJ.  S.  D.  A 688 

Lithocolletis  trifasciella,  notes,  Mich 416 

Litmus  indicator,  preparation 782 

Live-forever,  notes,  Vt 472 

Liver,  analyses,  Conn.  Storrs 59 

of  sulphur  for  cabbage  caterpillars. . 865 

rot  of  cattle,  notes,  Ark 749 

Live  stock  at  Louisiana  Stations 197, 359, 748 

production  in  Wyoming,  U.  S. 

D.  A 956 

Lockjaw,  notes,  La 75 

Loco  disease,  observations,  Kans 749 
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Loco  disease,  plants  causing.  S.  Dak 924 

treatment,  S.  Dak 92E 

weeds,  notes,  S.  Dak 924 

Locust.  ( See  also  Grasshopper.) 

bean  meal,  analyses,  Wis 174 

black,  notes,  Minn 655 

devastating,  parasite,  TJ.  S.  D.  A 372 

honey,  notes,  Minn 654 

Pocky  Mountain,  notes,  Ohio 839 

scale,  notes,  If . Mex 418 

tree,  notes,  TJ.  S.  D.  A 852 

yellow,  notes,  Minn 655 

Locusts,  destructive,  of  America  north  of 

Mexico,  TJ.  S.  D.  A 760 

in  South  Africa,  TJ.  S.  D.  A 852 

on  cranberry  bogs,  If.  J 564 

prevalence,  TJ.  S.  D.  A 83 

Logwood  ashes,  analyses,  Mass.  State 903 

Lolium  italicum , notes,  Miss 248 

perenne,  analyses,  La 646 

notes,  Miss 248 

Lombardy  poplar,  notes,  Minn 655 

London  purple  as  an  insecticide,  Minn 932 

for  bas s wood  spanworm, 

Mich 416 

codling  moth,  Mich 417 

parsnip  seedmoth,Mich . 416 

strawberry  slug,  Iowa. . 415 

with  Bordeaux  mixture  for 

potatoes,  If.  Y.  State  . . 561 

lime,  Mich 417 

Long  scale,  introduction  into  California,  TJ. 

S.D.A 852 

Long-winged  locust,  notes,  TJ.  S.  D.  A 760 

Lonicera  sullivanti,  notes,  Minn 656 

ta  rtarica,  notes,  Minn 655 

Loose  smut.  ( See  Smut.) 

Lophocolea apiculata,  n.  sp.,  notes, TJ.S.  D.  A.  374 

Louisiana  Stations,  bulletins 75, 133, 

137,  138, 140,  145,  197,  339, 
340,  346,  352,  359,  369,  643, 
645,  661,  709,  715,  717,  718, 


722,  723,  725,  726,  728,  748 


notes 318 

special  report 244 

sugar  school 990 

Loxostege  maclurce , notes,  TJ.  S.  D.  A 668 

stieticalis  on  sugar  beets,  TJ.  S. 

* D.  A 674 

Loxotcenia  musculana,  notes,  Ohio 839 

Lucern.  ( See  Alfalfa.) 

Lucilia  macellaria,  notes,  La 75 

nobilis,  parasitic  on  man,  TJ.  S. 

D.  A 373 

Lumpjawof  cattle,  investigations,  Kans 748 

D. S.D.A.  758 

treatment 107 

Lungs,  analyses,  Cohn.  Storrs 59 

Luperus  brunneus , notes,  TJ.  S.  D.  A 373 

Lupine,  blue,  as  green  manure  for  wheat . . . 208 

culture,  Mass.  State 661 

seeds,  alkaloids  in 983 

white,  as  green  manure  for  wheat . 208 

culture  experiments,  Mass. 

State 39 
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Lupine,  yellow,  as  a green  manure  fox- 

wheat 208 

culture  experiments,  Mass. 

State 39,661 

Lupines,  blue  mildew,  notes,  N.  J 53 

culture  experiments,  La 646 

diseases,  notes,  N.  J 53 

injury  by  Mecyna  r ever &alis,  TJ.  S. 

D.  A 667 

varieties,  N.  Mex 411 

Lychnis  githago , root  system,  N.  J 46 

Ijyda , sp.,  prevalence,  TJ.  S.  D.  A 203 

Lygus  pratensis , notes,  Ohio 839 

Lysol  as  an  antiseptic,  Va 360 

Lytta  cinerea,  notes,  Okla 354 

Machines,  regulation  of  695 

Maclura  aurantiaca,  notes,  Minn 654 

Mdcrodactylus  subspinosus.  ( See  Pose 

chafer.) 

unformis,  notes,  TJ.  S.  D.  A . . 373 

Macrops  porcellus,  notes,  Can  437 

Macrosiphum  rubicola,  notes,  Ohio .• 839 

Macrosporium  nigricantium,  notes,  Ala.  Col- 
lege   831 

solani , notes,  Del 169 

treatment,  Del 169 

sp.  on  potatoes,  Mass.  State  . 49 

tomato , treatment,  N.  C 55 

Madia  sativa,  notes,  Ore 47 

Maggot,  cabbage,  description  and  treatment, 

Miss 254 

Magnesia  and  potash  carbonate,  analyses, 

Conn.  State. 912 

Magnesia  and  potash  sulphate,  analyses, 

Conn.  State 902 

Magnesia  and  potash  sulphate  for  tobacco, 

Conn.  State 908,  909 

Magnesia,  importance  in  agriculture 614 

Magnesium  salts,  function  in  plants 221 

Magnetic  observations,  method  for  discuss- 
ing, D.  S.  D.  A 199 

Magnolia,  spp.,  notes,  Minn 655 

Maiden  hair  ti'ee,  notes,  Minn 655 

Maine  Station,  bulletins 944 

equipment 577 

notes 617 

repoi’t 119, 132 


129, 145,  334,  354, 359,  390,  544, 
546,  551,  561,  566,  567r568,  569, 


570,  571,  574,  575,  577,  921,  926 
Maize.  (See  also  Corn.) 

feed,  analyses,  Mass.  State 64, 176, 177 

history 388 

Mallein  for  diagnosis  of  glanders 620 

Malic  acid,  separation  from  succinic,  citric, 

and  tartaric  acids 314 

Mallow,  root  system,  N.  J 45 

Malt  and  barley  for  sheep 609 

water-soluble  carbohydrates 

in 612 

sprouts,  analyses,  Conn.  State 935 

Malvacece,  synopsis  of  genera  and  species  .692, 984 

M alv a rotundifolia,  root  system,  N.J 45 

Mamestra  picta,  description  and  treatment, 

Miss 254 
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Mangel-wurzels,  analyses,  Can 437 

Mass.  State 64 

culture  experiments,  Iowa  725 

digestibility,  Me 570 

for  lambs,  Mass.  State 356 

pigs,  N.  T.  State 262 

varieties,  Can 436,  760 

Ore 819 

vs.  sugar  beets  for  milch 

cows,  Can 440 

yield  and  food  value  per 

acre,  Me 568 

Man-of-the-eartb,  root  system,  N.  J 45 

Manual  labor  in  connection  with  educational 

work 696 

Manure,  barnyard.  (See  Barnyard  manure.) 

fermentation 614 

from  lambs,  Mass.  State 68 

milch  cows,  Mass.  State 65,  66 

pigs,  Mass.  State 68 

hair,  analyses,  N.  J 25 

hen,  analyses,  N.  J 25 

loss  of  nitrogen  in 614,  686, 783 

preparation 518,  589 

preservatives 688,964 

Manures,  use 315,518 

Ark 248 

valuation,  Ark ....  248 

Manurial  value  of  feeding  stuffs,  Minn 735 

Manuring  and  barrowing  meadow  lands  . . . 782 

orchards 872,  876 

principles  of 248 

Maple,  cut-leaved,  notes,  Minn 654 

Norway,  notes,  Minn . 654 

red,  notes,  Minn 654 

Rittenbach,  notes,  Minn 654 

scale,  cottony,  notes,  D.  S.  D.  A 204 

Scliwedler,  notes,  Minn 654 

sirup,  production  in  Vermont 195 

soft,  notes,  Minn 654 

S.  Dak 829 

sugar,  analyses,  Vt 475 

making,  effect  of  altitude,  Vt  . 495 

notes,  Minn 654 

production  in  Vermont 195 

Tartarian,  notes,  Minn 654 

trees,  rate  of  growth,  S.  Dak 45 

worm,  green-striped,  prevalence,  TJ . 

S.  D.  A 203 

Marantacece , Ecuador  species 692 

Marble,  analyses,  Md 27 

Mares’  milk  cheese,  analyses 223 

Margarine,  behavior  toward  coloring  mat- 
ters   97 

composition 217 

detection  in  butter 96, 616 

examination 215 

Marls,  analyses 787 

Ala.  College 337 

La 244 

Md 27 

Mass.  State 26 

.Marsh  elder,  notes,  TJ.  S.  D.  A 699 

Mar sonia  ochroleuca,  notes,  Mass.  State 50 

violce,  notes,  N.  J 54 
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Maryland  College,  notes 392 

Station,  bulletins 35, 44, 253, 

275,  405,  721,  726;  727,  728 

notes 392, 451,  991 

report.  16, 17,  27,  36,  42,  69,  75,  76 

Mary’s  grass,  analyses  972 

Massachusetts  College,  notes 520,786 

Hatch  Station,  bulletins  ..  16,119, 
242, 463,  546, 
661,  709, 917 

notes 618 

State  Station,  bulletins. 176, 335, 337, 
356, 406, 463,  478,  661,  903 

report 16, 26,  27,  38, 

44,  47,  58,64,67,  68,  75 

May  beetle,  notes,  Ohio 840 

Mayweed,  notes,  Ore 47 

root  system,  X.  J 4p 

Meadow  fescue,  culture  experiments  — 

Md 38 

Mass.  State 38 

foxtail,  culture  experiments,  Md. . 38 

grass,  fowl,  analyses,  Yt „ 475 

mountain,  analyses 769,  770 

value  for  forage 

in  Sweden 771 

katydid,  notes,  Ohio 839 

land,  improvement,  Mass.  State  ..  39 

manuring  and  harrowing 782 

oat  grass,  fowl,  analyses,  Yt 475 

tall,  analyses,  La 646 

culture  experi- 
ments, Md 38 

soft  grass,  analyses,  La 646 

sweet,  notes,  Minn 654 

Meadows  during  the  drought  of  1892 315 

Meal,  mixed,  analyses,  Yt 4 475 

Meat,  analysis 783 

ground,  feeding  experiments  with . . . 519 

quality  of v 316 

raw  and  cooked,  digestibility  of  albu.- 

minoids 519 

scraps,  analyses,  Mass.  State 176 

Medicago  denticulata,  notes,  Ore 47 

lupulina,  root  system,  X,  J 46 

maculata,  analyses,  La 646 

notes,  Miss 248 

saliva.  ( See  Alfalfa.) 

Megarrhiza  oregona,  notes,  Ore 47 

Mecyria  reversalis  on  lupines,  IT.  S.  D.  A 667 

Melampsora  farinosa,  notes,  S.  Dak 50 

populina,  notes,  Mass.  State. . . 50 

Ohio 414 

S.  Dak 50 

spp.  in  Ohio 414 

Melanconium  fuliginium,  notes,  Miss 551 

Melanoplus  angustipennis , notes,  TJ.  S.  D.  A.  760 

atlans,  notes,  TJ.  S.  D.  A 760 

bivittatus , notes,  TJ.  S.  D.  A 760 

devastator , dipterous  parasite, 

U.  S.  D.  A 372 

notes,  TJ.  S.  D.  A . . . 760 

differ entialis,  notes,  X.  J 57 

U.S.D.A..  760 


Page. 

Melanoplus  differentials  on  cranberry  bogs, 

JST.  J 565 

treatment,  X.  J . . . 57 

femur-rubrum , notes,  X.  J 57 

U.S.D.A.  760 

on  cranberry 

bogs,  N.  J 565 

treatment,  X.  J.  57 

foedus,  notes,  TJ.  S.  D.  A 760 

herbaceus,  notes,  TJ.  S.  D.  A 760 

plumbeus , notes,  TJ.  S.  D.  A 700 

robustus , notes,  TJ.  S.  D.  A 760 

spretus,  notes,  Ohio 839 

TJ.  S.  D.  A 760 

Melanotus  communis , notes,  W ash 254 

Melica  bromoides,  notes,  TJ.  S.  D.  A 951 

bxdbosa , notes,  TJ.  S.  D.  A 951 

frutescens,  notes,  TJ.  S.  D.  A 951 

fugax,  notes,  TJ.  S.  D.  A . 951 

harfordii,  notes,  TJ.  S.  D.  A 951 

stricta , notes,  TJ.  S.  D.  A 951 

Melilotus  alba.  ( See  Sweet  clover.) 

Melittia  ceto,  notes,  X.  J 56 

TJ.  S.  D.  A 666 

Melon  beetle,  striped,  notes,  Okla 354 

lice,  treatment,  X.  J 58 

nutmeg,  analyses,  Conn.,  Storrs 59 

Melons,  blight,  treatment,  X.  C 55 

varieties,  La 145 

Melting  point  of  butter  as  affected  by  food . 509 

determinations 389 

Me.  569 

Membracidce,  Xorth  American,  TJ.  S.  D.  A .667,  856 

Menispermum  canadense,  notes,  Minn 656 

Mercuric  bichloride.  ( See  Corrosive  subli- 
mate.) 

I Mercury,  three-seeded,  root  system,  X.  J. . . 46 

j Merino  and  Shropshire  sheep,  crossing,  W.is;  187 
j Hesochorus  melleus  on  Cimbex  americana, 

X.  Dak 171 

Mesquite  scale,  cottony,  n.  gen.  and  n.  sp., 

notes,  X.  Mex 418 

Metabolic  changes  in  sprouting  potato 

tubers 858,  871 

products,  determination,  Md  ...  70 

j Metabolism  of  a dog  fed  fractionally 987 

| M^taphosplioric  acid  and  pyrophosplioric 

acid  in  cotton-seed  meal,  S.  C 901 

| Metaphosphoric  acid  and  pyrophosphroic 

acid,  separation 387 

j Meteorological  and  irrigation  engineer,  re- 
port, CoIq 370 

conditions  affecting  crops  in 

1892 578 

observatories  in  Italy 240 

Meteorology,  abstracts  of  articles.  16, 119, 242, 334, 
405,  462,  545,  709,  803,  901 
at  Elga  and  Dunamiinde  in 

1891  448 

Colo 334 

Conn.  Storrs  16 

Iowa 414 

La 709 

Me 119 
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Meterology  at  Mil 16 

Mass.  Hatch . . 16, 119,  242, 405, 463, 
545, 709 

Mass.  State 16,  335,463 

Mich 405 

hTebr 803 

hT.  Y.  State 242 

hT.  C 16, 119,  243,  709,  803 

Ohio 901 

Pv.I '. 244 

S.  Dak 243 

Tex ,950 

Wyo '709 

of  Death  Valley,  California  ..  198 

Meteorus  spp.,  notes,  IT.  S.  D.  A 852 

Methylene  blue,  reaction  with  butter  and 

margarine 97 

Mexican. clover,  notes,  Miss.  --  - 248 

Mice  as  enemies  of  the  Archippus  butter- 
fly, Th  S.  D.  A 852 

Michigan  College,  notes 696 

. Station,  bulletins 248, 352,  555, 

574,  814,  817,  821,  827,  917 

report 405, 416, 428 

Microbes  in  cream  and  cheese 873 

Microbicide  action  of  carbonic  acid  in 

milk..... 519 

Microbic  solutions  as  affected  by  mineral 

filters 314 

Micrococcus  prodigiosus , coloring  matter  . . . 222 

tetragenus,  ptomaine  from  cul- 
ture of 315 

Microdus  laticinctus,  notes,  Mich 416 

Microorganisms,  coloration  of  cilia 693 

fixing  free  nitrogen  ......  854 

separation  by  centrifugal 

force 614 

Microsphoera  aim,  notes,  S.  Dak 50 

Microthamnion  gen 984 

Middlings,  buckwheat,  analyses,  Wis 174 

wheat,  analyses,  Cal 732 

Conn.  State 935 

Hans 175 

Mass.  State  ...  64 

Mildew,  areolate,  of  cotton.  Ala.  College 834 

blue,  of  lupines,  notes,  IT.  J ...  53 

downy.  ( See  Downy  mildew.) 

effect  on  composition  of  bread 986 

of  crucifers,  notes,  IT.  J 51 

cucumbers,  notes,  IT.  J 51 

five-finger,  notes,  IT.  J 51 

geraniums,  notes,  IT.  J 51 

gooseberries,  treatment,  Can  . . . 436 

grapes,  treatment,  Can 436 

Minn 652 

lettuce,  notes,  IT.  J 51 

organic  matter 315 

tobacco 315 

powdery.  ( See  Powdery  mildew. ) 

Milk,  abnormal 317,  616 

Vt 487 

acidity 311,  389 

action  of  heat 978,  988 

adulteration  in  England 223 

Wis 193 
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Milk,  aeration,  IT.  V.  Cornell 363 

albuminoids,  nomenclature 781 

amyloid  in.. 514 

analyses 616,773 

Can  603,  604 

Colo 260 

Conn.  Storrs 59,481 

111 941 

Iowa 181,  425 

Mass.  State 75 

Minn 750 

Miss 259 

PT.  Y.  State 255,  256, 

257,  263,  268,  274,  946 

Vt 481,483,  486 

Wis 178 

analysis,  Adams  method,  Vt 461 

and  milk  products,  amyloid  in 390 

as  affected  by  cer- 
tain plants 519 

bacteria  as  affected  by  treatment  in 

centrifuge 784 

bitter,  investigations 519,  784 

cake,  composition 319 

preparation 319 

calculation,  formulas 987 

Minn 750 

Vt 488 

Wis 189 


color,  cause 316 

composite  samples,  ITe-v 189 

Wis 195 

composition,  as  affecting  composition 

of  cheese,  H.  Y.  State 575,  948 

composition,  as  affecting  yield  of 

cheese,  hT.  Y.  State 576 

composition,  at  different  periods  of 

lactation,  111 941 

condensed,  analyses,  Can 437 

conditions  affectin  g composition,  Vt . . 490 

constituents  transmitted  from  food  . . 519 

loss  in  cheese-making, 

K Y.  State 575,  946,  947 

cooked  and  uncooked,  nutritive  value  316 

coolers,  tests,  Pa 364 

cows’  and  human,  difference 987 

detection  of  goats’  milk  in 784 

nuclein  in 987 

cream,  and  butter  relations,  hT.  Y. 

State 270 

creaming,  as  affected  by  aeration,  h7. 

Y.  Cornell 364 

creaming  as  affected  by  size  of  fat 

globules,  hT.  Y.  State 265 

by  different  methods,  IT.  Y. 

State 273 

experiments,  Iowa 425 

Wis 195 

in  centrifuges 784 

cold  setting,  Vt 489 

on  the  milk  route 7S5 

curdling  with  rennet  as  affected  by 

pasteurization 316 

daily  and  monthly  yields  of  different 
breeds,  IT.  Y.  State 271 
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Milk,  deep  setting  at  different  temperatures, 

Can 444 

vs.  shallow  pan  setting  . 446 

with,  dilution,  Can 445 

digestibility 986. 

fat,  determination 776,784 

globules,  1ST.  Y.  State 271 

fermentations,  Yev 189 

TJ.  S.  I*.  A 201, 202 

for  milch  cows,  Iowa 181 

formulas  for  total  solids,  Wis 190 

from  different  breeds,  tests  for  cheese- 
making, H.  Y’.  State 273 

frozen,  analyses 774 

globules,  changes  during  lactation, 

N.  Y.  State 266 

heated  to  150°  F.  for  butter-making, 

Can 447 

human,  nuclein  in 987 

immediate  vs.  delayed  setting,  Can  . . 445 

inspection 223 

in  Chicago 520 

Wis 193 

keeping  quality 316,383 

lactic  acid  in 316,  389 

Mecklenburg  herd,  fat  content 987 

methods  of  analysis,  Mass.  State 66 

microbicide  action  of  carbonic  acid 

in 519 

microscopic  examination,  N.  Y.  State . 256, 


of  different  breeds,  churning,  FT. 

258,  264 
Y. 

State 

. . . 271 

qualities  for  cheese-mak- 

ing,  Vt 

. . 492 

inoculated  animals,  study  of 

. . 987 

sheep,  analyses 

...  515 

studies  on 

.390.  514 

sick  cows,  unhealthfulness 

. - 988 

theWiirzburgmarket,  impurities 

..  214 

pasteurization 223, 316,  381,  382,  383 

phosphates  in 

.784,  978 

preservation 784,  987,  988 

preservatives 

production  at  different  periods  of  lac- 

tation,  111 

. - . 941 

by  different  breeds 

of 

cows— 

111 

- - 941 

hi.  Y.  State 

.263.  268 

cost,  Mass.  State 

...  65,66 

N.  Y.  Cornell 

. . . 936 

N.  Y.  State 

...  268 

Tenn 

quality  as  affected  by — 

food 

.519,  986 

Can 

. - 606 

Colo 

--  259 

N.  Y.  State 

--  255 

change  of  quarters  of  cows,  Yt. . 

..  483 

fractional  milkings 

- - 442 

hT*  Y.  State 

. . 257 

reaction 

.519,  987 

relation  of  cream  content  to  fat  con- 
tent of 


Page. 

Milk  required  for  one  quart  of  cream,  Mass. 


State 67 

.samples,  preservation 223,692 

sampling 784,  988 

secretion,  activity  of,  N.  Y.  State 258 

as  affected  by  food 519,  599 

regularity  of,  N.  Y.  State  . . 257 

separators,  description,  hTev 189 

efficiency 988 

tests i.  616 

U.  Y.  State 273 

Pa 364,751 

setting  different  lengths  of  time,  Can.  445 

in  different  sized  cans,  Can. . . 446 

solids,  calculation  by  formulas,  Vt 488 

Wis  ..  189 

determination 450,  584 

source  of  bacteria  in 214 

fat  in,  1ST.  Y.  State 257 

sponge  and  sand  filters  for 988 

spread  of  contagious  diseases  by 785 

standard,  Wis 194 

sterilization- 519,  784 

sterilized  by  Soxhlet  method,  quality  987 

digestibility 92, 311 

stringy,  nature  and  prevention 519 

sugar,  action  of  enzymes 450,  584 

formation  as  affected  by  pilocar- 
pine and  phloridzin 781 

Swedish  herd,  fat  content 778 

testing  at  cheese  factories 390 

creameries , C an 611 

prize  of  German  Dairy  Asso- 
ciation   318 

tests,  ‘ ‘ acid  butyrometric  ” method  . . 616 

Babcock  method 450,  775 

Can 437,  611 

Colo 267 

Me 575,  944 

FTev 189 

Wis. 194 

butyrometer 692 

Cochran’s  method,  Colo 267 

comparison 775,  983 

Colo .267 

Miss 267 

Demichel  lactobutyrometer  ....  316 

in  feeding  experiments 324 

lactocrite 316 

lactometer,  Minn  750 

Leffmann-Beam  method 988 

Lister-Babcook  method 988 

new  method 784,  988 

Short’s  method,  Colo 267 

W eiss  method 988 

transmission  of  alcohol  to 311 

tartar  emetic  to 616 

tuberculosis  bacilli  in 214 

value  for  butter-making 31 7 

variation  during  lactation,  111 940 

in  fat  content 784 

yield  as  affected  by  food 601 

of  cheese  from,  N.  Y.  State 427 

Milkweed,  notes,  Minn 653 

root  system,  hT.J 46 


213 


1054 


EXPERIMENT  STATION  RECORD. 


Page. 

Millet,  African,  culture  experiments,  La 725 

castor  pomace  as  a fertilizer  for, 

Kans 133 

culture  experiments,  Colo 346 

R,  I 251 

German,  culture  experiments,  La. . .645,  725 

yield,  Ark 825 

hay,  analyses,  Kans 175 

Minn 733 

pearl,  culture  experiments,  La 645, 725 

plaster  as  a fertilizer  for,  Kans 133 

Milling,  Hungarian,  report,  TT.  S.  D.  A 675 

tests  of  wheat,  Minn 408 

Millo  maize,  culture  experiments,  La 645,  725 

varieties,  N.  Mex  411 

Milyas  circinatus,  notes,  N.  C 58 

Minnesota  Station,  bulletins 132,140, 

142, 144,  408, 410 
417,421,423,651,  653 
654,  723,  733,  750,  932 

TJ  niversity , notes 874 

Mirax  sp.,  .notes,  TJ.  S.  D.  A 852 

Mississippi  College  Station,  uotes 618 

Station,  bulletins .248, 254, 

259,  267,  551,  714,  719,  720 

Missouri  Station,  bulletins 412 

Mite,  four-spotted,  notes,  Me 354 

Mites  on  white  grubs,  Yt 474 

Mock  orange,  notes,  Minn 655 

Mockern  Station,  notes 451 

report  of  botanical  divi- 
sion  894 

Molasses,  analyses,  Conn.  Storrs 59 

as  a food  for  animals 452 

Hungarian,  composition  of  ash . . . 518 

preparation  of  feeding  stuff  from  620 
sorghum,  treatment  with  alcohol, 

TJ.  S.D.A 81,82 

Mold  of  purslane,  notes,  JST.  J 51 

sweet  potatoes,  notes,  hT.  J 51 

white,  notes,  hT.  J 51 

Hollugo  verticillata,  root  system,  1ST.  J 46 

Molybdate  of  ammonia  for  precipitation  of 

phosphates  and  arsenates 313 

Molybdic  method  for  phosphoric  acid 313, 

387,  584,  612 

Mona  Island  guano  for  wheat,  Mass  State  . 27 

Monilia  fructigena.  ( See  also  Brown  rot  of 


stone  fruits.) 

fructigena  on  quinces,  hT.  J 658 

Mono&tegia  ignota,  notes,  Iowa . 415 

rosce , notes,  TJ.  S.  D.  A 372 

Monoxia  guttulata  on  sugar  beets, TJ.  S.  D.  A 203 
Monthly  Weather  Review,  vol.  xx,U.  S.  D.  A 429 

Moon,  influence  on  rainfall 876 

the  weather,  hT.  C . 803 

Moonseed,  notes,  Minn 656 

Moor  soil,  fertilizer  and  culture  experiments  222 
soils,  substances  injurious  to  vegeta- 
tion in 517 

M'orphology  of  nitrification  organisms 613 

Morus  alba,  notes,  hT.  Y.  Cornell 552 

var.  multicaulis , notes,  hT.  Y. 

Cornell . 553 
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Morus  alba,  var:  tatarica,  notes— 

Minn 655 

hT.  Y.  Cornell 552 

venosa,  notes,  N.  Y.  Cor- 
nell  553 

japonica,  notes,  1ST.  Y.,  Cornell 553 

nigra,  notes,  hT.  Y.,  Cornell 553 

rubra,  notes,  h7.  Y.,  Cornell 553 

Mosquitoes,  life  history  and  remedies,  TJ. 

S.D.  A 84,  372,  668 

Mosses,  analyses,  Me 334 

as  feeding  stuffs,  Me 334 

Moss  in  meadows  and  lawns,  iron  sulphate 

for  963 

reindeer,  analyses 972 

Moth  mullein,  notes,  Ore 47 

root  system,  JST.  J ..  46,  77 

Motive  powers  for  use  in  agriculture  ......  695 

Mountain  ash,  American,  notes,  Minn 655 

notes,  Minn 655 

weeping,  notes,  Minn 655 

fleece,  notes,  Minn 654 

laurel,  notes,  Minn 655 

meadow  grass,  analyses 769,770 

value  for forage  in 

Sweden 771 

Mowing  lands,  condition,  TJ.  S.  D.  A 957 

Muca  cavendishii,  notes 507 

Muck,  analyses,  Conn.  State 903 

Md 27 

Mass.  State 26 

Yt 465 

Mud,  analyses,  Can 436 

Mass.  State 26 

Mulilenbergia  calamagrostidea , notes,  TJ.  S. 

D.  A 498 

calif ornica,  notes,  *tJ.  S.  D.  A.  498 

debilis,  notes,  TJ.  S.  D.  A 498 

dumosa,  notes,  TJ.  S.  D.  A 498 

parishii,  notes,  TJ.  S.  I).  A 498 

Mulching  for  potatoes,  Mich 818 

Mulberries,  American  varieties,  hi.  Y.  Cor- 
nell   552 

classification  of  varieties,  hT.  Y. 

Cornell  552 

varieties,  Mich 556 

for  silk  worms 783 

Mulberry,  red,  notes,  hT.  Y.  Cornell 553 

Russian,  notes,  Minn 655 

JST.  Y.  Cornell  . . . 552 

white,  notes,  hT.  Y.  Cornell 552 

Miillein,  root  system,  hT.  J 46 

Mules,  diseases,  La 75 

Munro  grass,  notes,  Miss 248 

Murgantia  histrionica,  notes,  Miss 254 

H.  C 58 

TJ.  S.  I).  A 204 

Muriate  of  potash,  analyses 787 

Conn.  State 902 

Mass.  State 26,27 

U.  J 25 

R.  I 465 

Yt 405 

for  peach  trees,  hT.  J 40 
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Muriate  of  potasli  vs.  sulphate  of  potash  for 

tobacco,  N.  Y.  Cornell 821 

Murky  ground  beetle;  notes,  N.  C 58 

Muscidce,  acalyptrate,  larval  habits,  U.  S. 

D.  A . 852 

Muscles,  products  of  action 873 

Muscular  work,  effect  on  excretion  of  phos- 
phoric acid 976 

Mushrooms,  fungous  diseases 694 

sugars  in 614 

Mustard  beetle  in  England,  U.  S.  D.  A 852 

black,  root  system,  N.  J 46 

hedge,  root  system,  N.  J 46 

oil  in  oil  cakes 973 

rape 973 

rape  cake 449 

treacle,  notes,  N.  Dak 167 

U.  S.  D.  A 699 

wild,  notes,  Can 591 

N.  Dak 167 

Ore 47 

TJ.  S.  D.  A 699 

wormseed,  notes,  N.  Dak 167 

U.  S.  D.  A 954 

Must,  specific  gravity  tests  as  compared 

with  analysis  of  wine 869 

Mutton,  cost  of  production,  Mass.  State  ...  67 

Mycological  literature,  index,  TJ.  S.  D.  A . . 956 

Mycologist,  report,  Conn.  State 928 

Va 428 

Mycology.  Journal  of,  vol.  Vli,  TJ.S.  D.  A. . . 954 

Mycorrhizse  of  forest  trees,  notes 693 

Myriopods  on  lettuce,  TJ.  S.  D.  A 284 

Mysia  ( Coccinella ) 15-punctata,  notes,  Ohio.  839 

Mytilaspis  pomoncm,  notes 783 

Myxomycetes,  n.  sp 692 

Naphthaline  as  an' insecticide,  Vt 475 

for  grain  moths,  Md 253 

Napoleon’s  willow,  notes.  Minn 655 

Narrow  winged  locust,  notes,  TJ.  S.  D.  A ..  760 

N asturtiums,  Alternaria  sp.  on,  notes,  N.  J.  54 

anthracnose,  notes,  N.  J 54 

diseases,  notes,  N.  J 53 

N ational  School  of  Forestry,  France,  report . 783 

Native  crab  apple,  notes,  Minn 655 

Nebraska  Industrial  College,  notes 520 

Station,  bulletins. . .803, 810, 839, 843,  874 

legislation  affecting 1 97 

list  of  publications 197 

notes 318;  392 

report 197 

University,  notes 451 

Nectarines,  analyses,  Cal 918 

varieties,  Cal 918 

Kectria  ipomoece,  notes,  N.  J 51 

vandce  ( ?),  notes,  N.  J 51 

Needle  grass,  notes,  U.  S.  D.  A 699 

Negro  bug,  flea-like,  notes,  Ohio 839 

Negundo  aceroides,  notes,  Minn 655 

Nematodes  in  asters,  Conn.  State 929,  930 

beets,  potash  salts  for 615,  689 

ornamental  plants,  N.  J 55 

peas,  prevalence 783 

tomatoes,  N.  Y.  Cornell 353 

repression 970 
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Nematus  ribesii,  notes,  Mich 416 

Nepeta  cataria,  root  system,  N.  J 46 

hederacea,  root  system,  N.  J 46 

Nepticula  rubifoliella , notes,  Ohio 839 

villosella,  notes,  Ohio 839 

Nessler’s  reagent  for  detection  of  ammonia..  983 

Nettle,  dead,  root  system,  N.  J 46 

tree,  notes,  Minn 654 

Nevada  Station,  bulletins ’. 180.  254,  577 

New  Hampshire  College,  notes 318 

Station,  bulletin 662,  665 

notes 318 

New  Jersey  College  Station,  organization  . . 76 

Stations, bulletins. 245, 465, 564,  656,  742 

laws  relating  to 76 

notes 874 

publications 76 

report... 25,29,39, 

40,  42,45,  51,56,  64,  71,76 

New  Mexico  Station,  bulletins 411,  418,  824,  840 

New  York  Cornell  Station — 

additions  to  equipment 370 

bulletins 162, 338,  349,  352, 

361,  362,  363,  472,  547,  552,  561, 
562,  563,  572,  573,  802,  811,  817, 
821,  822,  825,  827,  828,  829,  830, 
836,  839,  842,  903,  916,  930,  936 

notes 991 

report 370 

State  Station,  bulletins. .15, 55, 133, 352, 
365,  426,  557,  559,  561, 
575,  903,  925,  938,  945 

notes 874 

report  . .242,  245,  246,  250, 
252,  353,  255,  262,  268, 
271,  272,  273,  274,  275 
work  in  chemical 


laboratory 242 

Nicotine  in  tobacco,  N,  C 820 

Night  soil,  fresh,  use 222 

Nine  bark,  notes,  Minn 656 

Nitrate  of  potash fortobacco,  Conn.  State.  908,909 

soda,  analyses 787 

Conn.  State 902 

Mass.  State 26,27 

N.  J 25 

E.  I 465  * 

and  ammonium  sulphate, 

comparative  action 222 

for  barley  and  oats 965 

corn,  Ala.  College 804 

grape  cuttings,  N.  Y. 

Cornell 828 

oats  and  wheat,  S.  C 915 

onions,  N.  Y.  State ......  253 

potatoes,  W.  Ya 819 

sugar  beets 872,  985 

strawberries,  N.  J 42 

tobacco,  Conn.  State. . .908,  909 

tomatoes,  Md 43 

wheat,  Ind 342 

fractional  application  on 

wheat 210 

spring  application  on 
wheat,  Ky 343 
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N itrates— 

determination  of  nitrogen  in 313,448,583, 

612,  676, 781, 
980,  983,  984 
Conn.  State.  633 


function  in  plant  growth 984 

Nitrification,  as  affected  hy  proportion  of 

nitrogen  in  humus 294 

investigations 984 

of  soils .. 294,  537 

as  affected  by  cultiva- 
tion   871, 961 

organisms,  morphology  of 613 


Nitrogen  and  carbon  in  organic  matter, 


simultaneous  determination . . . 983 

atmospheric,  fixation  by  plants 

and  soils 375, 388, 448,  502, 504, 

517,  613,  782,  854,  876,  984 

Conn.  Storrs 14, 75 

determination 117, 221, 286, 

287,  313,  448,  501,  583, 
612,  676,  781,  983,  984 

Conn.  State 336 

exchange  of  Herbivora,  as  affected 
by  variationsin  protein  offood. . 389 

excretion  as  affected  by  salt  and 

water  in  food 784 

form  for  wheat,  Ind 342 

in  cheese 99 

in  drainage  waters  of  cultivated 

soils 684 

grasses,  increased  by  nitroge- 
nous fertilizers,  Conn.  Storrs  29 

humus,  effect  on  nitrification  . 294 

organic  matter,  determination  .86,  781 

soils,  determination 961 

urine,  Md 70 

determination 983 

loss  during  putrefaction 875 

from  manure 614,  686, 783 

question,  contributions  to 518,  871 

stored  by  steers,  Md 70 

Nitrogenous  fertilizers,  experiments 449,  783 

study  of 692 

matter  in  grape  must 616 

organic  compounds,  reactions . 612 

substances, elementary  analysis  313 

vs.  carbonaceous  rations  for — 

lambs,  N.Y.  Cornell... 572 

pigs,  N.  Y.  Cornell 573 

steers 476 

Noctuafennica,  notes,  Ohio 839 

Nonesuch,  root  system,  N.  J 46 

Nordman’s  fir,  notes,  Minn 655 

North  Carolina  Station — 

bulletins 16,  29, 32, 55, 58, 

119,  243,  462, 709,  715,  716,  718, 
729,  736,  754,  803,  819,  912,  935 


notes 392 

publications 754 

North  Dakota  Station,  bulletins.  ..167,  749,  914,  926 

notes 392.991 

Norway  maple,  notes,  Minn 654 

pine,  notes,  Minn 655 

spruce,  notes,  Minn G55 


Page. 

Nozzle  tester,  new  form,  Cal 564 

Nuclein  in  cows’  milk SS7 

human  milk 987 

vegetable,  study 870 

Nursery  stock,  analyses,  N.  Y.  State 253 

diseases,  treatment,  U.  S. 

• D.  A 503,  955 

management,  Cal ; . . 563 

Nutmeg  melon,  analyses,  Conn.  Storrs 59 

Nutrition,  importance  of  fat  in 986 

Oak,  burr,  notes,  Minn 655 

red,  notes,  Minn 655 

scarlet,  notes,  Minn 655 

trees,  rate  of  growth,  S.  Dak 45 

white,  notes,  Minn 655 

S.  Dak 829 

Oakworm,  orange-striped,  notes,  Ohio 838 

Oat  and  pea  forage,  analyses,  Iowa 724 

dust,  analyses,  Wis 174 

feed,  analyses,  Conn.  State . 935 

Wis 174 

grass,  fowl  meadow,  analyses,  Vt 475 

tall  meadow,  analyses,  La 646 

culture  experiments,  Md 38 

hay,  analyses,  Cal 732 

rust,  notes,  Iowa 414 

shorts,  analyses,  Wis 174 

smut,  notes,  Iowa 414 

Mass.  State 50 

Wis 729 

treatment,  Mich 352 

Pv.i: 251 

Yt : 471 

straw,  analyses,  Minn 733 

weevil,  notes,  Can 437 

Oatmeal,  analyses,  Conn.  Storrs 59 

Oats, acreage  in  Great  Britain,  1891-92  521 

analyses,  Minn 733 

and  hay,  digestibility 976 

peas,  analyses,  Yt 470 

fertilizer  experiments,  Yt  . . 470 

for  soiling,  Conn.  Storrs 29,  480 

Iowa 724 

vetch,  analyses,  Mass.  State 66 

for  soiling,  Conn.  Storrs 29, 480 

Mass.  State 65 

assimilation  of  carbonic  acid  by 613 

composition  at  different  stages, 

Kans 175 

condition  August,  1892,  IT.  S.  D.  A 283 

crude  phosphates  for,  Me 131 

culture  experiments 108 

Colo 346 

111 815 

La 145,647 

Me 145 

Minn 140 

Wyo 825 

digestibility 223 

distribution  of  seed,  Can. 436 

fertilizer  experiments 518, 861,  9G5 

La 145,  346 

Me.  ...129, 130, 131,132 

II.  I 257 

S.  C 915 
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Oats,  field  experiments 211, 863 

for  colts,  Me 574 

germination  as  affected  by  rolling,  Wis  121 

globulins  of,  Conn.  State 934 

ground  and  unground  for  pigs,  Ore  - . 483 

harvesting,  111 817 

hay,  wheat  straw,  and  beans,  digesti- 
bility   976 

in  rotation,  La 346 

partial  us.  complete  fertilizers  for,  Me  130 

peas  as  a green  manure  for,  Me 131 

phosphates  for,  Me 129 

production  and  distribution,  U.  S. 

D.  A : 845 

seeding  at  different  dates,  111 816 

depths,  111 816 

rates,  111 815 

in  compact  us.  loose  seed  beds, 

111 816 

varieties 108,  863 

Can 436, 590 

111 816 

Ky 343 

Md 37 

If.  Mex 411,  824 

Okla 721 

E.I 251 

S.  C 915 

us.  brewers’  grains  for  horses,  H.  J. . . 742 

wheat  bran  for  milch  cows,  Colo. . 259 

water  required  for  oiie  pound,  Wis . . . 126 

wild,  notes,  Can 591 

Ore 47 

with  peas,  Minn 140 

wheat,  Me 145 

yield  as  affected  by  rolling,  Wis 121 

per  acre,  U.  S.  D.  A 431,  578 

Oberea  bimaculata,  notes,  Ohio 839 

Ocneria  dispar.  ( See  Gypsy  moth.i 

Odorless  phosphate,  analyses,  Conn.  State. . 902 

18.. T 25 

CEcanthus  niveus,  notes,  Ohio 830 

(Edemasia  concinna,  notes,  Ohio 838 

CEnological  instruction  in  Italy 236,  329 

Oenothera  biennis , root  system,  If.  J 46 

Office  of  Experiment  Stations,  U.  S.  D.  A 201, 

202,  203,  582,  954 

Ohio  Station,  bulletins . .343, 411,  412, 

414,  418,  838,  839,  901,  927,  949,  950 

change  of  location 225, 950 

•equipment 225, 874 

notes 225,  318,  874 

Oidium  erysiphoides,  Mass.  State 49 

notes,.  S.  Dak  50 

identity  of  American  and  European  591 

Oil  and  resin  ducts,  origin 870 

cake,  effect  on  quality  of  butter 450 

cakes,  mustard  oil- in 973 

oil  content 615 

content  of  rape  and  of  oil  cakes 615 

from  apricot  stones  as  an  adulterant  of 

olive  oil 986 

cherry  stones  as  an  adulterant  of 
olive  oil 980 

8120— Xo.  12 5 


Page. 


Oil  from  peach  stones  as  an  adulterant  of 

olive  oil 986 

plum  stones  as  an  adulterant  of 

olive  oil 986 

making,  school  at  Bari,  Italy 330 

mustard,  in  rape  and  oil  cakes 973 

Oils  and  fats,  determination  of  iodine  num- 
ber  781 

Oklahoma  College,  notes 618 

Station,  bulletins 197 

354,710,  721,727,  750 

equipment 197 

notes 106,  618,  786 

Okra,  analyses,  Conn.  Storrs 59 

Oleander  scale,  notes,  U.  S.  D.  A 203 

Oleic  acid,  determination 314 

Olein,  determination 448 

for  milch  cows,  effect  on  butler  j If.  H . 664 

Oleofractometer  notes 314 

Oleomargarine,  adulteration  with  sunflower- 

seed  oil 986 

analyses,  Conn.  Storrs 59 

in  butter,  detection  by 

Brullb’s  reagent . . .' 781 

Olive  culture,  school  at  Bari,  Italy 330 

oil,  adulterati on 986 

machinery  at  California  Station  ..  391 

mills,  experimental 239 

rupture 694 

Oncognathus  binotatus , injury  to  timothy, 

U.  S.  D.  A 667 

Onion  seed,  gemination  tests,  Can 436 

smut,  notes,  Conn.  State 659 

Onions,  analyses,  Conn.  State 922 

Conn.  Storrs 59 

fertilizer  tests,  If.  Y.  State 253 

varieties,  If.  Y.  State 253 

Oniou,  wild,  root  system,  If.  J 46 

Oniscus  sp.,  injury  by,  U.  S.  D.  A 284 . 

Oospora  scabies.  (See  Potato  scab.) 

Opheltes  glaucopterus  on  Cinibex  ameri- 

cana,  If.  Dak 171 

Orange  aleyrodes,  notes,  IT.  S.  D.  A 851 

Oranges,  analyses,  Conn.  Storrs 59 

Ela 347 

fertilizers  for,  Fla 348 

fertilizing  constituents,  Cal .. 921 

sweet  liquid  in  green  parts 872 

Orange-striped  oakworm,  notes,  Ohio 838 

Orchard  fruits  at  Colorado  substations 352 

running  out  of  varieties. . . 876 

grass,  analyses,  La 646 

Yt 475 

culture  experiments,  Md. . . 38 

Miss. . 248 

seed,  germination  tests, 

Conn.  State 923 

Orchards,  apple,  spraying  in  a wet  season; 

If.  Y.  Cornell 561 

management,  If.  Y.  Cornell 561 

'Penn 652 

manuring 872,876 

. "treatment  for  insects  and  fungous 

diseases,  Md 42 
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Orclielimum  glaberiimim,  notes,  Ohio 839 

Orchids,  diseases,  notes,  N.J 53 

Gloeosporium  sp.  on,  notes,  *N.  J . . 54 

new  species 615, 984 

Orcus  australasice , ' as  a parasite  on  scale 

insects,  U.  S.  D.  A 373 

ckalybeus,  as  a parasite  on  scale  in- 
sects, U.  S.  D.  A 373 

Orcuttia  californica,  notes,  U.  S.  I).  A . . 498 

greenei,  notes,  TJ.  S.  D.  A 498 

Oregon  Station,  bulletins.  .47, 464, 483,  650, 723,  819 

notes 106 

Organic  analysis,  new  method 288 

matter  of  soil,  nitrification 294 

Organization  lists  of  stations  and  colleges, 

TT.S.D.A 203 

Orgyia  antiqua , notes,  Mass. Hatch 661 

definita , notes,  Mass.  Hatch 661 

leucostigma , notes,  Mass.  Hatch  . . . 661 

Ornamental  and  timber  trees  for  Minn 051 

plants,  Minn ...  653 

Wash 922 

shrubs,  Iowa 723 

for  Minn 654 

trees,  Iowa 728 

vines  for  Minn 654 

Ornithology  and  Mammalogy,' Division,  TJ. 

S.  D.  A 852 

Orobanche  ramosa,  root  system,  N.  J 47 

Orsodachna  atra , notes,  TJ.  S.  D.  A 204 

Orthezia  insignis,  prevalence,  TJ.  S.  D.  A. . . 666 

Oryzopsis  exigua,  notes,  H.  S.  D.  A 498 

tvebberi , notes,  TJ.  S.  I).  A 498 

Osage  orange,  notes,  Minn 654 

Py valid,  notes,  TJ.  S.  D.  A 668 

Osmosis  in  the  manufacture  of  sugar 984 

Osnmnda  cinnamomea,  notes,  Vt... 472 

Ostreaculture.  ( See  Oyster.) 

Ostryavirginica,  notes,  Minn 655 

Ost’s  copper  solution  for  determination  of 

sugar 612 

Oven  for  drying  under  varying  air  pressure  984 

Oviposition  of  bean  weevil,  TJ.  S.  D.  A 666 

Ovularia  obliqua,  notes,  S.  Dak 50 

Owls  and  hawks  of  the  United  States,  U.  S. 

D.  A 852 

Oxalate  of  lime.  ( See  Calcium  oxalate.) 

Oxalic  acid  in  plants,  localization 984 

Oxcilis  ( Hedysarioidece ) agassizi  n.  sp.,  notes, 

U.S.D.A 374 

Ox  hot,  life  history,  U.  S.  D.  A 82 

Oxeye  daisy,  notes,  Can 591 

Ore 47 

Vt 472 

root  system,  N.  ,T 46 

Oxidation  of  soils 537 

Oxygen  and  carbonic  acid  exchanges  be- 
tween plants  and  the  air  . . .448,  678,  870 
exchanges  between  plants  and  the 

air 517 

Oxyptilus  tenuidactylus,  notes,  Ohio, 839 

Oxytropus  lamberti , notes,  S.  Dak 924 

Oyster  aquariums,  purification  of  water, H.I.  74 

beds,  submarine  mower  for,  N.  J 73 

shell  lime,  analyses,  Conn.  State. . . . 903 


Page. 


Oyster  shells  for  hens,  N.  Y.  State 262 

spawn,  development  and  fixation, 

N.  J , 73 

Oysters,  conditions  affecting  growth,  N.  J . 72 

construction  of  claires,  N.  J 

cytolielminthsin,  N.  J 71 

feeding  and  growth,  N.  J 72 

food,  N.  J 72 

freshening  of,  N.  J 72 

jelly  rods  in,  H.  J 72 

parasites,  N.  J 71 

spawning,  N.  J 73 

Ozonium  auricomum,  notes,  Tex 470 

Pachybracliys  carbonarius , notes,  Ohio 839 

Pceonia  spp.,  notes,  Minn 654 

Pale  rot  of  quinces,  notes 401 

N.  J 656 

Paleacrita  vernata,  notes,  Mass.  Hatch 661 

Palm-nut  oil  for  milch  cows,  effect  on  but- 
ter, N.H 664 

weevil,  notes 986 

Palmer  icerya,  notes,  H.  Mex 418 

Pampas  grass,  notes,  Minn 654 

Panicum  agrostoid.es,  notes,  Miss 248 

capillare , root  system,  N.  J 46 

crus-galli.  ( See  Barnyard  grass.) 

proliferum,  notes,  Miss 248 

sanguinale,  notes,  Miss 248 

root  system,  N.  J 46 

urvilleanum,  notes,  U.  S.  D.  A 498 

Pansies,  diseases,  notes,  N.  J 53 

Pansy,  notes,  Minn 654 

Paper  birch,  notes,  Minn 654 

Parasites  of  animals,  transmission  to  man, 

U.  S.  D.  A 852 

Anthonomus signatus,  U.  S.  D.  A.  669 

cabbage-plant  lice,  Utah 58 

cockroach  eggs,  U.  S.  D.  A 852 

insects,  notes,  W.  Va 642 

screw  worm,  U.  S.  D.  A 852 

Parasitic  diseases  for  cotton  bollworms,  U. 

S.  D.  A 204 

fungi  as  affected  by  host  plants  . . 872 

effect  of  chemical  agents  on  518 

influence  on  host  plants  ...  967 

Paria  4-notata,  notes,  Ohio 839 

Paris  green,  analyses,  Mass.  State 58 

and  Bordeaux  mixture  for  ap- 
ples, N.  Y.  Cornell 561 

as  an  insecticide,  Minn 932 

Yt 475 

for  apple  worm,  N.  Y.  Cornell . . 561 

codling  moth,  Me 566 

Mich 417 

cutworms,  Wis 172 

inspection,  La 661 

method  of  analysis,  La 661 

with  ammoniacal  copper  car- 
bonate for  apples,  Md . . 42 

Bordeaux  mixture,  N.  Y. 

State 561  , 

lime  for  apple  scab,  U. 

I).  A 500 

precipitated  copper  car- 
bonate for  apples,  Md . . 42 
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Paroxya  atlantica  on  cranberry  bogs,  N.  J . . 565 

recta  on  cranberry  bogs,  N.  J 565 

Parsnip,  root  system,  N.  J 46 

seed  moth,  notes,  Mich 416 

webworm,  notes.  U.  S.  D.  A 6G7 

Pasimachus  elongatus,  notes,  N.  C 58 

Faspalum  dilatatum,  notes,  Fla 907 

Miss 248 

platycaule , notes,  Miss 248 

Passer  domet  ticus,  notes,  U.  S.  D.  A 848 

Passiflora  incarnata,  root  system,  FT.  J 46 

palmeri  n.  sp.,  notes,  U.  S.  D.  A . . 374 

Passion  vine,  root  system,  N.  J 46 

Pasteurization  of  cream 223 

milk 223,316,383 

and  cream 381,  382 

effect  on  curdling 

with  rennet 3.16 

Pastinaca  sativa,  root  system,  N.  J 40 

Pastures,  condition,  U.  S.  D.  A 957 

fertilizer  tests 787 

Pasturing  of  wheat,  Kans 407 

Pathogenic  action  of  lactic  acid  bacillus  ^ . . 985 

influence  of  beet- pulp  silage. . 519, 873 

Pathological  station  at  Home,  Italy 238 

Peach  aphis,  black,  notes,  X.  Y.  Cornell 839 

borer,  treatment,  N.J 58 

leaf  curl,  notes,  Ya 837 

moth,  Japanese,  notes,  U.  S.  D.  A 84 

rosette,  inoculation,  U.  S.  D.  A 955 

treatment,  Del 169,835 

U.S.D.A 500 

scale,  soft,  notes,  N.  Mex 418 

stone  oil  as  an  adulterant  of  olive  oil.  986 

tree  borer  as  affected  by  irrigation, 

U.  S.  D.  A 666 

trees,  analyses, N.  Y.  State. . 252 

a new  insect  enemy  of,  U.  S. 

D.A 204 

fertilizer  experiments,  1ST.  J . . . 39 

winter  protection.  111 — 166 

twig  moth,  notes,  Mich 417 

yellows,  notes,  Conn.  State 658 

Ya 838 

Peaches,  analyses,  Cal 157 

culture  experiments,  N.  Y.  State  . . 253 

fertilizing  constituents,  Cal 158, 161 

nutritive  value,  Cal 160 

varieties,  111 k . . . . 166 

La 352,  728 

Mich 556 

Ore 651 

Tenn 652 

Utah :...  653 

Pea  meal,  analyses,  Me 569 

silage,  digestibility,  Minn 733 

for  pigs,  Can 441 

tree,  Siberian,  notes,  Minn 655 

weevil,  notes,  Can . 437 

Colo 58 

U.S.D.A 82,  284,  699 

Peanut  cake,  adulteration — 381 

artificial  digestion 87 

for  steers 608 

meal,  preparation 449 


Page. 


Peanut  oil  by-products,  examination 615 

Peanuts,  injury  by  a true  bug  in  China,  U. 

S.  D.  A 84 

Spanish,  culture  experiments,  La.  145,  725 

Pear  blight  beetle,  notes,  Mich 417 

leaf  blight,  notes 401 

Conn.  State  . . 658 

N.  J 656 

Ya 838 

treatment,  Del 168 

Iowa 170 

U,  S.  D.  A 530,  955 

blister  mite,  notes,  Can 437 

treatment,  U.  S.  D.  A . 667 

spot,  notes,  Conn.  State 658 

midge,  notes,  N.  J 57 

treatment,  N.J 57 

pectin,  sugar  from 612 

scab,  nature  and  treatment,  Conn.  State  658 
U.  S.  D.  A . 500 

Yt 471 

scale,  white,  notes,  N.  Mex 418 

tree  psylla,  notes,  N.  Y.  Cornell 472 

U.  S.D.  A 667,851 

trees,  analyses,  N.  Y.  State 252 

removal  of  lichens  from,  U.  S. 

D,  A 955 

Pearl  millet,  culture  experiments,  La 645 

Pvl 251 

Pears,  analyses 308, 518 

Conn.  Storrs 59 

bacterial*blight,  notes,  Ya 838 

crop  outlook,  1892,  U.  S.  D.  A 500 

insects  affecting,  U.  S.  D.  A. 372 

varieties,  Colo 653 

111 166 

Iowa 727 

La t 728 

Me 555 

Mich 556 

Tenn 652 

Utah 653 

winter  budding,  Md 44 

Peas,  analyses,  Iowa 725 

Minn 733 

and  barley  for  soiling,  Conn.  Storrs 480 

oats,  analyses,  Iowa 724 

Yt 470 

culture  experiments,  Minn . . 140 

fertilizer  tests,  Vt 470 

for  soiling,  Conn.  Storrs 29,  480 

Iowa 724 

as  a green  manure  for  oats,  Me 131 

canned,  analyses.  Conn.  Storrs 59 

comparison  of  different  forms  of  phos- 
phoric acid  on,  Me 129 

crude  phosphates  for,  Me 131 

culture  experiments 223,985 

Minn 140 

dimorphism  of  root  tubercles 315,  517 

distribution  of  seed,  Can 436 

effect  of  copper  sulphate  in  soil,  N.  Y. 

State 15 

fertilizer  experiments,  La 346 

Me, 129, 130, 131 
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Peas,  green,  analyses,  Conn.  Storrs 59 

in  rotation,  La 346 

nematodes  in ’’783 

partial  vs.  complete  fertilizers  for,  Me.  130 

root  rot  of,  Md 44 

shallow  tillage  for,  TJtali 44 

varieties,  Can 436 

Colo 352 

La 725 

Mich.... 828 

Minn.. 734 

N.  Y.  State 253 

Ore 650 

weeviled,  germination  tests,  Can 437 

yield,  Ark  . 825 

Me........ 568 

Peat,  analyses,  Can 436 

Mass.  State ...  26 

Pecans,  varieties,  Mich 556 

Pectin  of  pears,  sugar  from 612 

Pellucid-winged  locust,  notes,  IT.  S.  D.  A 760 

Pemphigus  attenuatus,  n.sp.,  notes,  TJ.S.D.  A.  851 

rubi,  notes,  Ohio  839 

Penicillium  glaucum,  notes,  1ST.  J 53 

Pennsylvania  College,  equipment 875 

notes 226, 392,  696, 874 

winter  course  in  ag- 
riculture  226 

Station,  bulletins 359,364,751 

notes 392,991 

Penny  cress,  notes,  N.  Dak 167 

TJ.S.D.  A...' 699 

Pentoses,  digestibility 314,  618,  987 

in  plants,  determination 388 

urine 313 

Peonies,  notes,  Minn 654 

Pepper  bush,  sweet,  notes,  Minn 655 

grass,  root  system,  N.  J 46 

notes,  hi.  Dak 167 

TJ.  S.  D.  A 669 

weed,  notes,  Ore 47 

Peppers,  varieties,  Can 436 

Mich 828 

Peptic  digestion,  effect  of  boric  acid 870 

Pepsin  digestion,  effect  of  chloroform 782 

of  albuminoids  in  feeding 

stuffs 87,  90 

Peptones,  chemical  composition ’. 292 

commercial,  analyses 389 

Perennial  double  sunflower,  notes,  Minn. . . 654 

rye  grass,  notes,  Miss 248 

Perfume  in  flowers,  production  448 

Pericularia  grisea,  notes,  S.  Dak 50 

Perithecia  of  Prysiphe  tuckeri 591 

TJncinula  spiralis,  discovery..  591 

Permeability  of  soils,  measurement 517 

to  air , 529 

Peronospora  arthuri,  notes,  S.  Dak 50 

brassicce,  treatment,  N.  C 55 

cubensis,  notes,  N.  J 51 

cyparissice,  notes,  S.  Dak 50 

effusa,  notes,  S.  Dak 50 

gangliformis,  notes,  Vt 472 

leptosperma , notes,  S;  Dak 50 

parasitica,  notes,  N.  J 51 
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Peronospora  parasitica,  notes,  S.  Dak 50 

potentillce,  notes,  N.  J 51 

violce,  notes,  hi.  J 54 

S.  Dak 56 

Peronosporeoe  of  New  Jersey 401 

Persian  lilac,  notes,  Minn 656 

Persimmons,  varieties,  La 728 

Pezotttix  enigma,  notes,  U.  S.  D.  A 760 

Plialaris  amethystina,  notes,  U.  S.  D.  A 498 

arundinacea,  analyses' 769,  770 

as  a forage  plant  in 

Sweden 771 

notes,  Minn 654 

lemmoni,  notes,  TJ.  S.  D.  A 498 

Phanerogams,  North  American,  index  of 

new  species,  TJ.  S.  D.  A ...  374 

of  western  Texas,  TT.  S.  D.  A 84 
tracheal  wood-elements  of. . 516 

Philadelphus'coronarius.  notes,  Minn 656 

gordonianus,  notes,  Minn 656 

* grandiflorus,  notes,  Minn 656 

Phippsia  algida,  notes,  TJ.  S.  D.  A 851 

Phleum  pratense.  (See  Timothy.) 

Phloem,  interna],  study 692 

Phloridzin  and  pilocarpine  effect  on  forma- 
tion of  milk  sugar 781 

Phlox  decussata,  notes,  Minn 654 

Phlyctcena  andersoni,  notes,  TJ.  S.  D.  A 956 

Phoma  betce  on  sugar  beeis  615, 872 

Phoma  cydonice,  notes 401 

N.  J 657 

solani,  notes,  N.  J 51 

Phorodon  humuli,  notes,  TJ.  S.  D.  A 84 

Phosphate  deposits  of  Florida,  Ala.  College  337 
market  in  Germany 614 


of  ammonia,  analyses,  Mass.  State  903 
calcium.  (See  Calcium  phos- 
phate.) 

lime.  (See  Calcium  phosphate.) 
potash.  (See  Potassium  phos- 
phate. 

soda.  (See  Sodium  phosphate.) 


Phosphates,  analyses,  Ala.  College 337 

La 244 

and  casein,  relation  to  lactic 

fermentation 987 

comparative  tests 861, 985 

Mass.  State  . 27 

crude,  availability  to  different 

crops,  Me 131 

comparative  tests,  Me. . . 131 

determination  of  lime  in 983 

fixation  by  humic  acid 388 

Florida,  analyses,,  Mass.  State. 26, 337 

for  fruit 876 

in  milk 784, 873,978 

mineral,  analyses,  N.  J 25 

reaction  with  iron  sulphate  . . . 206 

Redonda,  Alto-Yelo,  and  Los 

Roques.. 222 

rich  in  iron,  for  superphosphate 

manufacture 388 

South  Carolina,  analyses,  N.  J 25 
for  peas,  Me  . . 132 

turnips,  Me  132 
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Phosphates,  South  Carolina,  for  -wheat, 

Mass.  State 27 

use  on  Gotlilandic  marshy 

soils 693 

Pliosphatic  manures,  effect  on  sugar  con- 
tent of  heets 518 

marl,  analyses,  Conn.  State . . . 902  . 

slag,  determination  of  lime  in  983 
Phosphoric  acid — 

as  related  to  albumen  of  plants 613 

protein  in  plants - - • .681 

available,  in  cotton-seed  meal,  S.  C 901 

availability  of  different  forms,  Me 123 

determination 116,  313, 

387,  584,  612,  677,  870,  979,  983 
determinations,  conversion  tables  .......  . 221 

excretion  as  affected  by  muscular  work  .784, 97 6 

effect  on  formation  of  chlorophyll 314 

in  bone  meal,  solubility 378- 

cotton  seed  meal,  determination,  S.  C . 902, 

ground  bone,  solubility . 222 

Thomas  slag,  determination 387,  501, 516 

reverted,  determination r..  612 

Yt 461 

soluble,  determination 612 

Phosphorus  factory  refuse,  analyses 25 

Phoxopteris,  sp.,  notes,  ( )hio 839 

Phragmidium  fragarice,  notes,  Ohio 414 

speciosum , notes,  S.  Dak 50 

spp.  in  Ohio 414 

subcorticum , notes,  S.  Dak  ...  50 

Phylla'ehora  graminis,  notes,  S.  Dak 50 

Phyllophora  membranifolia,  notes,  K.  I 715 

Phyllosticta  althceina,  notes,  1ST.  J 53 

apii,  notes,  N.  Y.  State 926 

N hortorum,  notes,  U.  J 51 

hydrangea},  notes,  N.  J 54 

pirina,  notes,  Va 354,837 

sp.  on  beans,  notes,  N.  J 52 

violce,  potes,  N.  J 54 

Phyllotreta  vittata,  description  and  treat- 
ment, Miss 254 

treatment 416 

Phylloxera  at  Cape  of  Good  Hope,  IJ.  S.  D.  A.  84 

development  of  stomata  on  hick- 
ory by,  TJ.  S.  D.  A .’.  83 

repression 615 

stations  for  treatment  in  Italy. . 239 

Physical  factors  in  field  experiments 455 

properties  of  soil  as  related  to  cul- 
ture of  plants 528,  627 

Physiology  and  chemistry  of  the  leaf 984 

Physocarpus  opulifolius,  notes,  Minn 656 

Phytophthora  infestans.  (See  Potato  blight 
and  Potato  rot.) 

phaseoli,  notes,  U.  S.  D.  A.. ... . 956 

Phytoptus  pyri,  notes,  Can 437 

treatment,  U.  S.  D.  A 667 

Picea  alba , notes,  Minn 655 

englemanii , notes,  Mmn 655 

excelsa , notes,  Minn 655 

nigra , notes,  Minn 655 

pungens,  notes,  Minn 655 

Pieris  monuste,  notes,  Miss 254 

oleracece,  treatment,  X.  C 58 
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Pieris  protodice,  notes,  Miss - 254 

rapoe.  ( See  Cabbage  butterfly,  im- 
ported.) 

Pigeon  -weed,  notes,  Can 591 

Piggotia  f raxini,  notes,  S.  Dak 50 

Pigs,  breed  tests,  Mass.  State 68 

Craonnais 866 

effect  of  corn  cockle 90 

feeding  cooked  milk  from  cows  with 

foot  and  mouth  disease 986 

experiments 108,  784 

Can 441, 512 

Iowa 187,742 

Md 38 

Mass.  State 68 

Minn 421,423 

X.  Y.  Cornell. ..  573 

X.  Y.  State 262 

Ore 483 

Utah 738 

Yt 484 

frozen  wheat  for,  Can 513 

grain  vs.  silage  for,  Utah , 738 

ground  vs.  unground  grain  for,  Can  . . 512 

in-and-in  breeding 866 

manure  from,  Mass.  State.. 68 

nitrogenous  vs.  carbonaceous  rations 

for,  X.  Y.  Cornell 573 

raw  vs.  steamed  food  for,  Can 512 

roots  vs.  dried  food  for,  Utah 485 

skim  milk  with  ground  or  unground 

grain  for,  Can 512 

steamed  vs.  raw  food  for,  Can 441 

winter  feeding,  Iowa 187 

Pigweed,  notes,  Ore 47 

U.  S.  D.  A 699 

root  system,  X.  J 46 

spreading,  root  system,  X.  J 47 

winged,  notes,  U.  S.  D.  A 699 

Pilocarpine  and  pliloridzin  effect  on  forma- 
tion of  milk  sugar 781 

Pin  borer  on  sugar  cane,  U.  S.  D.  A 373 

Pine,  Austrian,  notes,  Minn 655 

bark  beetle,  injury  to  forests  by,  U.  S. 

D.  A 699 

dwarf,  notes,  Minn 655 

heavy-wooded,  notes,  Minn 655 

X orw  ay,  notes , Minn 655 

plants  accompanying  in  Germany 870 

red,  notes,  Minn 655 

Scotch,  notes,  Minn 655 

S.  Dak ,829 

rate  of  growth,  S.  Dak 45 

white,  notes,  Minn 655 

rate  of  growth,  S.  Dak  . 45 

Pineapples,  analyses,  Conn.  Storrs _ 59 

Pink,  French,  notes,  Ore 47 

Pinus  austriaca,  notes,  Minn 655 

mughus,  notes,  Minn 655 

ponderosa,  notes,  Minn 655 

resinosa,  notes,  Minn 655 

strobus,  notes,  Minn 655 

sylvatiea,  notes,  Minn 655 

Pipette,  new  form , 388,  516 

Pit  experiments  with  prairie  soils,  Miss 714 
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Pithy  gall  of  blackberries,  notes,  Ohio 8B8 

Plagiochila  virginica,  notes,  W.  Ya 642 

Plantain,  lance-leaved,  notes,  Ore 47 

Yt 472 

root  system,  X.  <T . . . 46 

root  system,  X.  J 47 

Plant  and  seed  distribution,  Cal - - 557 

bug,  tarnished,  notes,  Ohio 839 

diseases,  spread  by  means  of  seed  . . . 985 

treatment,  U.  S.  I).  A 500 

faunae,  notes,  U.  S.  D.  A 667 

growth  and  gas  pressure,  relations. 871, 958 

as  affected  by  soil  water 614 

in  electric  light,  X.  Y.  Cornell  352 
soils  of  different  properties  684 

sunlight  and  shade 314 

inversion 613 

measurements‘of,X.Y.  Corn  ell  352 

lice,  cabbage,  notes,  Utah 58 

parasites,  Utah 58 

in  egg  state,  destruction,  U.  S. 

DA 84 

kerosene  emulsion  for,  Wis 173 

spp..  notes,  U.  S.  D.  A 204 

Ya . 840  | 

louse  gall,  sumach,  tannin  in,  U.  S. 

D.  A 668 

grain,  notes,  U.  S.  D.  A 204 

respiration,  effect  of  light 857,  870 

Plants  and  insects,  interrelations,  U.  S.D.  A 283 
the  air,  carbonic  acid  and  oxygen 

exchanges  . . 448,  517,  870 

collected  by  U.  S.  S.  Albatross , U.  S. 

D.  A 374 

in  Indian  Territory  and  ad- 
jacent regions 580 

on  CarmenIsland,U.S.D.A  374 

growth  of  lignified  parts 613 

herbaceous,  effect  of  electric  light. . 315 

injurious  to  stock,  S.  Dak 924 

inland,  structure  of  the  assimilating 

tissues  of  stems 314 

localization  of  oxalic  acid  in 985 

sampling,  Idaho 950 

shade  loving,  intensity  of  respiration  613 

transpiration  and  absorption  as  af- 
fected by  freezing  . 680 

tropical,  preservation  during  trans- 
portation   517 

Plasmodiophora  brassicce.  ( See  Club  root  of 
cabbages.) 

calif ornica,  notes 380 

Plasmopara  geranii,  notes,  X.  J 51 

halstedii,  notes,  S.  Dak 50 

pygmcea,  notes,  X.  J 51 

viticola.  ( See  Downy  mildew 
of  grapes.) 

Plaster.  (See  Gypsum.) 

Pleuro-pneumonia,  eradication 227 

Pleuropogon  californicum , notes,  U.  S.  D.  A 951 

refractum,  notes,  U.  S.  D.  A . . . 951 

Plinus  brunneus,  notes,  Me 354 

Plowing  to  different  depths  for — 

potatoes,  Utah 44 

vegetables,  Utah 44 
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Plowing,  spring,  for  checking  evaporation 

of  soil  water,  Wis 122 

Plowrightia  morbosa.  (See  Elack  knot  of 
plums.) 

Plum,  apricot,  notes,  X.  Y.  Cornell 916 

curculio,  notes  U.  S.  D.  A 5°^ 

Ya. 830 

remedies,  Ark 828 

Mich 417 

X.  J 57 

leaf  blight,  treatment,  U.  S.  D.  A . . .500,  955 
wood,  diseased,  analyses,  Mass.  State  44 
sound,  analyses,  Mass.  State..  44 

Plume-moth,  raspberry,  notes,  Ohio 839 

Plums,  analyses,  Cal 918 

black  knot,  Conn.  State 658 

Me 334 

X.  Y.  Cornell 836 

X.  Y.  State 55 

Ya 837 

brown  rot,  Conn.  State 658 

Yt 471 

classification  of  varieties,  X.  Y. 

Cornell 162 

culture  experiments,  X.  Y.  State  . . . 253 

fertilizing  constituents,  Cal 921 

shot-hole  fungus,  notes,  Ya 837 

varieties,  Cal 918 

Colo 653 

111 166 

Iowa 727 

La 352 

Me 555 

Mich... 556 

Tenn 652 

Utah 653 

Plum-leaved  spirea,  notes,  Minn 656 

Plum- stone  oil  as  an  adulterant  of  olive 

oil 986 

Plusia  brassicce,  notes,  Miss 254 

Okla 354 

Plvtella  cruciferarum,  notes,  Iovra, 415 

Miss 254 

Poa  alpina,  analyses 769,  770 

notes 771 

arachnifera.  (See  Texas  blue  grass.) 

argentea,  notes,  U.  S.  D.  A 951 

artica,  notes,  U.  S.  D.  A 951 

bolanderi,  notes,  IT.  S.  I).  A 951 

compressa,  notes,  S.  Dak 925 

con  finis,  U.  S.  D.  A 951 

douglasii,  notes,  U.  S.  I).  A - . 951 

fendleriana,  notes,  U.  S.  D.  A. 951 

gliimaris,  notes,  U.  S.  D.  A - 951 

houellii,  notes,  U.  S.  D.  A 951 

Jcelloggii,  notes,  U.  S.  D.  A 951 

macrantha , notes,  U.  S.  D.  A 951 

nervosa , notes,  U.  S.  D.  A 951 

pratensis.  (See  Kentucky  blue  grass.) 
pulcliella  var.  major,  notes,  U.  S.  D.  A . 951 

purpurascens,  notes,  U.  S.  D.  A 951 

thurberiana,  notes,  U.  S.  D.  A 951 

unilateralism  notes,  U.  S.  D.  A 951 

Podaxon  mexicanum,  notes,  U.  S.  D.  A 956 

Pod  blight  of  beans,  treatment,  X.  C 55 
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Podosphceraoxycavthce,  treatment,  U.S.D.  A.  955 

tridactyla , notes,  S.  Dak 50 

Poisoning  by  copper  on  grape  leaves 223 

yew G15 

Poison  oak,  notes,  Ore 47 

ivy,  notes,  Ore 47 

Poker  plant,  notes,  Minn G54 

Poland-China  pigs,  feeding  experiments, 

Mass.  State G8  | 

Pole-sweat  of  tobacco,  study,  Conn.  State..  928  j 

Polish  privet,  notes,  Minn G55  j 

Pollen,  coloring  matter 448  j 

tubes  of  gvmnosperms 870 

Pollination  of  fruits  by  bees,  Can 595 

secondary  effect,  Me 544 

Polygonum  aviculare,  root  system,  "N".  J 46 

convolvulus , notes,  U.  S.  D.  A . . . 099 

root  system,  hT.  J . . 46 

cuspidatum , notes,  Minn G54 

dumetorum,  root  system,  hLJ  ..  46 

pennsylvanicum , root  system, 

U.J 1 46 

Polyides  rotund/us,  analysis,  It.  I 715 

notes,  It.  1 7L5  ! 

Polygonum  sakhalinense  as  a forage  plant. . 985 

Polythrinclum  trifolii,  notes,  Mass.  State... . 50 

Pomology,  school  at  Florence,  Italy 380 

Poplar,  birch-leafed,  notes,  Minn G55 

bolleana,  notes,  Minn G55 

golden,  notes,  Minn G55 

leaf  beetle,  notes,  Mich 417 

Lombardy,  notes,  Minn G55  j 

Kussian,  notes,  Minn 655 

silver,  notes,  Minn 655 

tulip,  notes,  Minn 655  I 

white,  notes,  Minn - 655 

Poplars, notes,  S.  Dak ...  . 829 

rust,  notes,  Mass.  State 50  ! 

Populus  alba,  notes,  Minn 655 

betulifolia,  notes,  Minn 655  j 

certinensis,  notes,  Minn 655  ! 

rate  of  growth,  S.  Dak . 45 

fastigiata,  notes,  Minn 655 

laurifolia,  notes,  Minn 655 

monilifera,  notes,  Minn 655 

nolester,  rate  of  growth,  S.  Dak 45 

pyramidalis,  rate  of  growth,  S.  Dak  45 

niberica,  var.  pyramidalis , notes, 

Minn ..: 655 

wobsky,  notes,  Minn ’ 655 

Porcelain,  passage  of  solutions  of  casein 

through 870 

Porcupine  grass,  notes,  IT.  S.  D.  A G99 

Pork,  analyses,  Conn.  Storrs 59 

cost  of  production,  Mass.  State 68 

Portulaca  oleracea,  root  system,  hT.  J 40 

Post  oak  coccid,  notes,  U.  S.  D.  A 201- 

Potash  and  magnesia — 

carbonate,  analyses,  Conn.  State 912 

sulphate,  analyses,  Conn.  State 902 

N.  J 25 

for  tobacco,  Conn.  State 908, 909 

Potash,  best  form  for  tobacco,  N.  C 716 

determination 85, 117, 


516,  585,  586,  612,  781,  980 
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Potash  fertilizers,  experiments 783 

for  potatoes,  Ey 71G 

tobacco,  By 716 

muriate.  ( See  Muriate  of  potash.) 

salts,  as  insecticides,  Yt.  ^ 475 

for  beet  nematodes 615, 689,  970 

solution  for  pear  tree  psyll a,  N.  Y. 

Cornell 475 

water  soluble,  in  cotton-seed  meal, 

S.C 901 

Potassio-platinic  chloride,  reduction 782 

Potassium  carbonate  for  tobacco,  E.  C 716 

hydroxide,  iron  in 984 

iodide — 

for  lump  jaw  of  cattle 107 

TT.S.D.A.  7*8 
nitrate  for  tobacco,  Conn.  State  908,  909 
phosphate,  analyses,  Mass.  State  903 

sulphate,  analyses 767 

Conn.  State . . . 902 

Mass.  State  ...  26, 27 

. E.J 25 

for  tobacco,  C onn. 

.State 908,909 

vs.  muriate  for  tobacco, 

E.  Y.  Cornell 821 

Potassium  sulphide  for — 

anthracnose  of  beans,  FT.  Y.  State 558 

blight  of  carnations,  E.  J 54 

celery  blight,  Conn.  State f-29 

diseases,  E.  Y.  State 926 

grain  rusts,  U.S.  D.A 955 

smuts,  S.  Dak 50 

mildew  of  cucumbers,  Mass.  State 49 

potato  scab,  hi.  Dak 926 

Potato  beetle,  Colorado,  treatment,  hi.  C 58 

beetles,  notes,  Ya 840 

blight.  ( See  also  Potato  rot.) 

in  Brittany 694 

nature  and  treatment — 

Conn.  State 928 

N.  Y.  State 250, 561 

Yt ' 471 

Wis 170,729 

bugs,  destruction  by  quails,  U.S.D.  A.  668 
bulblets,  Chinese,  culture  experi- 
ments, Mass.  State 39 

disease  due  to  Macrospornim  sp., 

Mass.  State 49 

diseases  undetermined 400 

Yt : . 471 

pulp  from  starch  factories  as  a feed- 

ing  stuff. 519 

rot,  injury  by 400 

notes 533,  594, 872 

Conn.  State 659 

Del 169 

Me 334 

E.  J 51 

U.S.D.  A 955 

treatment.  .399,  592, 594, 864,  872,  971, 985 

Conn.  State 928 

Del 169 

N.  C 55 

Yt 471 
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Potato  rots,  antagonistic  relations 400 

scab,  notes,  IT.  S.  D.  A 956 

treatment,  Mich  . . . , 818 

N.  Y.  State 559 

N.  Dale 926 

stalk  weevil,  notes , Iowa 731 

tuber  moth,  habits,  TJ.  S.  D.  A 688 

wild,  of  the  Mexican  region,  111 817 

Potatoes,  analyses 984 

Conn.  Storrs 59 

assimilation  of  carbonic  acid  by . . 613 

bacterial  disease,  Del 169 

Cetewayo,  analyses 984 

condition  and  acreage,  U.  S.  D.  A.  203, 


283,  431 


cooperative  fertilizer  experi- 

ments,  Me 132 

crude  phosphates  for,  Me 131 

culture  experiments 108,  872 

Colo 340,  647 

Mass.  State . 39 

Utah 30,818 


in  Prance 879 

determination  of  starch  in 389 

fertilizer  experiments 108 

Ky 716 

La 141 

Mich 817 


N.  C I 30 

Utah 818 

W.Va 819 

field  experiments,  Utah 30 

for  milch  cows,  Iowa 181 

irrigation,  Utah * 818 

leaf  blight,  Del 109 

physiological  studies 871 

planting  different  numbers  of 
eyes,  Ind 466 


planting  different-sized  tubers — 


La.... 140 

Md 38 

Utah 818 

planting  in  hills  and  drills,  Wis  - . 141 

Maryland  vs.  Vermont- 

grown  seed,  Md 38, 721 

tubers  with  seed  ends 

rem  0 ved,  WiS 141 

whole  tubers  vs.  cut- 
tings— 

La 140 

Md 88 

Utah ...30,818 

W.Va 819 

Wis 141 

wilted  or  sprouted 

seed 222,872 

plowing  to  different  depths  for, 

Utah 44 

preparaU  on  0 f seed 222 


pixnluction  and  distribution,  U.  S. 


D.  A 845 

of  inside  tubers 985 

respiration  in 782 

second  crop,  culture,  N.  C 29 

growth,  transfer  of  starch . 959 
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Potatoes,  seed  distribution,  Can 436 

sprouting,  metabolic  changes 871,  858 

transfer  of  starch  in. . . 871 

starch  content 449 

and  yield  as  affected 
by  starch  content 

of  seed 959 

storage,  N.  C - 30 

sweet.,  analyses,  Conn.  Storrs 59 

Kans 175 

black  rot,  notes,  1ST.  J ..  ..  51 

treatment,  N.  C . . 55 

culture  in  tiie  United 

States,  Md 726 

fertilizer  experiments,  Md.  726 

N.J.  39 

mold,  N.  J. 51 

soil  rot,  N.  J 51 

storage,  S.  C 252 

varieties,  Colo 352 

La 145.  726 

Okla 727 

yield,  Ark 825 

tillage  to  different  depths,  U tah . . 44 

undetermined  disease,  treatment, 

Mich 818 

• varieties 108,449,872 

Can 436, 766 

Mich 817 

N.  Y.  State 250 

Okla 721 

Ore 819 

Utah 30,  819 

W.Va 819 

Wis 141 

yield,  Ark 825 

D.S.D.A 500 


as  affected  by  weight  of 


seed 876 

Potentillci  fructicosa,  notes,  Minn 656 

Pot  experiments  in  Spain 875 

Pouderette,  analyses 449,  692 

Poultry,  analyses,  Conn.  Storrs 59 

at  Louisiana  Stations 748 

experiments,  N.  Y.  State 262 

manager,  report,  E.  1 262 

Powdery  mildew  of— 

apples,  treatment,  TJ.  S.D.  A 955 

cherries,  treatment,  Iowa 169 

.currants,  treatment,  Iowa  169 

cucumbers,  notes,  Mass.  State 48,49 

treatment,  Mass.  State 49 

grapes,  notes,  Va 838 

Prairie  hay,  analyses,  Kans 175 

soils,  pit  experiments,  Miss 714 

Pratt’s  Food,  analyses,  Me 567 

Precipitates,  apparatus  forwashing 221 

Precipitation,  average  hourly,  C.  S.  D.  A ..  429 

Preservation  of  eggs 976 

manure 964,985 

milk 692 

Preservatives  for  manure 452,  688 

milk .' 223,988 

Pressure  and  suction  apparatus,  contin- 
uous   782 
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Pressure,  transmission  through  plants 517 

Prices  of  farm  products,  U.  S.  D.  A 282 

Prickly  ash,  notes,  Minn 656 

comfrey,  culture  experiments, 

Mass.  State 39,661 

comfrey,  for  pigs,  N.  T.  State 262 

lettuce,  notes,  Ohio 414 

Primrose,  evening,  root  system,  N.  J 46 

Prionus  laticollis,  notes,  Ohio  839 

Privet,  antkracnose,  if.  Y.  Cornell 836 

notes,  Minn 655 

Prodenia  lineatella , notes,  Ohio 839 

Pronuba,  maxillary  tentacles,  O’.  S.  D.  A. . . 668 

Proteids  of  asparagus 782 

flaxseed,  Conn.  State 933 

plants,  crystallized,  Conn.  State  934 

wheat,  Conn.  State 934 

Protein  in  barley,  as  affected  by  time  of 

seeding 783 

corn,  loss  in  ensiling  and  field- 
curing, Wis 146 

food,  effect  of  insufficient 

supply ^ 784 

plants,  as  affected  by  phosphoric 

acid  supply 681 

variation  in  rations  as  affecting 

nitrogen  exchange 389 

Protoplasm,  physiological  elements 516 

Prunes,  analyses,  Cal 157,918 

fertilizing  constituents,  Cal  - . 158, 161, 919 

nutritive  value,  Cal 160 

varieties,  Cal 918 

Pruning  of  fruits,  W.  Ya 728 

Prunus  americana,  notes,  Cal  162, 163 

angustifolia,  notes,  Cal 162,164 

caroliniana,  notes,  Cal 105 

cuneata,  notes,  Cal „..  165 

demissa,  notes,  Cal 165 

hortulana , notes,  Cal 162, 163 

ilicifolia , notes,  Cal 165 

japonica,  notes,  'Minn 656 

maritima,  notes,  Cal 162,164 

pennsylvanica , notes,  Cal 165 

Minn 655 

pumila,  notes,  Cal 165 

serotina,  notes,  Cal 165 

Minn 655 

svmonii , notes,  hi.  Y.  Cornell 916 

subcordata,  notes,  Cal 162,164 

virginiana , notes,  Cal 165 

Minn 655 

Prussian  agricultural  experiment  stations, 

report  for  1891 224 

schools,  statistics  . . . 224 

Psenocerus  supernotatus,  notes,  Mich 416 

Fseudotsuga  taxifolia,  notes,  Minn 655 

Psylla  pyricola,  notes,  N.  Y.  Cornell 472 

TJ.  S.D.  A 667,851 

tripunctata,  notes,  Ohio 839 

Ptelea  trifoliata,  notes,  Minn 656 

Pteridophytes,  North  American,  index  of 

new  species,  IJ.  S.  D.  A . . 374  • 

of  western  Texas,  U.  S.  D.  A.  84 

West  Virginia 642 

Pteris  aquilina,  notes,  Ore. 47  I 
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■Ptomaines  from  Micrococcus  tetragenus 315 

in  cheese 784 

Publications,  agricultural,  of  Italy 241 

foreign,  abstracts  of  articles.  85, 
221,286,375,448,501, 
583,  676,  766,  854,  958 
titles  of  articles  in . . . 100, 

221,  313,  387,  448,  516, 
612,  692,  781,  870,  9S3 

of  New  Jersey  Stations 76 

North  Carolina  Station  ...  754 

stations,  list.  110,  229,  321,  393,  453, 
524,  622,  699,  877,  789,  993 
IT.  S.  D.  A.,  abstracts ..  77, 198,  276, 


371,  429,  498,  578,  666^  755,  844,  951 


TJ.  S.  D.  A.,  list 109,  228,  320, 

393,  453,  523,  621,  698,  788,  877,  993 

Public  schools,  agriculture  in 697 

Puccinia  ctristicce,  notes,  U.  S.  D.  A 956 

bartholomewii,  notes 620 

chloridis , notes 620 

coronata,  notes,  Iowa  415 

S.  Dak 50 

convolvuli , notes,  S.  Dak 50 

emaculata , notes,  S.  Dak 50 

graminis,  notes,  Iowa 415 

S.  Dak 50 

hclianthi,  notes,  S.  Dak 50 

maydis,  notes,  Ohio l 414 

mentlice , notes,  S.  Dak 50 

microica , notes,  TJ.  S.  D.  A 956 

montanensis,  notes,  D.  S.  D.  A 956 

pallida,  notes,  TJ.  S.  D.  A 956 

polygoni,  notes,  S.  Dak 50 

prenanthis.  notes,  S.  Dak 50 

pruni , notes,  S.  Dak 50 

redfieldice,  notes,  TJ.  S.  D.  A 956 

rubigo-vera , notes,  Iowa 415 

Mass.  State  . . . 50 

spp. in  Ohio... 414 

stlpcu,  notes,  S.  Dak 50 

subcollapsd,  notes,  TJ.  S.  D.  A 956 

taraxaci,  notes,  S.  Dak 50 

violce , notes,  S.  Dak 50 

xanthii,  notes,  S.  Dak 50 

Pumpkins,  analyses,  Conn.  Storrs 59 

varieties,  Colo 352 

Purdue  University,  bulletins 106 

notes 318 

Pure  cultures  for  fermentation  of  apple  and 

grape  must 517 

ripening  cream 223,  987 

of  yeast,  investigations 517 

Purple  birch,  notes,  Minn 654 

red  vetch  as  green  manure  for 

wheat 208 

Purple-leaved  barberry,  notes,  Minn 655 

Purslane  mold,  notes,  N.  J 51 

root  system,  N.  J 46 

Putrefaction,  liberation  of  nitrogen 875 

Pyralid  of  the  osage  orange,  notes,  U.  S. 

D.  A 668 

Pyramidal  grapevine  caterpillar,  notes, 

Ohio  839 

Pyrethrum  as  an  insecticide,  Minn 932 

Yt 475 
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Pyrethrum  for  cabbage  caterpillars 865 

cotton  boll  worms, U.  S.D.  A.  204 

preparation  and  use,  Va 840 

Wyo 173 

Pyrethrum  roseum , notes,  Minn 654 

Pyrophila pyramidoides,  notes,  Ohio 839 . 

Pyrophosphoric  acid  and  metaphosphoric 

acid  in  cotton-seed  meal,  S.  C 901 

Pyrophosphoric  acid  and  metaphosphoric 

acid,  separation 387 

Pyrrharctia  Isabella,  notes,  Ohio 838 

Pyrus  americana,  notes,  Minn 655 

aucuparia,  notes,  Minn 655 

corqnaria,  notes,  Minn 655 

japonica,  notes,  Minn 656 

salicifolia,  chemistry  of  development  449 

Quack  grass.  (See  Couch  grass.) 

Quails  vs.  potato  bugs,  U.  S.  D.  A 668 

Quarantine  against  scale  insects  in  Cali- 
fornia, U.  S.  D.  A 284 

Quassia  wash  vs.  kerosene  emulsion,  TJ.  S. 

D.  A 284 

vs.  kerosene  for  hop  louse,  TJ.  S.  D . A . 84 

Quercus  alba,  notes,  Minn 655 

coccinea,  notes,  Minn 655 

macrocarpa , note&,  Minn 655 

ru  b ra,  notes,  Minn 655 

Quince  blotch,  notes,  N.  J 657 

undetermined  species. 401 

diseases,  nature  and  treatment 400 

N.J.  656 

fruit  spot,  notes.  N.  J 656 

Japan,  notes,  Minn 656 

leaf  blight,  nature  and  treatment, 

Conn.  State 658 

treatment,  U.  S.  D.  A ..  955 

spot,  nature  and  treatment — 

Conn.  State  658 

TJ.  S.D.  A 500 

treatment,  Conn.  State . . . 929 

rust,  notes 400 

N.  J 656 

Quinces,  black  rot  of 401 

Conn.  State 658 

N.J 656 

Monilia  fructigena  on,  N.  J 658 

pale  rot  of.  . 401 

N.  J 656 

Phizopus  nigricans  on,  N.  J 658 

ripe  rot  of 401 

N.  J 657 

varieties,  111 166 

Mich 556 

Radiation,  terrestrial,  Colo 335 

Radish,  white,  notes,  Me 334 

wild,  root  system,  N.  J 46 

Radishes,  electroculture,  N.  Y.  Cornell 351 

varieties,  Colo 352 

Utah 828 

Ragweed,  notes,  Can 591 

U.  S.  D.  A 699 

root  system,  N.J 47 

Rainfall  as  influenced  by  the  moon 876 

observations,  Iowa 405 

Rain  water,  chlorine  in . 522 
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Ramie  machines,  tests,  U.  S.  I).  A 426 

varieties,  N.  Mex 411 

Pamularia  areola,  notes,  Ala.  College 834 

armoracioe,  notes,  S.  Dak 50, 

arvensis,  notes,  S.  Dak 50 

tulasnei,  notes,  S.  Dak 50 

Rancidity  of  butter,  effect  on  volatile  acids.  781 

Bammculus  acris , root  system,  N.  J 46 

bulbosus , root  system,  N.  J 46 

Rape,  analyses,  Minn 733 

as  fall  pasture  for  sheep,  Minn 140 

cake,  determination  of  value .'. . 449 

culture  experiments,  Iowa 72c 

Mass  State 661 

Minn 140 

in  Canada 209 

mustard  oil  in 973 

oil  content 615 

Baphanm  raphanistrum,  notes,  Me 334 

root  system,  N.  J.  46 
Rascal  leaf  crumpler  in  Texas,  U.  S.  D.  A . . 373 

Raspberries,  varieties,  Can 436 

111 166 

Mass.  Hatch. 918 

Mich 556,  917 

Minn 651,  652 

Ore 651 

Ya 728 

Wis  165 

Raspberry  anthracnose,  notes,  Conn.  State.  659 
treatment,  N.  J . . . 51 

beetle,  American,  notes,  Ohio  . . . 839 

cane  borer,  notes,  Ohio 839 

m aggot,  notes,Ohio 839 

geometer,  notes,  Ohio 839 

gouty-gall  beetle,  notes,  Ohio  . . . 839 

insects,  Ohio 838 

leaf  roller,  notes,  Ohio 839 

plume  moth,  notes,  Ohio 839 

root  borer,  notes,  Ohio 838 

gall,  note,  Ohio 838 

sawfly,  notes,  Ohio 838 

Rations  deficient  in  albuminoids,  results  of 

feeding t 986 

feeding,  calculation 6 

N.  C 935 

for  dairy  cows,  Wis 740 

Rattlebox,  notes,  S.  Dak 924 

Raw  cotton  seed,  digestibility,  N.  C 736 

vs.  steamed  food  for  pigs,  Can 441, 512 

Reciprocity  and  agricultural  exports 578 

Red  cedar,  notes,  Minn 655 

clover,  American,  characteristics 875 

analyses,  La 646 

culture  experiments 449 

La 646 

Miss 248 

rotation  with  wheat 872 

elm,  notes,  Minn 655 

grain  beetle,  notes,  Md 253 

maple,  notes,  Minn 654 

mulberry,  notes,  N.  Y.  Cornell  .... 553 

oak,  notes,  Minn 655 

pine,  notes,  Minn 655 

scale,  notes,  U.  S.  D.  A 20 
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.Red  scale,  parasite,  new  species,  TJ.  S.  D.  A . 699 

spider  affecting  violets,  notes,  N.  J 54 

turnip  weevil,  notes,  Can 437 

- vetch  as  green  manure  for  wheat 208 

Red-herried  elder,  notes,  Minn 656 

Red-humped  apple-tree  caterpillar,  notes, 

Ohio 838 

Red-legged  locust,  notes,  TJ.  S.  D.  A 760 

Redtop,  analyses, 769,  770 

La 646 

Miss 248 

Yt 475 

as  a forage  plant  in  Sweden 770 

culture  experiments,  Mass.  State. . . 38 

Miss 248 

Red-twigged  dogwood,  notes,  Minn 655 

Redonda  phosphate,  fertilizing  value 222 

Reducing  sugars,  determination  with  alka- 
line copper  solution 983 

Reed,  common,  notes,  Minn 653 

variegated,  notes,  Minn 653 

Reforestation  of  mountains  and  drying  up 

of  streams 872 

Reichert-Meissl  method  for  butter  analysis  613 
process  for  butter  and  other  fats. . 316 

Reindeer  moss,  analyses 972 

Rennet,  use  of  different  amounts  in  cheese- 
making, N.  Y.  State 949 

Rescue  grass,  notes,  Miss 248 

Resin  and  oil  ducts,  origin 870 

wash  for  pear  tree  psylla,  JST.  Y.  Cor- 
nell  473 

Respiration  in  potatoes 782 

intensity  of  shade-loving  plants  613 

intermolecular,  in  plants 221 

of  plants  in  sunlight  and. 

shade 314,870 

observation  on . . . 517 

Retino&pora  plumosa,  notes,  Minn 655 

Rhabditis,  sp.,  in  asters,  Conn.  State 930 

Rhamnose,  feeding  experiments  with 519 

Rhamnus  catharticus,  notes.  Minn 656 

Rheumatism  in  horses,  N.  Dak 749 

Rheumatobatesrileyi,  n.  sp.,  notes, TJ.S.  D.A.83,  699 

Rhizopus  nigricans,  notes,  Ala.  College 832 

on  quinces,  N.  J 658 

Rhode  Island  Station- 

additions  to  equipment 242 

bulletins 247,  337, 465,  715,  745,  917 

report  . .'.  -242,  244,  246,  250,  253,  254,  262,  263,  275 

Rhodites  radicum , notes,  Ohio 838 

Rhododendron,  spp.,  notes,  Minn 656 

Rhodymenia  palmata,  notes,  R.  I 715 

Rhopobota  vacciniana,  notes,  Wis  838 

Rhubarb  stems,  analyses,  Conn.  Storrs.. . . . 59 

varieties,  Mich  556 

Rhus  cotinus,  notes,  Minn 656 

diversiloba,  notes,  Ore 47 

glabra,  notes,  Minn 653 

toxicodendron,  notes.  Ore 47 

typhina , notes,  Minn 656 

Rhynchites  bicolor , notes,  Ohio 839 

Rhynchophora,  n.  gen.  it  sp.,  notes,  TJ.  S. 

D.  A 852 

Rhytisma  acerinum,  notes,  S.  Dak 50 
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Ribbon  grass,  notes.  Minn 654 

weed,  notes,  R.  f 715 

Ribes  alpinum , notes,  Minn 656 

aureurn , notes,  Minn 656 

1ST.  Y.  Cornell 917 

gordonianum,  notes,  Minn 656 

Rice,  analyses,  Conn.  Storrs 59 

birds,  notes,  TJ.  S.  D.  A 848 

blast,  white,  notes,  TJ.  S.  D.  A 848 

com,  Egyptian,  culture  experiments, 

Da 645 

cultivation,  production  and  distribu- 
tion, TJ.  S.  D.  A 847 

culture  experiments,  La 145 

diseases,  TJ.  S.  D.  A 848 

feed,  artificial  digestion  87 

grub,  notes,  TJ.  S.  D.  A 848 

fertilizer  tests 518 

field  experiments 787 

rust,  notes,  TJ.  S.  D.  A 848 

soils  of  North  Carolina,  TJ.  S.  D.  A . . : . 850 

South  Carolina,  TJ.  S.  D.  A ...  848 

stalk  borer,  notes,  TJ.  S.  D.  A 848 

starch,  manufacture 988 

water  weevil,  notes,  TJ.  S.  D.  A 848 

Richardsonia  scabra,  notes,  Miss 248 

Ripening  of  apples  after  picking 51 8 

cheese,  abnormal 785 

Ripe  rot  of  grapes,  notes,  Miss 551 

quinces,  notes 401 

N.J 657 

Rittenbach  maple,  notes,  Minn 654 

River  water,  analyses,  Cal 120 

Road  dust,  pulverized,  for  cherry  slug 

Mich 416 

Road-making,  methods 786 

Roasted  cotton  seed,  digestibility,  N.  C 736 

Robin,  food,  Ohio 418 

Robinia  pseudacacia,  notes,  Minn 655 

Robust  locust,  notes,  TJ.  S.  D.  A 760 

Rock  elm , notes,  Mir.n 655 

Rocket,  yellow,  root  system,  N.  J 46 

Rocks,  action  of  iron  oxide  in 614 

Rockweed,  flat-stalked,  analyses,  R.  I 715 

notes,  R.  I. 715 

round-stalked,  analyses,  R.  I . . . 715 

notes,  R.  1 715 

Rocky  Mountain  locust,  notes,  Ohio 839 

TJ.S.D.A...  760 

Roestelia  aurantiaca,  notes 400 

N.  J 656 

Rolling,  effect  on  germination  of  barley  and 

oats,  Wis 121 

water  content  of  soils, 

Wis 121 

yield  of  barley  and  oats, 

Wis 121 

Root  blight  of  sugar  beets,  carbolic  acid  for  518 

borer,  clover,  notes,  Can. 437 

giant,  notes,  Ohio 839 

raspberry,  notes,  Ohio 838 

crops,  culture  experiments C93 

Wyo 825 

machinery  for  culture 989 

endodermis,  cell-well  striation 870 


1068 


EXPERIMENT  STATION  RECORD. 


Page. 

Root  feeding,  vertical  extent,  Wis 128 

gall  nematode  of  tomatoes,  X.Y.  Cornell  353 

raspberry,  notes,  Oliio . 838 

galls  of  cotton.  Ala.  College 835 

grafting,  whole  and.  piece  root,  111 166 

growth  of  plants 222 

knots  on  fruit  trees,  Cal 563 

grapes,  Cal 563 

maggot,  squash,  notes,  Colo 58 

rot  of  alfalfa,  notes,  Tex 470 

heets,  notes 970 

cotton,  pure  culture 400 

peas,  Mel 44 

tubercles  ot  Leguminosae  206, 376,  388,  876, 984 
Conn.  Storrs  . 15 

effect  of  hu- 
midity on 
the  develop- 
ment   984 

gas  exchanges  506 

peas,  dimorphism 315, 517 

physiological  function 376 

Roots  and  hay  vs.  corn  silage  for  cows,  Can.  440 

of  tobacco,  analyses,  Ya 31 

weeds,  study  of,  N.  J 47 

vs.  dried  food,  Utah 485 

Root  worm,  Southern  corn,  notes,  Ohio 839 

Rosa  blanda,  notes,  TJ.  S.  D.  A 699 

Rose  chafer,  notes,  X.  J 56 

Ohio 839 

Ya 840 

leaf  roller,  notes,  Mich 416 

of  Sharon,  notes,  Minn 655 

sawflies  in  the  United  States, U.S.U.  A.  372 

scale,  notes,  Ohio 839 

slug,  notes,  U.  S.  D.  A 372,  852 

wild,  notes,  U.  S.  D.  A 699 

Rose  worm,  bristly,  notes,  U.  S.  I).  A 372 

curled,  notes,  U.  S.  D.  A 372 

Roses,  diseases,  notes,  X.J 53 

Rosinweed,  notes,  U.  S.  D.  A . ; 669 

Rotation  experiments,  La 145,  346,  725 

Md 38 

Rot,  hitter,  of  apples,  notes,  Ya 354, 837 

black,  of  grapes,  notes,  Conn.  State 658 

Tex 658 

Ya 838 

treatment,  Ark 828 

Del 167 

U.  S.  D.  A . 500 

quinces,  notes 401 

Conn.  State 658 

N.  J 656 

treatment,  Conn.  State  929 

sweet  potatoes, treatment,  N.C  55 

brown,  of  cherries,  notes,  Ya 837 

grapes,  notes,  Conn.  State 659 

Wis... 729 

plums,  notes,  Conn.  State 658 

Yt 471 

stone  fruits,  germination  of 

fungus,  N.  J.  52 

notes,  N.  J 52 

fruit,  of  tomatoes,  X.  Y.  Cornell 550 

liver,  of  cattle,  notes,  Ark 749 


Pagei 

Rot  of  apples,  Bordeaux  mixture  for,  Ky  . . 659 

lettuce,  fungus  causing  Mass.  State.  47 

peaches,  treatment,  Dal 169,  835 

U.  S.D.  A 500 

peas,  root,  Md 44 

potatoes,  injury  by 400 

notes 593,  594, 872 

Conn.  State 659 

Del 169 

Me 334 

N.J 51 

U.S.D.  A 955 

treatment 399,  592, 

594,  864,  872,  971,  985 

Conn.  State 928 

Del 169 

N.C 55 

Yt 471 

tobacco  stalk,  lessened  by  fertilizers, 

Ya 30 

tomatoes,  treatment,  N.  C 55 

pale,  of  quinces,  notes 401 

ripe,  of  grapes,  notes,  Miss 551 

quinces,  notes 401 

N.  J 057 

root,  of  beets,  notes 970 

stem,  of  eggplants,  X.  J 51 

Rots  of  fruits,  study  of 399 

potatoes,  antagonistic  relations 400 

Rowen,  analyses,  Mass.  State 64 

of  clover  for  soiling,  Conn.  Storrs  . . 480 

mixed  grasses  for  soiling,  Conn. 

Storrs 48O 

Royal  willow,  notes,  Minn 655 

Rubus  phoe,nicolasius,  notes,  X.  Y.  Cornell  . . 916 

Rudbeckia  hirta , root  system,  X.  J 46 

Rumex  acetosella , notes,  Ore 47 

root  system,  X.  J 47 

Rumex  crispus.  ( See  Curled  dock.) 

Rumex  hymenosepalus.  ( See  Cafiaigre.) 

obtusifolius , notes,  U.  S.  D.  A 699 

salicifolius,  notes,  U.  S.  D.  A 699 

Ruminants  fed  on  grain  alone,  Utali 841 

Rush,  scaly  club,  analyses 769, 770 

slender,  analyses 769,  770 

Rushes,  value  for  forage  in  Sweden 772 

Russian  cactus,  notes,  U.  S.  D.  A 699 

golden  willow,  notes,  Minn 655 

mulberry,  notes,  Minn 655 

X.  Y.  Cornell 552 

poplar,  notes,  Minn 655 

thistle,  notes,  U.  S.  D.  A 699 

willow,  notes,  Minn 655 

Rust,  leaf,  of  strawberries,  treatment,  X.  C 56 
of  apples  and  cedar  apples,  relation,  . 

Vt 471 

notes,  Ya 354  837 

barley,  notes,  Iowa 414 

beans,  notes,  X.  Y.  State 559 

carnations,  notes,  X.  J 54 

clover,  notes,  Mass.  State 50 

oats,  notes,  Iowa 414 

poplars,  notes,  Mass.  State 50 

quinces,  notes 400 

N.J 656 
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Rust,  of  rice,  notes,  TT.  S.  D.  A 848 

rye,  notes,  Iowa 414 

Mass.  State . 50 

wheat,  notes,  Iowa 414 

Xj{  S.  D.  A.. .........  956 

red,  of  blackberries,  treatment,  Md  . 43 

Rusts  in  Kansas 620 

Ohio 414 

on  grain,  prevalence  in  1892 223 

treatment,  U.  S.  D.  A 954 

Rutabaga  rot,  undetermined  species 400 

Rutabagas,  culture,  Iowa 725 

digestibility,  Me 570 

yield  and  food  value  per  acre, 

Me 568 

Rye  after  corn,  R.  1 251 

analyses,  Yt 470 

and  wheat  flour  for  bread  making 694 

bran  for  cows 783 

bread,  analyses,  Conn.  Storrs 59 

condition  August,  1892,  U.  S.  D.  A . . ..  283 

culture  experiments,  Colo 346 

La ,145 

Wyo 825 

distribution  of  seed,  Can 436 

ergot  of,  Iowa 414 

fertilizer  experiments,  Mass.  State. .'. . 27 

R.  I . . . 251 

Yt 470 

flour,  analyses,  Conn.  Storrs  . ., 59 

and  wheat  flour,  method  of  dis- 
tinguishing  389 

for  soiling,  Conn.  Storrs 480 

grass,  English,  analyses,  La 646 

Italian,  culture  experiments— 

Mass.  State 38 

Miss.. 248 

perennial,  culture  experiments— 

Mass.  State 38,  39 

Miss 248 

production  and  distribution,  U.  S.  D.  A.  845 

rust,  notes,  Iowa  414 

Mass.  State 50 

smut,  notes,  Mass.  State 50 

varieties,  N.  Mex 411,824 

yield  per  acre,  TT.  S.  D.  A 431 

Saccharum  officinarum,  forms  and  colors . . . 783 

Saddle-back  caterpillar,  notes,  Ohio 838 

Sainfoin,  culture  experiments,  La 646 

Mass.  State.  661 

St.  John’s  wort,  notes,  Minn 655 

root  system,  N.  J 45 

Salicylic  acid  as  an  antiseptic,  Ya 74 

determination 613 

Salisburia  adiantifolia,  notes,  Minn 655 

Salix  acutifolia , notes,  Minn 655 

alba , notes,  Minn 655 

aurea,  notes.  Minn 655 

caprea,  var.  pendula.  notes,  Minn 655 

fragilis , rate  of  growth,  S.  Dak  45 

laurifolia,  notes,  Minn 655 

napoleonis , notes,  Minn 655 

purpurea , var.  pendula.  notes,  Minn  . . 655 

r eg  alls,  notes,  Minn 655 
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Salol  as  an  antiseptic,  Ya 74 

Salsola  kali , var.  tragus , notes,  U.  S.  D.  A ...  699 

Salt,  analyses,  Mass.  State . 64 

effect  on  digestion 974 

excretion  of  nitrogen  from 

the  body 784 

for  hens,  N.  Y.  State 262 

hay,  analyses,  Mass.  State 64 

sickness,  notes,  Ela 369 

Saltpeter  waste,  analyses,  Mass.  State 26 

. Sambucus  canadensis,  notes,  Minn 656 

nigra,  var.  aurea,  notes,  Minn 656 

racamosa,  notes,  Minn 656 

Sampling  butter,  Yt 461 

cheese 116' 

feeding  stuffs,  N.  J 76 

fertilizers,  K.  J 76 

milk 988 

Sand  and  sponge  filters  for  milk 988 

Sandbur,  notes,  U.  S.  D.  A ' 699  • 

root  system,  N.  J 47 

Sand  in  soils,  determination 388 

vetch  as  green  fodder 315 

manure  for  wheat 208 

time  of  seeding 315 

Sandy  soils,  fertilizer  tests  on 222 

Sanfoin,  culture  experiments,  Mass.  State  ..  39 

Sanitary  stations  in  the  Italian  Alps 240 

San  Jos6  scale,  California  remedy,  IT.  S.  D.  A 852 

notes,  X.  Mex 418 

IT.  S.  D.  A 203 

Sannina  exitiosa ns  affected  by  irrigation, 

IT.  S.  D.  A 666 

Super  da  concolor,  notes.  Mich 416 

Sap  flow  and  capillarity 871 

Saponaria  officinalis,  root  system,  1ST.  J 45 

Saponin  in  corn  cockle  seed 387 

occurrence  and  recognition 314 

Sarcophaga  cimbicis,  n.  sp.,  on  Cimbexameri- 

cana,~N.  Dak 171 

in  the  human  ear,  IT.  S. 


D.  A 84 

opifera,  U.  S.  D.  A 372 

Sarcoptes  scabiei  var.  swis,  notes,  Ark 749 

Sausage,  analyses,  Conn.  Storrs 59 

Savin  juniper,  notes,  Minn 655 

Sawfly,  currant,  destruction  of  eggs,  Mich . . 416 

dogwood,  notes,  Ohio 838 

raspberry,  notes,  Ohio 838 

rose,  in  the  United  States,  U.  S.  D.  A 372 
sweet  potato,  description,  U.  S.  D.  A.  372 

Saxi/rajacece,  anatomy  692 

Scab  of  apples.  ( See  Apple  scab.) 
pears.  ( See  Pear  scab.) 
potatoes.  ( See  Potato  scab.) 
sheep,  kerosene  emulsion  for,  N. 


Dak 171 

wheat,  notes,  Ohio 345, 414 

Scald  of  cranberries,  Wis 835 

Scale,  brown,  notes,  U.  S.  D.  A 203 

chihrpsis.  notes,  K.  Mex 418 

convex,  notes,  N.  Mex 418 

cottony  mesquite,  n.  gen.  et.  n.  sp., 
notes,  N.  Mex 418 
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Scale,  cranberry,  notes,  Wis 838 

insects,  classification  and  liabits,  N. 

Mex 418 

fumigation,  TJ.  S.  D.  A 84 

fumigator  for,  U.  S.  D.  A 84 

notes.  Va 840 

of  California,  U.  S.  D.  A 203, 284 

New  Mexico 418 

on  peaches,  U.  S.  D.  A 284 

parasites,  importation,  TJ.  S. 

D.  A 284 

treatment,  ST.  Mex . 418 

U.S.D.A 203 

larrea,  notes,  N.  Mex 418 

locust,  notes,  N.  Mex 418 

long,  introduction  into  California,  TJ. 

S.D.A 852 

rufous,  notes,  TJ.  S.  D.  A 284 

San  JosA  ( See  San  Jose  seale.) 

soft -peach,  notes,  N.  Mex 418 

Scaly  club  rush,  analyses 769,  770 

Scarlet  clover,  acquisition  of  nitrogen  by, 

Conn.  Storrs 14 

analyses,  La 646 

culture  experiments,  Cal 557 

Del 139 

La....  646 

Miss  . . 248 

N.J...  29 

N.  Mex  411 

digestibility,  N.  C 736 

for  green  manuring 208 

Cal 557 

oak,  notes,  Minn 655 

Schistocerca  americana , notes,  TJ.  S.  D.  A ...  760 

Schistociiila  quadrifida,  n.  sp.  notes,  TJ.  S. 

D.  A 374 

S iliizocerus  privatus,  notes,  TJ.  S.  I).  A 372 

Schizura  ipomoece,  notes,  Ohio 838 

unicornis , notes,  Ohio 838 

School  of  forestry,  Prance 783 

Schools  and  colleges  of  agriculture  in  Bel- 
gium   702  | 

Schwedler  maple,  notes,  Minn 654 

Sciapteron  tricincta,  notes,  TJ.  S.  D.  A 666 

Scirpus  ccespitosus,  analyses 769,  770 

' notes 772 

Sclerospora  graminicola,  notes,  S.  Dak 50 

Scoletrichmn  maculicola,  notes,  S.  Dak 50 

Scopelosoma  sidus,  notes,  Ohio 830 

Scotch  pine,  notes,  Minn 655 

v . S.  Dak 829 

Screw  worm,  notes,  La 75 

parasite,  TJ.  S.  D.  A 852 

Scudderiafurcidata  on  cranberry  bogs,  N.  J.  565 

Scurfy  bark  louse,  notes,  Ohio 839 

Scymnuslophanthce in  California,  TJ.  S.  D.  A.  667 

Sea  kale,  varieties,  Ore 650 

level,  effect  on  soil  temperature 614 

water,  composition 315 

Seaweeds,  agricultural  value,  R.  1 715 

analyses,  11. 1 715 

fertilizing  value,  Ii.  1 715 

food  value,  R.  I 715 

Sedge,  bog,  analyses 769,  770 
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Sedge,  slender-leaved,  analyses 769,  770 

smaller  bog,  analyses 769,770 

Sedges,  value  for  forage  in  Sweden 772 

Sedum  telephium,  root  system,  N.  J 46 

Seed  control  in  Germany 982 

station  at  Vienna,  report 618 

stations,  equipment 894 

corn,  selection,  Ark 807 

vitality  as  affected  by  fungi- 
cides, Vt  472 

development,  researches 692 

germination  in  burnt  earth 876 

gorse,  hardness  of  seed  coat  872 

• orchard  grass,  germination  tests,  Conn. 

State 923 

potatoes — 

cutting,  Ind.  466 

distribution,  Can 436 

effect  of  wilting 872 

Marylandrs.  Vermont-grown,  Md. 38, 721 

selection  and  preparation 222, 872 

Ind 466 

La 140 

Md 38 

Utah 30.  818 

W.  Va 819 

Wis 141 

weight,  as  affecting  yield 886 

sorghum,  analyses,  Kans 175 

selection,  Kans  721 

squash,  globulins  in,  Conn.  State 934 

sugar  beet,  distribution,  U.  S.  D.  A — 81 , 671 
germination  as  affected  by 
character  of  seed  bed  . . . 590 

germination  as  affected  by 
intermittent  tempera- 
ture  ...  590 

timothy,  selection,  Minn 140 

wheat,  conditions  affecting,  N.  Dak  . . . 914 

germination  tests,  N.  Dak 915 

Maryland  vs.  Kansas-grown, 

Md 36 

selection,  Md 36 

testing  apparatus,  description,  N.  Dak  915 

in  Germany 792,  793, 882, 982 

Seedling  rot  of  cotton,  Ala.  College 832 

Seeds,  abstracts  of  articles 557, 923 

adulterations 615 

and  plants,  distribution,  Cal 557 

cabbage,  Eastern  v.  Western  grown, 

Me.... 921 

distribution,  Can 436 

in  Alabama 697 

of  plant  diseases  by 985 

germination  in  soil  containing  copper 

sulphate,  N-  Y.  State 15 

germination  of  barley  and  oats  as  af- 
fected by  rolling,  Wis 121 

germination  tests 766 

Me 334 

grain,  germination  tests,  Can 436 

grass,  germination  tests 875 

Can 436 

growth  as  affected  by  electric  current  315 

localization  of  oils  in  germination  ...  613 
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Seeds  of  grapes  and  drupes,  influence  on 

formation  of  flesli 783 

tomato,  from  early  vs.  late  fruits,  N.  Y. 

Cornell 594 

tomato,  green  vs.  mature,  N.  Y.  Cornell  549 

Wis 549 

vegetable,  germination  tests,  Can 436 

water  content  as  affecting  germina- 
tion and  keeping  qualities 694 

weed,  collection 401 

Seepage  water’s,  return  of,  Colo 368 

Selandria  cerasi,  notes,  Mick 416 

rubi,  notes,  Ohio 838 

Separator,  Berrigan,  tests,  hT.  Y.  Cornell 362 

skim  milk  for  calves,  Iowa 739 

Separators,  tests 616 

Bel 188 

N.  Y.  Cornell 363 

Pa 1 .364,  751  J 

Sepha  rubifolii,  notes,  Ohio 839  j 

Septoria  ampelopsidis,  notes,  IT.  S.  B.  A 956  j 

asclepiadicola,  notes,  S.  Bak 50  j 

atriplices,  notes,  S.  Dak 50  j 

cerasina,  notes,  Ya 837 


dianthi  on  carnations,  N.  J 54 

erigerontis , notes,  S.  Dak 50 

lactucicola,  notes,  S.  Bak 50 

leucostoma,  notes,  TJ.  S.  I).  A 956 

microspora,  notes,  IT.  S.  B.  A 956 

oenothera \ notes,  S.  Dak 50 

petroselini , var.  apii,  notes,  hi.  Y. 

State 926 

pimpinella notes,  IT.  S.  B . A 956  j 

polygonorum,  notes,  S.  Dak 50  i 

pruni,  notes,  S.  Dak 50  i 

ribes,  notes,  S.  Dak 50  ! 

rubi , notes,  S.  Dak 50  j 

rudbeckice,  notes,  S.  Dak 50 

rumicis,  notes,  U.  S.  D.  A 956  ' 


similis  on  Lactuca  scariola,  Ohio  . . 414  j 

sp.,  notes,  Mass.  State 50 

on  chrysanthemums  N.J 54 

A 'ericaria  mori,  notes,  Ohio 839 

Sericultural  observatories  in  Italy 239 

station  at  Padua,  Italy 237  | 

Serradella,  culture  experiments,  La 646  ! 

culture  experiments,  Mass. 

State 39,  661 

inoculation  experiments 782 

Service  berries,  varieties,  Mich 556 

Sesia  hemizonce,  notes,  Ohio 839 

tipuliformis,  notes,  Colo 58 

Setaria  glauca,  root  system,  N.  J 46 

viridis,  root  system,  BT.  J 46 

Shade-loving  plants,  intensity  of  respira- 
tion   613 

Sharpshooter,  glassy- winged,  U . S.  D.  A 668 

Shearing  sheep  in  winter,  Wis 184 

Sheep.  ( See  also  Ewes  and  Lambs.) 

and  goats,  comparative  digestive 

power,  N.  C 738 

barley  and  malt  for 609  |- 

barn,  construction,  Wis 196  \ 

crossing  Skropshires  and  Merinos, 

Wis 187  i 
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Sheep,  digestion  experiments,  Me 569 

X.  C 736 

fall  pasturing  on  rape,  Minn 140 

fed  on  grain  alone,  Utah 841 

feeding  experiments 609 

Iowa 420 

Me 570 

Utah 738,841 

Wis 182 

183, 184,  260,  261 

husbandry  for  West  Virginia 938 

raising  in  Wisconsin 197 

roots  vs.  dried  food  for,  Utah 485 

scab,  kerosene  emulsion  for,  iL  Dak . . 171 

shearing  in  winter,  Wis 184 

silage  vs.  dried  food  for,  Utah 738 

sorrel,  notes,  Ore 47 

root  system,  N.  J 47 

turnips  for,  Me 570 

Slieepbcrry,  notes,  Minn 656 

Sheep’s  fescue,  culture  experiments,  Md  ...  38 

milk,  studies  on 390,514 

Shellfish,  analyses,  Conn.  Storrs 59 

Shepherdia  argentea,  notes,  Minn 656 

Shepherd’s  purse,  notes,  N.  Dak .*.  167 

Ore 47 

U.  S.  D.  A 699 

root  system,  N.  J 46 

Shipstuff,  analyses,  Wis 173 

Shoots,  scalded,  transpiration 613 

Shorts,  buckwheat,  analyses,  Wis 174 

wheat,  analyses,  Kans 175 

Shot-hole  fungus  of  plums,  notes,  Va 837 

Shropshire  and  Merino  sheep,  crossing,  Wis  187 

Shrub,  strawberry,  notes,  Minn 655 

Shrubs  and  trees,  method  of  trimming 694 

for  ornamental  purposes,  Iowa 728 

species  planted,  Wash 922 

Shrubby  cinquefoil,  notes,  Minn 656 

Siberian  pea  tree,  notes,  Minn 655 

Sida  elliottii,  notes,  Cal  557 

Sieve  plates  in  the  tracheary  system  of 

Leguminosce 870 

Signoretia  sp.,  notes,  N.  Mex 418 

Silage,  analyses,  Mass.  State 64,177 

Minn 733 

corn  and  soja  bean,  keeping  quality, 

Md 36 

crops  for,  Ind 154 

Md 36 

digestion  experiments,  Md 68 

N.C 736 

effect  on  albuminoid  consumption, 

Md  69 

for  cattle,  Can 607 

lambs,  Mass.  State 356 

steers,  Ind 154 

from  turnips,  preparation,  Vt 470 

whole  stalks  of  corn,Md 36 

preparation,  Can 436 

Ind 154 

Md 36 

samples,  drying,  Vt 462 

soja  bean,  digestibility.  N.  C 786 

vs.  clover  silage  for  milch  cows,  Vt. . 482 
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Silage,  vs.  corn  fodder  for  milch  cows,  Yt .. . 481 

dried  food  lor  sheep,  Utali 738 

steers,  Utah 738 

grain  for  pigs,  Utah 738 

mixed  hay  for  lambs,  1ST.  Y.  Cor- 
nell   572 

wei ght  per  cubic  foot,  Wis 148 

Silica  in  plants 388 

Silkworm  refuse,  analyses,  Conn.  State 803 

Silkworms,  varieties  of  mulberries  for 783 

Silos,  action  of  silage  juices  on  cement,  Wis.  152 

construction  and  cost,  Ind 154 

Wis..  147, 150, 151, 153 

filling,  Wis .....147,153 

lateral  pressure  in,  Wis 148, 150 

preservation  with  creosote,  Md 36 

round,  construction,  Wis 153 

Silvanus  cassice , notes,  Md 253 

surinamensis,  notes,  Md 253 

Silver-hull  buckwheat,  culture,  Mass.  State.  661 

poplar,  notes,  Minn 655 

Simon  plum,  notes,  1ST.  Y.  Cornell 916 

Siphonophora  avence,  notes,  U.  S.  D.  A 204 

rubi,  notes,  Ohio 839 

Sirup  making  from  sugar  cane  and  sorghum, 

Ark 483 

Sisymbrium  canescens,  notes,  1ST.  Dak 167 

officinale,  root  system,  A.  J 46 

Sitodrepa  panicea,  food  plants,  U.  S.  D.  A . . 373 

injuring  boots andshoes, 

U.  S.  D.  A 285 

Skim  milk,  analyses  Mass.  State  ...... 68,  75 

Vt 486 

cheeses,  analysis 988 

manufacture,  N.  Y. 

State 948 

fat  in,  1ST.  Y.  Cornell 362 

for  chickens,  hi.  Y.  State 262 

colts,  Iowa 424 

from  colostrum,  analysis,  Vt  ..  488 

separator,  for  calves,  Iowa 739 

sour  vs.  sweet  for  pigs,  Yt 484 

with  ground  or  unground  grain 

for  pigs,  Can 512 

Slaughter  tests  and  quality  of  meat 316 

Slender  rush,  analyses 769,770 

Slippery  elm,  notes,  Minn 655 

Small  fruits  at  Colorado  substations  352 

culture  experiments,  IN’.  Y. 

State.... 253 

varieties,  N.  Y.  State 253 

Smartweed,  root  system,  NT.  J 46 

Smerinthus  gcminatus,  notes,  Me. 354 

Smoke  hush,  notes,  Minn 656 

Smooth  brome,  notes,  Miss 248 

Smut  of  barley,  nature  and  treatment,  Mass. 

State 50 

corn,  nature  and  treatment 50 

grain,  Jensen’s  remedy f'4 

oats,  hotwater  treatment,  It.  I 251 

nature  and  treatment — 

Iowa 414 

Mass.  State 50 

Mich.. 352 

Wis ..... 729 
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Smut  of  onions,  nature  and  treatment,  Conn. 

State 659 

rye,  nature  and  treatment,  Mass. 

State 50 

wheat,  nature  and  treatment — 

Ind . .. 341 

Iowa 414 

Mass.  State 50 

Mich 352 

Ohio 345 

Wis 729 

Sneezeweed,  root  system,  IN.  J 46 

Snout  beetle,  undetermined  species,  U.  S. 

D.  A 285 

Snowball,  notes,  Minn 656 

Snowberry,  notes,  Minn 656 

Snow,  insects  appearing  on,  U.  S.  D.  A 84 

“ Snow  Modern  Barn,”  tobacco-curing  proc- 
ess, IN.  C 32 

Sn  o wy  tree  crick  et,  notes , Ohio  8 0 9 

Soap  as  an  insecticide,  Minn 932 

determination  of  water  and  fatty  mat- 
ter in  314 

factory  refuse,  analyses,  Conn.  State. . . 903 

for  cabbage  caterpillars 865 

solution  for  determining  hardness  of 

water 612 

suds  for  cabbage  lice,  N.  Dak 171 

Society  of  Public  Analysts,  meeting 613 

Sodium  acetate,  reaction 516 

citrate,  effect  on  digestion. 449 

nitrate.  ( See  Nitrate  of  soda.) 
phosphate,  effect  on  digestion  of  food 

ingredients 449 

Soft  grass,  meadow,  analyses.  La 646 

maple,  notes,  Minn G54 

S.  Dak 829 

peach  scale,  notes,  N.  Mex 418 

scale,  notes,  U.  S.  D.  A 213 

Soil  analysis,  chemical 448 

methods 399,  982 

and  air  of  forests,  hygienic  significance  876 

moisture,  effect  on  stems  and  leaves 315 

particles,  determination  of  number  and 

surface  area 517 

physics  as  related  to  crop  production, 

U.S.D.A 371 

rot  of  sweet  potatoes,  notes,  N.  J 51 

survey,  La 244 

thermometers,  Wyo  710 

temperatures 533, 448 

Colo 335 

Me 129  j 

Mich 405  j 

Nebr 803  j 

N.Y.  State.  245 

as  affected  by  height 
above  sea-level 614 

Soil  water— 

as  related  to  plant  growth 614 

U.S.D.A...  371 

function 530  I 

movemont , Md 17, 21, 23  1 

U.S.D.A 670  | 

Wis i-...  123  j 
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Soiling  crops,  analyses,  Conn.  Storrs 48 

culture,  Conn.  Storrs 29,  479 

Iowa 724 

experiments  with — 

milch  cows,  Conn.  Storrs 489 

Mass.  State 65 

steers,  Utah 355 

Soils, absorptive  power 388 

and  hygroscopicity.222,  433 

abstracts  of  articles 17, 120,  244,  335,  405, 

464,710,803 

action  ot  iron  oxide  in 614 

aerobic  ferments  in 537 

alkali,  composition,  Idaho 950 

crops  for,  Idah  o 950 

of  California 120 

India,  Cal 120 

Texas 714 

reclamation,  Cal 120 

Tex 714 

ammoniacal  fermentation 860 

analyses 449, 875 

• Can 433 

Fla : 912 

La 244 

Miss 719 

N.C 821 

Okla 710 

Ore 464 

Tex 713 

U.S.D.A 278,849,850 

W.  Ya  * 714 

Wyo 24 

and  air  as  related  to  agriculture,  Ga. . 129 

climate,  relations,  U.  S.  D.  A 276 

ash,  report  on  methods  of  analysis  118 

as  affected  by  climate 871 

hare,  drainage  water  of 295 

changes  in,  U.  S.  D.  A 277 

chemical  nature,  Wyo 23 

classification,  Ark 248 

clay,  liming 222, 435 

cohesion 529 

control  of  water  in,  Md 22 

cultivated,  drainage  water  of 614,  682 

denitrifying  organisms  in 614 

determination  of  clay  and  sand 388 

nitrogen 961 

diffusion  of  fertilizers  in 388 

drainage,  Cal 120 

early  tillage  to  prevent  formation  of 

clods,  "Wis 122 

effect  of  barnyard  manure  on  water 

in,  Wis 124 

pressure  of  carbonic  acid  on 

vegetation 517 

surface  tillage  on  evapora- 
tion, Wis 124 

empty  space  in,  Md 19 

evaporation 451 

as  affected  by  spring 

plowing,  Wis 112  . 

fermentations 536,  627 

formation,  U.  S.  D.  A 276  j 

of  carbonic  acid  in  637  | 

8120— No,  12 6 
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Soils  from  northern  Sweden,  analysis 693 

geological  origin,  Md 19 

Wyo  23 

improved  auger  for  samjjling 985 

improvement,  Md 22 

in  natural  position,  rise  of  water  in, 

Wis 123 

irrigation,  Cal . 120 

. light, management, La 133 

mechanical  analyses,  Md 20 

moor,  fertilizer  and  culture  experi- 
ments  222 

nitrification 537 

as  affected  by  cultivation  871,  961 

number  of  particles  per  gram,  Md 20 

of  arid  regions,  character,  U.  S.  D.  A. . 277 

humid  regions,  character,  U.  S.  D.  A 277 

moors,  substances  injurious  to  veg- 
etation in 517 

Oklahoma 711 

Oregon 464 

Texas 712 

W est  V irginia 714 

Wyoming,  U.  S.  D.  A 956 

organisms  of,  Ark 248 

origin 222 

oxidation 537 

permeability 517,  529 

physical  properties  as  related  to — 

action  of  fertilizers 638 

plant  culture 528,  614, 627,  685 

prairie,  pit  experiments,  Miss 714 

relation  between  humus  formation 

and  lime  content 614 

reversion  of  soluble  phosphate  of  lime 

in 388,  587 

rice,  of  North  Carolina,  U.  S.  D.  A 850 

South  Carolina,  U.  S.  D.  A 848 

rolled  and  unrolled,  water  content, 

Wis 121 

sampling,  Idaho 950 

sandy,  fertilizer  tests  on 222 

texture  as  affected  by  fertilizers,  Md.  18 

tillage  as  affecting  action  of  fertilizers  640 

tilth  as  affected  by  time  of  plowing, 

Wis 122 

typical,  of  Maryland 19 

undetermined  constitutent  of 222 

water  available  to  corn,  Wis 128 

content  after  prolonged  droughc ' 871 

as  affected  by  fallow- 
ing, Wis 125 

Soj  a beans,  analyses,  Kans  154 

Mass.  State 66  ~ 

culture  experiments,  Kans 154 

La.  ..140,646,725 
Mass.State.39, 661 

green,  for  milch  ccws,  Mass.  65~* 

State  varieties,  Kans 154 

bean  silage,  digestibility,  N\  C 736 

Solanum  carolinense,  root  system,  N".  J 46 

rostratum,  root  system,  NT.  J 47 

tuberosum  var.  boreale,  notes,  111 . . 817 

j Soldier  bug,  banded,  notes,  K.  C 58 

thick-thighed,  notes,  NT.  C 58 
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Solenopsis  fugax,  notes,  Ohio 

...  838 

Solidago  canadensis , notes,  U.  S.  1).  A 

..  699 

nemoralis , notes,  TJ.  S.  D.  A. 

..  699 

rugosa,  notes.  D.  S.  D.  A 

..  699 

spp.  notes,  X.  Y.  Cornell  — 

..  829 

Sonchus  olsracea,  notes,  Ore 

47 

root  system,  X.  J. . 

46 

Sore  shin  of  cotton,  Ala.  College 

...  832 

Sorghum,  analyses,  Kans 

721, 722 

La 

..  722 

Minn 

142, 143 

X.  Y.  State 

..  25G 

TJ.  S.  D.  A 

952,953 

and  corn,  field  experiments,  Md. 

36 

Chinese,  field  experiments, 

Md. 

36 

condition,  August,  1892, 

TJ. 

S. 

D.  A 

. . 283 

culture  experiments,  Ark  . 

...  821 

Can  . 

..  437 

Colo 

...  346 

Miss 

. . . 248 

K.I.. 

. . . 251 

TJ.  S.  D.  A. 

...  81 

in  Kansas,  TJ.  S.  D.  A 951  | 

Louisiana,  IT.  S.  D.  A. . 951  ! 


effect  of  frosts  on  sugar  content, 

Minn 142  i 

fertilizer  experiments,  Kans 722  | 

X.Y.  State.  250 

field  experiments,  TJ.  S.  D.  A 951  j 

for  pigs,  X.  Y.  State 262  j 

steers,  Ariz 916  ] 

Sorghum  lialepense,  notes,  Miss 248  i 

Sorghum,  improvement  by  seed  selection, 

Kans..-. 721  j 


juice,  defecation,  TJ.  S.  D.  A 954  j 


keeping  quality,  TJ.  S.  D.  A 952 

seed,  analyses,  Kans 175 

sirup  manufacture,  TJ.  S.  D.  A 954 

suckers,  sugar  in,  Minn 142 

sugar,  manufacture,!!.  S.  D.  A 81 

varieties,  Kans 721 

La 645,722,725 

Minn 142 

Miss 248 

X.  Mex.... 411/824 

X.  Y.  State 250 

yield,  Ark 825 

in  1892,  TJ.  S.  D.  A 500 

Sorrel,  notes,  Ore 47 

root  system,  X.  J 46 

South  Carolina  College,  notes 618 


rock  phosphate,  analyses, 


i 

! 

! 


X.  J 25  j 

for  peas,  Me 132  j 

turnips,  Me 132  | 

Station,  bulletins  .248,901,902,915  : 

notes 226,  618  I 

South  Dakota  Station,  bulletins 44,  50, 170,  j 

243,829,924  i 

Southern  blight  of  tomatoes,  X.  Y.  Corn  ell. . 550  i 

cabbage  butterfly,  notes,  Miss 254 

corn  rootworm,  notes,  Ohio 839 

Soav  thistle,  notes,  Can 591 

Ore 47 


Sow  thistle,  root  system,  X.  J 40 

Soxhlet’s  extractor,  modification 870 

Spain,  Agronomic  Station  of,  report 875 

Spanish  peanuts,  culture,  La 725 

Span  worm,  currant,  notes,  Colo 58 

prevalence,  Mich 410 

gooseberry,  notes,  Colo 58 

Spawning  of  oysters,  X.  J 73 

Speargrass,  analyses 769, 770 

as  a forage  plant  in  Sweden  .. . . 771 

Speed'indicator  for  centrifuges 692 

Speedwell,  root  system,  X.  J 47 

Spergula  arvensis,  notes,  Mich 821 

Spermatozoa  of  Chara  fragilis , structure . . 692 

Spermophilus  fmnklinii,  notes,  Wyo 802 

Sphaccloma  ampelinum,  notes,  Conn.  State . 659 

Ya 838 

Sphcerella  fragarice,  nature  and  treatment, 

Conn.  State 659 

gossypina,  notes,  Ala.  College  . .831,  835 

Sphceria  ulmce , notes,  S.  Dak 50 

Sphceropsis  malorum,  notes 401 

Conn.  State 658, 929 

X.  J 656 

Sphcerotheca  mors-uvce , notes,  S.  Dak 50 

pannosa , notes,  S.Dak 50 

Sphenophorus  sculptilis,  notes,  X.  J 57 

sculptilis,  treatment,  X.  J 57 

ochreus,  notes,  Iowa 415 

parvulus,  notes,  Iowa 415 

Sphinx  g'ordius , notes,  Me 354 

Sphinx  moths,  notes,  Me 354 

Spices,  adulteration 389 

examination 389 

Spider  wort,  notes,  Minn 654 

Spiders,  harvest,  notes,  TJ.  S.  D.  A 852 

Spinach,  analyses,  Conn.  Storrs 59 

culture  experiments,  Mass.  State.  39 

electro  culture,  X.  Y.  Cornell 351 

Spindle  tree,  notes,  Minn 655 

Spirea  douglasii,  notes,  Minn 656 

hypericifolia,  notes,  Minn 656 

japonica , notes,  Minn 654 

. josikcea,  notes,  Minn 656 

lanceolata , notes,  Minn 656 

obovata,  notes,  Minn 656 

persicco , notes,  Minn 656 

prunifolia,  notes,  Minn 656 

sorbifolia,  notes,  Minn 656 

van  lioutti , notes,  Minn 656 

thunbergii,  notes,  Minn 656 

Spireas  for  ornamental  purposes,  Minn 656 

Spirillum  in  water,  n.  sp 693 

Spirillum  luteum  in  the  soil 448 

Spirogyra,  study  of  nucleus  and  nucleolus.  692 

Spittle  bug,  square,  notes,  Ohio 839 

Sponge  and  sand  filters  for  milk 988 

Spot,  brown,  of  apples,  notes,  Va 354,  837 

disease  of  apples,  notes,  Yt 471 

cherries,  treatment,  la 169 

currants,  treatment,  la 169 

leaf,  of  celery,  notes,  X.  Y.  State 925 

quinces,  treatment,  Conn.  State  929 

of  quinces,  treatment,  U.  S.  D.  A 500 

Spraying  apparatus,  description,  Ark 828 
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Spraying  apparatus,  description,  Cal 564 

Conn.  State  659 

Me 561 

Md 43 

If.J 57 

1ST.  Mex 840 

If.  C 55 

If.  Dak....  171 

Ya 838 

YVis. .... . .171, 729 

calendar,  Conn.  State 659 

experiments  on  grapes,  Ark 828 

Spreading’  panic,  notes,  Miss 248 

Spring  canker  worm,  notes,  Mass.,  Hatch  . . 661 

plowing,  condition,  TT.  S.  D.  A . . : . . 957 

for  destroying  cotton  boll- 

worms,  U.  S.  D.  A 204 

water,  analyses,  La 244 

Sprouted  seed  potatoes 222 

Spruce,  Black  Hills,  notes,  S.  Dak. 829 

rate  of  growth,  S.  Dak  45 

notes,  Minn 655 

Colorado  blue,  notes, Minn - 655 

Douglas,  notes,  Minn 655 

Engleman’s,  notes,  Minn G55 

Norway,  notes,  Minn 655 

white,  notes,  Minn 655 

Spurge,  root  system,  If.  J 46 

Spurry,  culture,  Mich . 821 

for  green  manuring,  Mich 822 

Squash  borer,  destruction  of  eggs,  If . J 56 

nature  of  eggs,  If.  J 56 

t>  ug,  treatment,  If . C 58 

root  maggot,  notes,  Colo 58 

seed,  globulins  of,  Conn.  State 934 

Squashes,  analyses,  Conn.  Storrs 59 

varieties,  Colo 352 

Mich i 828 

Squirrel-tail  grass,  notes,  H.  S.  D.  A 699 

Squirrels,  ground,  notes,  YVyo 802 

Stachyose  in  tubers  of  Stachys  tuberifera , 

determination.... 314 

Stachys  tubers,  culture  experiments,  Mass. 

State 39 

Staghorn  sumach,  notes,  Minn 656 

Stagonospora  baccharidis,  notes,  U.  S.  D.  A . 956 

Stalk  blight  of  celery,  notes,  If.  T.  State 925 

Stalk  borer,  notes,  Ohio 839 

rice,  notes,  1J.  S.  D.  A 848 

rot  of  tobacco,  lessened  by  fertilizers, 

Ya 32 

Staphylococcus  pyogenes  aureus , antiseptics 

for,  Ya 74 

Starch,  analyses,  Conn.  Storrs 59 

as  food 389 

content  of  potatoes 449 

seed  potatoes,  effect  on 
yield  and  starch  con- 
tent of  crop 959 

determination 313 

digestion 518 

effect  on  composition  of  butter,  If.  H.  663 

factory  refuse  as  a feeding  stuff 519 

feed,  kiln-dried,  analyses,  Conn. 

State 935 


Starch,  for  fixing  iodine 

Page. 
...  313 

from  rice,  manufacture 

...  988 

in  plants,  solution 

. . . 388 

potatoes,  determination 

. . . 389 

sprouting  potatoes,  transfer. . 

..871,959 

non-crystallizable  products  of  dias- 

tase  action 

. . . 516 

preparations,  examination 

. . . 389 

products,  oxidation „ 

...  313 

refuse,  analyses,  YVis 

. ..  174 

Station  at  Asti,  Italy . 

....  236 

Dahme,  Germany,  report 

for 

1891-!92 

2^4 

Florence.  Italy 

..235,237 

Forli,  Italy 

. . . 236 

Lodi,  Italy 

...  236 

Modena,  Italy  

...  234 

Padua,  Italy 

. . . 237 

Palermo,  Italy 

...  235 

Pavia,  Italy 

...  237 

Regenwalde,  Germany,  report 

. . . 989 

Rome.  Italy 

..235, 238 

Turin,  Italy 

Undine,  Italy 

...  236 

for  repression  of  nematodes,  Halle, 


report 970  " 

in  Roumania 325 

statistics,  abstracts  of  articles 76. 197, 

275,  369,  428, 496,  577,  665,  754,  949 

workers,  articles  by 876 

Stations  and  colleges  in  the  United  States, 

organization  lists,  U.  S.  D.  A.  .203, 954 

in  Portugal 325 

Prussia,  report  for  1891 224 

Sweden,  work  during  1891 777 

Statistician,  report,  U.  S.  D.  A 578,  850, 957 

Statistics,  Division,  U.  S.  D.  A 77,  203,282,429 

500,  578,  675, 162,  847,  848,  850,  956,  95 

Steamed  vs.  raw  food  for  pigs,  Can 441, 512 

Steam  vs.  hot  water  for  greenhouse  heating, 

If.  Y.  Cornell 348 

Stearine,  for  milch  cows,  effect  on  butter, 

If.  H 664 

Steatite,  p&wdered,  for  leaf  spot  of  quinces, 

Conn.  State 929 

Steers,  corn  silage  for,  Ind 154 

digestion  experiments,  If . C 736 

feeding  experiments 608, 841 

Ala.  Canehrake  254 

Ariz 936 

Can 440,  607,  608 

Ind 154 

Kans 475 

Md 38,69 

Mass.  State 67, 478 


Utah 738,841 

inoculation  with  tuberculin 987 

of  different  ages,  economy  of  feeding.  609 

roots  vs.  dried  food  for,  Utah 485 

silage  vs.  dried  food  for,  Utah 738 

soiling,  Utah 355 

storage  of  albuminoids  by,  Md 70 

Stegonospora  spinacege , notes,  S.  Dak 50 

Stellaria  media,  root  system,  If . J 46 
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Stem  gall  midge,  blackberry,  notes,  Ohio  . . . 839 

rot  of  eggplants,  notes,  X.  J 51 

Stenobothrus  maculipennis  on  cranberry 

bogs,  FT.  J 565 

Stephanurus  dentatus,  notes,  Ark 749 

Sterilization  of  milk  784 

Stickseed,  root  system,  ST.  J : 46 

Stilbospora  vameyana,  notes,  U.  S.  D.  A 956 

Stinking  smut  offbeat,  prevalence,  Ohio . . 345 

treatment,  Ind 341 

Stipa  coronata,  notes,  U.  S.  D.  A 498 

eminens,  notes,  TJ.  S,  D.  A 498 

Jdngii , notes,  TJ.  S.  D.  A 498 

occidentalism  notes,  U.  S.  D.  A 498 

parishii,  notes,  TJ.  S.  D.  A 498 

setigera,  notes,  TJ.  S.  D.  A 498 

spartea,  notes,  U.  S.  D.  A 699 

speciosa,  notes,  U.  S.  D.  A 498 

stillmani,  notes,  TJ.  S.  I).  A 498 

stricta,  notes,  TJ.  S.  D.  A 498 

Stock  diseases  in  Florida 360 

feeding  guide,  1ST.  H 665 

FT . C 935 

melons,  analyses,  Kans 175 

Stone  fruits,  brown  rot.  ( See  Brown  rot  of 
stone  fruits.) 

Stomata  on  hickory  caused  by  Phylloxera , 

U.S.D.A 83 

Stover,  corn,  analyses,  Mass.  State 177 

Minn 733 

sweet  coim,  analyses,  Mass.  State  . . . 177 

Strawberries,  analyses,  Conn.  Storrs 59 

culture,  B.  I 917 

nitrate  of  soda  for,  FT.  J 42 

varieties,  Del 112 

111 166 

La 145 

Md ■ 43,728 

Mass.  Hatch 918 

Mich 555,917 

Minn 651,  652 

Mo 412 

FT.  Y.  State 352 

Ore 650 

B.  I 917 

Wis 165 

Strawberry  false  worm,  notes,  Iowa 415 

leaf  blight,  nature  and  treat- 
ment, Conn.  State 659 

roller  in  Kentucky,  TJ.  S. 

D.A '..  84 

rust,  treatment,  H.  C 55 

shrub,  notes,  Minn 655 

slug,  green,  notes,  Iowa 415 

weevil,  notes,  Del 415 

Ohio 839 

TJ.  S.  I).  A 688 

Streams  as  affected  by  reforestation  of 

mountains 872 

Street  and  house  sweepings  as  a fertilizer . 222,  518 
Streptococcus  and  typhoid  bacillus  in  man 

and  animals 694 

String  beans,  analyses,  Conn.  Storrs 59 

Stringy  milk,  nature  and  prevention 519 


I 

j 


j 

I 

I 
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Striped  melon  beetle,  notes,  Okla 354 

Stripping  corn,  (>a 808 

Strontium,  barium,  and  lime,  quantitative 

separation 983 

Subirrigation  for  greenhouses,  Ohio 413 

Subsoiling  for  corn,  Ga 808 

Subsoils,  analyses,  La 244 

number  of  particles  per  gram, 

Md 20 

Sucrose  with  dextrose  and  levulose,  deter- 
mination   388 

Suction  and  pressure  apparatus,  continuous  782 

Sugar,  analyses,  Conn.  Storrs 59 

and  acid  in  California  fruits,  Cal 920 

beet  crop,  effect  of  weather 985 


diffusion  residue  for  farm  ani- 
mals   986 

industry,  introduction  into 

Gothland 693 

juice,  purification 988 

root  blight,  treatment 518 

seed,  distribution,  U.  S.  D.  A . . 81,  671 

germination  as  affected 
by  character  of  seed  bod . 590 

intermittent  tempera- 
ture  590 

tops,  analyses,  Kans 175 

webworm,  notes,  FJebr 839 

TJ.  S.  D.  A 674 

Sugar  beets,  analyses,  Can 437 

Ind 822 

Iowa 144 

Kans 175,722 

Mass.  State 64, 177 

Minn 144,723 

- FT.Mex 824 

Ore 723 

B.  I 242 

U.S.D.  A 79,671,672 


Wyo 648 

culture  in  Colorado 346,  647 

Indiana 822 

Iowa 144, 725 

Kansas 722 

Massachusetts 661 

Minnesota 144,  723 

Oregon 723 

Bhode  Island 251 

the  United  States.  .78,  671 

Wisconsin 145 

Wyoming 648 

cost  of  production,  U.  S.  I).  A.  673 

digestibility,  Me 570 

fertilizer  tests 223 

for  milch  cows,  Iowa 181 

pigs,  Can 441 

insects  affecting,  U,  S.  D.  A.  203,  674 

loss  in  drying,  U.  S.  D.  A 81. 

methods  of  analysis 388 

nitrate  of  soda  for 872,  985 

parasitic  disease 872 

Phoma  betce  on 615 

planting  at  different  dates,  U. 

S.  D.  A 80 
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Sugar  beets,  planting  at  different  distances, 

TJ.  S.  D.  A 80 

plowing  to  different  depths  for, 

Minn 144 

propagation  without  seed 985 

removal  of  leaves 967 

second  year’s  growth 209 

storage,  TJ.  S.  D.  A 672 

sugar  content  ais  affected  by 

phosphatic  manures 518 

time  of  harvesting,  U.  S.  D.  A . 80 

varieties,  Can .^.436, 766 

Iowa 144 

Mass.  State 39 

Minn 723 

1ST.  Mex 824 

U.  S.  D.  A 80 

vs.  mangel-wurzels  for  milch 

cows,  Can 440 

yield  and  food  value  per  acre, 

Me 568 

per  acre,  TJ.  S.  D.  A. 673 

cane,  analyses,  La 145,  340,  722 

borer,  East  Indian,  TJ.  S.  D.  A. . 284 

notes,  TJ.  S.  D.  A 852 

condition,  1892,  TJ.  S.  D.  A 283,  431 

culture  experiments,  Ark 821 

La 145 

disease,  TJ.  S.  D.  A 373 

field  experiments 787 

insects  in  New  South  "Wales, 

TJ.S.D.A 284 

pin  borer,  TJ.  S.  D.  A 285,  373 

varieties,  La 340, 722 

content  of  sorghum, 'Minn 142 

crude,  storage - 989 

detection  by  means  of  a-naphthol. . . 221 

determination  by  Fehling’s  method . 516 

determination  by  Ost’s  copper  solu- 
tion   . 612 

from  pear  pectin 612 

in  beets,  determination 692 

milk,  formation  as  affected  by 

pilocarpine  and  phloridzin 781 

new  wine,  determination 984 

tomatoes,  determination,  N.  Y. 

Cornell 802 

urine,  determination 221,313 

invert,  effect  of  lime  and  alkalies. . . 988 

making,  alcohol  method,  TJ.  S.  D^A . . 81 

from  sorghum,  Ark 843 

La „ 722 

TJ.S.D.A..  81 

sugar  cane,  Ark 843 

La 722 

maple,  notes,  Minn 654 

meal,  Buffalo  kiln-dried,  analyses, 

Conn.  State 935 

of  milk,  action  of  enzymes  . . . . .....  584 

osmosis  in  the  manufacture 984 

production  in  Sweden 695 

Sugars,  characterization 313 

determination  of  water  and  ash  in  .221,  388 
reducing,  determination  with  alka- 
line copper  solutions 983 
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Sugars,  report  on  methods  of  analysis 118 

in  mushrooms 614 

Sulla,  culture  experiments,  La 646 


Sulphate  of  ammonia*  (See  Ammonium  sul- 
phate.) 

copper.  (£ec,Copper  sulphate.) 
lime.  ( See  Gypsum.) 
potash.  ( See  Potassium  sul- 
phate.) 


potash  and  magnesia.  (See 
Potash  and  magnesia 
sulphate.) 

Sulpho-steafite,  powdered,  for  grain  rusts, 

D.  S.  D.  A 955 

Sulphur  and  tobacco  mixture,  analyses, 

N.  J 25 

excretion,  effect  of  muscular  work . 784 

flowers,  for  grain  rusts,  TJ.  S.  D.  A.  955 
for  California  vine  disease,  TJ.  S. 

D.  A 499 

fumes  for  lettuce  mildew,  notes, 

Vt 472 

powdered,  for  apple  scab,  Wis 170 

celery  blight,  Conn. 

State 929 

Sumach,  common  smooth-leafed,  notes, 

Minn 656 

cut-leafed,  notes,  Minn 656 

plant-louse  gall,  tannin  in,  TJ.  S. 

D.  A 668 

staghorn,  notes,  Minn 656 

Summer  rape,  culture,  Mass.  State 661 

septicaemia  of  cattle  and  horses, 

Nebr 843 

Sunflower,  culture,  La  . . 725 

perennial  double,  notes,  Minn..  654 

seed  cake  for  milch  cows 389,  508 

oil  as  an  adulterant  of  oleomar- 
garine   986 

Superphosphates,  apparatus  for  extracting.  692 

preparation  from  phos- 
phates rich  in  iron 388 

Suppuration,  bacteriology  of 868,  873 

Surface  tension  of  solutions,  Md 17 

Surveying  in  technical  institutes  of  Italy. . 330 

Swarming  of  bees,  prevention,  TJ.  S.  D.  A . . . 851 

Swedish  experiment  stations,  work  during 

1891 777 

herd  milk,  fat  content 778 

soils,  analyses 693 

Sweepings  from  streets  and  houses  as  a fer- 
tilizer  ...222,518 

Sweet  clematis,  European,  notes,  Minn 656 

clover,  culture  experiments,  La 646  — 

Mass. 

State. 39,  661 
Miss...  248  , 

green  manuring  with 315 

leaf  movement 522 

notes,  Ore 47 

root  system,  N.  J 46 

corn,  analyses,  Conn.  Storrs 59 

Mass.  State 39 

fodder,  digestibility,  Me 569 

for  silage,  Mass.  State 39 
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Sweet  corn,  planting  at  different  distances, 

111.' 157 

silage,  analyses,  Mass.  State 177 

stover,  analyses,  Mass.  State...  177 

varieties,  Midi 828 

Ore- 650 

tali 828 

yield,  Mass.  State 39 

and  food  value  per  acre, 

Me 568 

pepper  busli,  notes,  Minn 655 

potato sawfly,  description,  IT.  S.  D.  A.  372 

potatoes,  analyses,  Conn.  Storrs 59 

Kans 175 

black  rot,  notes,  N.  J 51 

treatment,  N.C . - . 55 

culture  in  the  United  States, 

Md 726 

fertilizer  experiments,  Md . . 726 

N.  J.  39 

mold,  notes,  N.  J 51 

soil  rot,  notes,  N.  J 51 

storage,  S.  C 252 

varieties,  Colo 352 

La .145,726 

Okla 727 

yield,  Ark 825 

vernal  grass,  culture  experiments, 

Md 38 

Swill  aslies,  analyses,  Mass.  State 903 

Swine.  (See  Pigs.) 

Symbiosis  as  affecting  growth  of  legumes, 

Conn.  Storrs 15 

Symphoricarpus  racemosus,  notes,  Minn 656 

Synchlora  glancaria,  notes,  Ohio 839 

Syneta  albida,  notes,  U.  S.  D.  A 284 

Syringa  vulgaris , notes,  Minn 656 

Syrphus  americanus , notes,  Mich 417 

Tall  fescue,  analyses,  Vt 475 

culture  experiments,  Md 38 

meadow  oat  grass,  analyses,  La 646 

Tamarack,  notes,  Minn 654 

Tam  worth  pigs,  feeding  experiments,  Mass. 

State 68 

Tanacetum  balsamita,  notes,  Minn 654 

Tan  bark,  spent,  analyses,  Can 436 

Tankage,  analyses,  Ala.  College 337 

Conn.  State 902 

Mass.  State 26 

Yt  — 465 

Tannin,  determination  by  Gantter  method.  314 

in  African  plants 108 

canaigre  roots, Ariz 805 

sumach  plant-louse  gall,  U.  S. 

D.  A 668 

Tansy,  notes,  Minn 654 

N.  Dak 167 

Taphrina  deformans,  notes,  Ya 837 

Taraxacum  officinale,  N . J 45 

Tare  as  an  orchard  plant,  1ST.  Y.  Cornell 822 

Tarnished  plant  bug,  notes,  Ohio 839 

Tar  pan  for  leaf  hoppers,  Iowa 729 

Tartarian  honeysuckle,  notes,  Minn 655 

maple,  notes,  Minn 654 

Tartaric  acid  in  citric  acid,  detection 613 
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Tartar  emetic,  transmission  to  milk 616 

Tarweed,  notes,  Ore 47 

Tea,  adulteration,  U.  S.  D.  A 77 

analysis,  U.  S.  D.  A. 77 

Chinese,  analyses 694 

consumption,  U.  S.  D.  A 77 

extracted,  detection 986 

investigations,  literature,  U.  S.  D.  A. . . 77 

methods  of  analysis,  U.  S.  D.  A 77 

preparation,  U.  S.  D.  A 77 

Teasel,  root  system,  N.  J 46 

Technology,  abstracts  of  articles 195,  495,  843 

Teff  grass,  culture  experiments,  N.  Mex  . . . 411 

Teeth,  fluorine  in 387 

Temperature  of  soil 533 

Tennessee  Station,  bulletins 249, 419,  652 

Tent  caterpillar,  apple,  notes,  Mass.  Hatch  . 661 

California,  notes,  Ohio 838 

in  Massachusetts,  U.  S. 

D.  A 852 

notes,  Ya ^ 840 

on  hops,  U.  S.  D.  A 373 

Teosinte,  culture  experiments,  La 645 

Miss 248 

N.  Mex. 411 

yield,  Ark 825 

Teras  vacciiiivorana,  notes,  Wis 838 

Terrapin  bug,  treatment,  N.C 58 

Terrell  grass,  notes.  Miss 248 

Terrestrial  radiation,  Colo 335 

Me 129 

Wyo 710 

Tetanus,  nature  and  treatment 694,  867 

Tetracha  virginica,  notes,  N.  C 58 

Tetranyclius  4-maculatus , notes,  Me 354 

Texas  blue  grass,  analyses,  La 646 

culture  experiments,  Miss  248 
cattle  fever,  dissemination  by  ticks, 

U.  S.  D.  A 756 

in  vesti  gati  on  s — 

Ark 750 

Okla 750 

U.S.D.  A 755 

Station,  bulletins  . .357,  470, 658,  712, 731,  732 

notes 226,991 

report..^ 950 

Thallophyta  of  West  Virginia 642 

Thalpochares  coccipliaga,  larval  habits,  U.  S. 

D.  A 373 

Tliamnonoma  flavicaria,  notes,  Colo 58 

4-linearia,  notes,  Colo 58 

Theobromin  in  the  cocoa  bean,  determina- 
tion   613 

Thermometers,  exposure,  U.  S.  D.  A 671 

Thick-thigh  soldier  bug,  notes,  N.  C 58 

Thistle,  Canada,  law  regarding,  in  Oregon . . 47 

notes,  Can 59t 

Ore 47 

Yt 472 

root  system,  N.  J 45 

common,  notes,  Ore 47 

Itussian,  notes,  U.  S.  D.  A 699 

sow,  notes,  Can 591 

Ore 47 

root  system,  N.  J 46 
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Thlaspi  arvense , notes,  IT.  Dak 167 

U.  S.D.  A 699 

p erfoliatum ) as  a salad  plant. . .....  693 

Thomas  slag,  adulteration 518 

chemistry  of 222, 387 

determination  of — 

lime  in 387,  502 

phosphoric  acid  in  ..387, 50],  510 

estimation  ol  value 087 

examination 530 

Thorn  apple,  notes,  Me - - - - 334 

Minn - - 654 

purple,  root  system,  N.  J. ...  46 

Thrips  tritici,  notes,  Ohio 839 

Thuja  occidentalis,  notes,  Minn 655 

Thunberg’s  barberry,  notes,  Minn 653 

spirea,  notes,  Minn 658 

Thunderstorms,  notes  on,  TJ.  S.  D.  A 429 

Thyatira  scripta , notes,  Ohio 839 

Tliymo-cresol  as  an  insecticide,  U.  S.  D.  A . 204 

for  scale  insects,  TT.  S.  D.  A . 203 

Ticks,  dissemination  of  Texas  cattle  fever 

by,  TT.  S.  D.  A v-  758 

notes,  Ark 749 

Me 354 

Tex 731 

Tiger  beetle,  Virginia,  notes,  N.  C 58 

Tile  drainage,  experiments,  La 369. 457 

observations 697 

Tilia  americana,  notes,  Minn 655 

europcea,  note's,  Minn 655 

Tillage,  effect  on  action  of  fertilizers 640 

effect  on  soil  moisture,  Wis 122 

to  different  depths  for  potatoes,  Utah  44 

vegetables, 

Utah 44 

Tilletia  rugispora,  notes,  TT.  S.  D.  A 956 

Timber  tr^es,  Iowa 728 

Timothy,  analyses,  La 646 

Minn 733 

D tali 355 

Vt 475 

a new  enemy  to,  V.  S.  D.  A 667 

culture  experiments,  Md 38 

Mass.  State.  38 

Minn 140 

Miss 248 

hay,  digestibility,  Me 569 

Utah * . . 354 

for  milch  cows,  Miss 259 

improvement  by  selection . M inn . 140 

yield  and  food  value  per  acre,  Me . 568 

Tineid  moth,  description,  U.  S.  D.  A 372 

Tip  worm,  notes,  Wis 838 

Titration  apparatus 516 

Tmetocera  ocellana.  (See  Bud  moth,  eye- 
spotted.) 

Toadflax,  root  system,  1ST.  J 46 

Tobacco,  analyses C85 

Fla 912 

JT.C 819 

and  sulphur  mixture,  analyses, 

N.J 25 

apparatus  for  testing  burning 
quality,  Conn.  State 910 
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Tobacco,  as  an  insecticide,  Minn 932 

ashes  for 614 

barns,  construction,  La 723 

burning  quality  as  affected  by — 

chlorine - 302 

composition  of  soil .......  303 

manuring  303 

potash 302 

burning  quality  investigations, 

Conn.  State 909 

chemistry  of 223, 378 

condition  and  acreage,  U.  S.  D.  A. 223, 431 
conditions  necessary  for  delicacy 

of  leaf  and  ribs ...  307 

culture  and  treatment 302 

culture,  Fla 912 

Ga 648  ' 

La 197,  723 

FT.C 32 

in  Alabama 697 

Texas,  U.  S.  I).  A 431 

cured  and  uncured,  analyses, 

Conn.  State 911 

curing  by  “ Snow  Modern  Earn  ” 

process,  H.  C 32 

comparison  of  methods, 

IT.C 32,819 

methods,  Ga 649 

La 723 

on  stalks,  IT.  C 32 

wires,  IT.  C 32 

decoction  for  flea-beetles,  Mich  . . . 416 

preparation  and  use, 

Wyo 173 

dust,  analyses,  Conn.  State 803 

experiments  in  Pennsylvania 891 

Texas,  U.  S.  D.  A . 675 

fermentation 985 

Conn.  State 910 

fermented  and  unfermented,  anal- 
yses, Conn.  State 910 

fertilizer  experiments 783 

Conn.  State.  907 

Ky 716 

La 723 

IT.  Y.  Cornell  821 

IT.  C 716 

Va 31 

requirements,  Va 31 

fertilizing  constituents,  Conn. 

State 910 

field  experiments,  Ga 648 

in  Sweden 693 

harvesting,  Ga 649 

leaves,  analyses,  Mass.  State 26 

Va 31 

liquor,  analyses,  Mass.  State 58 

maturity  hastened  by  fertilizers, 

Va 32 

mildewing 315 

plant,  investigations 449 

pole  sweat  of,  Conn.  State 928 

previous  culture  of  soil 304 

production  and  distribution,  U.  S. 

D.A 846 
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Tobacco  products,  analysis 985 

ripening 308 

roots,  analyses,  Ya 31 

stalks,  analyses,  Va 31 

stalk  rot  lessened  by  fertili  zers,  Ya  32 

stems,  analyses,  N.  J 25 

varieties,  La 723 

yield  in  1892,  U.  S.  D.  A 500 

Tomato  blight,  notes,  Conn.  State (559 

Pla 907 

N.J 51 

N.  Y.  Cornell 353 

rot,  N.  C 55 

worm,  n otes,  Ya 840 

Tomatoes,  analyses,  Conn.  Storrs 59 

N.Y.  Cornell  827 

artificial  pollination,  Tcnn 653 

bacterial  diseases,  N.  Y.  Cornell . 353 

bagging,  Me 921 

Tenn 653 

canned,  analyses,  Conn.  Storrs - 59 

crossing, Me . ..  921 

culture  experiments,  Mass.  State.  39 

determination  of  sugar,  N.  Y. 

Cornell 802 

early  vs.  late  setting,  Me. 921 

N.Y.  Cornell  548 
effect  of  copper  sulphate  in  soil, 

N.  Y7  State 15 

fertilizer  experiments — 

Md 43,  827 

N.J 39 

N.  Y.  Cornell 547,  548,  827 

flat  grown  vs.  pot  grown,  N.  Y. 

Cornell 549 

fruit  rot  of,  N.  Y.  Cornell 550 

greenhouse  culture  in  spring  and 

summer,  Ohio 411 

hilling,  N.  Y.  Cornell 550 

liquid  barnyard  manure  for,  Tenn  653 
nematode  root  gall  of,  N.  Y. 

Cornell 353 

new  insect  enemy,  U.  S.  D.  A 852 

planting  at  different  dates,  N.  Y. 

Cornell 848 

planting  seed  from — 

early  vs.  late  fruits,  N.  Y. 

Cornell 549 

mature  vs.  immature  fruits — 

N.  Y.  Cornell 549 

Wis 155 

potted  vs.  transplanted  plants, 

Md 43 

quick  vs.  slow  fertilizers  for, 

N.  Y.  Cornell 547 

seedlings  vs.  cuttings— 

N.  Y.  Cornell 549 

Tenn 653 

setting  leggy  plants,  N.  Y.  Cornell  549 

shearing  ' young  plants,  N.  Y. 

Cornell 550 

Southern  blight  of,  N.  Y.  Cornell . 550 

training  to  single  stem,  N.  Y. 

Cornell 550 

transplanting,  N.  Y.  Cornell 549  I 
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Tomatoes,  transplanting,  Tenn 650 

trimming,  N.  Y.  Cornell. ; 550 

Tenn 653 

varieties,  Can 436 

Colo 352 

Me 555,921,922 

Md 43,  827 

Mich 828 

N.Y.  Cornell 550 

N.  Y.  State 253 

Tenn 653 

winter  culture,  Tenn 653 

diseases,  N.  Y.  Cornell . . 352 

Tongue,  analyses,  Conn.  Storrs 59 

Tornadoes,  theory 871 

Tortoise  beetle,  treatment,  N.  C 58 

Tracheary  system  of  Leguminosa ?■,  Sieve 

plates  in S70 

Trade,  foreign,  of  the  United  Kingdom  TJ.  S. 

D.  A...... 431 

and  idustry,  domestic  and  foreign, 

U.  S.  D.  A 429,431 

Tradescantia  virginica,  notes,  Minn 654 

Trailing  juniper,  notes,  Minn 655 

Transmission  of  diseases  by  butter 317 

Transpiration  and  absorption  in  frosted 

plants 517,  680 

in  herbaceous  grafts 870 

of  plants  in  sunlight  and 

shade 314 

scalded  shoots 613 

Transplanting  cabbages,  Me 555,921 

tomatoes,  Md 43 

. N.  Y.  Cornell 549 

Transportation  rates,  U.  S.  D.  A 282,  429,  578, 

675,  762,  859,  957 

Trap  lights  for  cotton  bollworms,U.  S.D.  A.  204 
crops  for  cotton  boll  worms,  U.  S.  D.  A.  204 

Trapping  cutworms,  Wis * 172 

Treacle  mustard,  notes,  N.  Dak 167 

U.  S.D.  A.., 699 

Treasurer,  report,  Ala.  College 665 

Ark 369 

Colo 370 

Conn.  State 949 

Conn.  Storrs 76 

Gfa 949 

Ind 665 

Kans 197 

Me 370,  577 

Md 76 

Mass.  State 76 

Nebr 197 

N.  ,T 76 

N.  Y.  Cornell 370 

N.  Y.  State 275 

E.  I 275 

Tex 950 

Yt 496 

Ya 428 

Wis 397 

Tree  band,  new  form,  U.  S.  D.  A 84 

of  heaven,  notes,  Minn 654 

Trees  and  shrubs,  method  of  trimming 694 

and  tree  growth,  Wash 275 
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Trees,  effect  of  electric  light 315 

forest,  species,  Minn 654 

Utah 053 


Wash 922 

for  ornamental  purposes,  Iowa 728 

shelter  belts,  Iowa 728 

timber,  Iowa 728 

growth  in  thickness 613 

species  planted,  S.  Dak 829 

Trefoil,  notes,  Minn 056 

yellow,  culture  experiments,  Mass. 

State 39,661 

Trehalose  in  mushrooms 6M 

■ Treptagon  modesta,  notes,  Me 354 

Tribolium  ferrugineum,  notes,  Mich  .*. 417 

Trichobaris  trinotata,  notes,  Iowa 731 

Trifolium  incarnatum.  ( See  Scarlet  clover.) 
pratense.  ( See  Bed  clover.) 

Tripe,  analyses,  Conn.  Storrs 59 

Trisetum  barbatum,  notes,  U.  S.  D.  A 951 

californieum , notes,  U.  S. D.  A 498 

canescens,  notes,  U.  S.  D.  A 498 

cernuum,  notes,  U.  S.D.  A 498 

Trypanosoma  balbiani  in  oysters,  N.  J 71 

Trypeta  canadensis,  notes,  Colo 58 

Tsuga  canadensis,  notes,  Minn 655 

Tubercles,  root,  of  legumes,  Conn.  Storrs  ...  15 

Tubcrculina  solanicola,  notes,  U.  S,  D.  A . , . . 956 

Tuberculin  in  treatment  of  tuberculous 

Guinea  pigs 316 

Tuberculosis  bacilli  in  milk,  detection 214 

dissemination  by  earthworms  311 
effect  on  transfusion  of  blood 

of  inoculated  dogs 450 

germs  culture  on  vegetable 

media 987 

in  cattle,  nature  and  treat- 
ment  694 

in  milk  and  cream  products, 

behavior 317 

inoculation  with  tuberculin 

for 316,  323, 450,  519,  694,  987 

inoculation  with  tuberculin 

for,  Pa 359 

proposed  investigation,  B.  I . . 263 

Tulip  poplar,  notes,  Minn 654 

Tumbleweed,  notes,  U.  S.  D.  A 699 

root  system,  N.  J 46 

Turkey  diseases,  notes,  B.  I 263 

Turnip  moth,  diamond  back,  notes,  Iowa  . 415 

> ' rot,  undetermined  species 400 

silage,  preparation,  Vt 470 

weevil,  red,  notes,  Can 437 

Turnips,  analyses,  Can 437 

Conn.  Storrs 59 

assimilation  of  carbonic  acid  by.  . . 613 

club  root 615, 876 

culture  experiments,  Colo 346 

crude  phosphates  for,  Me 131 

digestibility,  Me 570 

fertilizer  experiments 693,  783,  787 


N.J 40 


for  sheep,  Me 570 

varieties , C an 766 

Colo 352 
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Turnips,  yield  and  food  value  per  acre,  Me.  55  J 
Turpentine  emulsion  for  pear  tree  psylla, 

N.  Y.  Cornell 473 

Tussock  moth — 

European,  notes,  Mass.  Hatch 661 

white-marked,  notes,  Mass,  Hatch 661 

U.  S.  D.  A.......  204 

willow,  notes,  Mass.  Hatch 661 

Twig  moth,  peach,  notes,  Mich 417 

Twigs,  analyses 7 S65. 

digestibility 865 

Tymnes  tricolor,  notes,  Ohio 839 

Typlilocyba  vitifex , as  affected  by  irrigation, 

U.  S.  D.  A 666 

notes,  Colo 58 

Typhoid  bacillus  and  Streptococcus  in  man 

and  animals 634 

germs  in  milk  and  cream  pro- 
ducts^ behavior  31 7 

TJlmus  americana , notes,  Minn 655 

fulva,  notes,  Minn 655 

montana,  var.  camperdownii,  notes, 

Minn 655 

racemosa,  notes,  Minn ! 655 

Uncinula  spiralis,  discovery  of  perithecia  . . 591 

notes,  Va 838 

Unicorn  prominent,  notes,  Ohio 838 

TJniola  palmeri,  notes,  U.  S.  D.  A 951 

United  States  Department  of  Agriculture, 

appropriations 114 

National  Herbarium,  contri- 
butions from,  U.  S.  D.  A. . .374,  580 
University  College  of  North  Wales,  courses 

of  instruction 785 

extension  work  in  agriculture, 

North  Wales 786 

Upholster  bee,  notes,  Ohio 838 

Uredinece,  false  fecundation 693 

histological  researches 615 

new'  genus 516 

new  species 615 

TJredo  eriocomce,  notes.  U.  S.  D.  A 956 

cceoma-nitens.  (See  Cceoma  nitens.) 

similis,  notes,  U.  S.  D.  A 956 

Uric  acid,  determination 221 

Urine,  determination  of  nitrogen  in 983 

determination  of  sugar  in  221 

effect  on  formation  and  dispersion  of 

ammonia  in  excreta  of  animals 388 

nitrogen  in,  Md 70 

reaction  for  albumen  in 782 

TTrocystis  cepulce,  nature  and  treatment, 

Conn.  State 659 

hypoxyis,  notes,  U.  S.  D.  A 356 

occulta,  notes,  Mass.  State 50 

TJromyces  andinus,  n.  sp.,  notes 692 

andropogonis , notes,  U.  S.  D.  A . . . 956 

appendiculatus,  treatment,  N.  C . . 55 

caryophyllinus,  notes,  N.J 54 

eragrostidis , notes,  U.  S.  D.  A 956 

euphorbice,  notes 692 

hordei,  notes,  U.  S.  D.  A 956 

panici,  notes,  U.  S.  D.  A 956 

phaseoli,  notes,  N.  Y.  State 559 

polygoni,  notes,  Ohio 414 


/ 


1082 


EXPERIMENT  STATION  RECORD. 


Page. 


TJromyces  polygoni,r\  otes,  S.  Dak... 50 

rhyncosporce,  notes,  TJ.  S.  D.  A 956 

rudbeckice,  notes,  S.  Dak 50 

spp.  in  Ohio 414 

tiifolii , notes,  Mass.  State 50 

Ohio 414 

S.  Dak 50 

TJstilago  avence,  notes,  S.  Dak 50 

hyphodytes , notes,  S.  Dak 50 

maydis,  notes,  S.  Dak 50 

nuda,  notes,  S.  Dak 50 

panici-miliacei,  notes,  S.  Dak 50 

tritici,  notes,  S.  Dak 50 

Utah  College,  notes 875 

Station,  bulletins 30, 44, 58,  71 

354,  355,  485,  653,  738,  818,  824,  828, 841 

notes 520,  698 

Valuation  of  cotton-hull  ashes,  Conn.  State.  337 

fertilizers,  Ala.  College 337 

Conn.  State 643,902 

Ky 643 

La 643 

Me 546 

Md.... 405 

Mass.  State  . .337,  406,  903 

Mich 218 

N.  Y.  State 903 

N.  Y.  Cornell 903 

It.  I 248 

manures,  Ark 248 

Variegated  plants,  fungi  affecting,  notes,  N.J.  53 

reed,  notes,  Minn C53 

Varieties, promising,  cause  of  failure......  876 

Veal,  analyses,  Conn.  Storrs 59 

V edalia,  colonization  in  Egypt,  U.  S.  D.  A . . 668 

exportation  to  Africa,  U.  S.  D.  A . . 84 

successful  importation,  U.  S.  D.  A.  60S 

from  Egypt,  notes,  U.  S.  D.  A 373 

Vegetable  Pathology,  Division,  U.  S.  D.  A. . 498, 

500.  954 

proteids,  crystallized,  Conn. 

State . 934 

seeds,  germination  tests,  Can 436 

Vegetables,  plowing  to  different  depths, 

Utah 44 

tillage  to  different  depths,  Utah  44 

V el  vet  leaf,  root  system,  N.  J 46 

Yerbascum  blattaria , notes,  Ore 47 

root  system,  N.  J 46 

thapsus,  notes,  Ore 47 

root  system,  E".  J 46 

Yermicularia  denudata,  notes,  S.  Dak 50 

Vermont  College,  notes 875 

Station,  bulletins 195 

equipment 496 

notes 875 


report. 461, 464,  465, 470,  471, 474. 
475,  481,  482,  483, 484,  486.  487, 
488,  489,  490,  492,  493,  495,  496 


Vernal  grass,  sweet,  culture  experiments, 

Md 38 

Yeronica  peregrina,  root  system,  1ST.  J 47 

Vetch,  acquisition  of  nitrogen  by,  Conn. 

Storrs 14 

and  oats,  analyses,  Mass.  State 66 
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Vetch  and  oats,  for  soiling,  Conn.  Storrs. . .29, 480 


green,  for  milch  cows,  Mass. 

State 65 

as  an  orchard  plant,  N.  Y.  Cornell . . . 822 

culture  experiments,  Mass.  State 39,  661 

inoculation  experiments 782 

kidney,  culture  experiments,  Mass. 

State ..39, 646,  661 

sand,  for  green  fodder 315 

time  of  seeding 315 

winter,  notes,  Miss 248 

Vetches,  as  green  manure  for  wheat 208 

varieties,  N.  Mex 411 

Veterinarian, -report,  Ind 665 

Tex 950 

Va 428 

Veterinary  control  of  creamery  herds 318 

science  and  practice,  abstracts 

of  articles 74, 

106, 189,  263,  359,  748,  843 

Vibrio  in  spring  water,  n.  sp 693 

Yiburnum  dentatum , notes,  Minn .656 

lentago,  notes,  Minn 656 

opulus,  notes,  Minn 656 

Yiciafaba , abnormal  embryos 692 

sativa , culture  experiments,  Ln 646 

villosa,  culture  experiments,  La 646 

Vine  disease,  California,  notes 380 

U.  S.  D.  A. . . 498 

treatment  U.  S. 

D.  A 500 

leaf  hopper  as  affected  by  irrigation, 

U.  S.  D.  A 666 

Vinegar,  analyses,  Mass.  State 64 

improvements  in  manufacture 616 

Vineyards,  management,  Ark  828 

planting  and  culture,  Md 44 

Yiola  tricolor,  notes,  Minn 654 

Violets,  Colletotrichum  sp.  on,  notes,  N.  J. . 54 

diseases,  N.J 53  54 

electroculture,  N.  Y.  Cornell 351 

Gloeosporium  sp.  on,  notes,  N.  J...  54 

Virginia  creeper,  notes,  Minn 656 

Station,  bulletins. 30,  31,  55,  74, 75, 251,  345, 
360,  647,  649,  716,  728,  837,  840 

notes 106 

report 428 

Virgin’s  bower,  notes,  Minn 656 

Virus,  preservation  in  glycerine 695 

Viticultural  experiments  in  Italy 239 

instruction  in  Italy 329 

Vitis  riparia,  notes,  Minn 656 

Volatile  fatty  acids  of— 

butter 316, 389 

Me 569 

as  affected  by  food  509 

A'  IT 663,664 

rancidity 784 

Volumenometer  for  soil  samples 782 

Volumetric  method  for  phosphoric  acid 983 

Wages  in  AVyoming,  U.  S.  D.  A 956 

Wagon  rack  for  hauling  silage  corn,  Wis  . . 153 

Wallflower,  western,  U.  S.  D.  A 699 

Walnut,  black,  notes,  Minn 654 

trees,  rate  of  growth,  S.  Dak 45 


INDEX  OF  SUBJECTS. 


1083 


Page. 


Walnuts,  notes,  S.  Dak 829 

varieties,  Midi 556 

Warm  waves,  notes  on,  U.  S.  D.  A 429 

Washington  Agricultural  College,  estab- 
lishment   370 

Agricultural  College,  notes..  875 

Station,  bulletins 254, 275, 922 

legislation  affecting  . 370 

notes  . - 618 

organization 370 

report 370 

Wasps  as  enemies  of  the  bud  moth,  N.  Y. 

Cornell 932 

Water,  abstracts  of  articles 464,  643 

analyses,  La - 643 

R.I 242 

Yt - 464 

analysis,  methods 222,  782 

and  carbonic *acid,  exhalation  from 

the  skin 986 

artesian,  analyses,  Cal 120 

La * 244 

attraction  by  i odi  ne 221 

bacteriological  examination .... 985 

bacteriology  of 517 

beetle,  notes,  U.  S.  D.  A. . 372 

bench  for  greenhouses,  Ohio 413 

bug,  undeterminedspecies,LT.S.D.A.  83 

content  of  butter - 988 

Danish  export  butter 690 

soils  after  prolonged 

drouth 871 

rolled  and  unrolled  soils, 

Wis ... 121 

determination  in  butter 95 

of  hardness 387, 612 

effect  on  excretion  of  nitrogen  from 

the  body 784 

examination  with  centrifuge 289 

for  creameries,  filtration 317 

irrigation,  duty  of.  Colo 8C9, 752 

Wyo 496 

grass,  notes,  Miss 248 

hot, for  anthracnose  of  beans,  IN.  Y. 

State 558 

smut  of  grain,  Iowa 415 

S.  Dak 50 

in  soap,  determination 314 

soils,  circulation,  Md 17, 21,  23 

movement  and  evaporation, 

Wis  ..- *"122 

sugars,  determination 222, 388 

lake,  analyses,  Cal 120 

mineral,  analyses 787 

of  Durance,  analyses 449 

required  for  1 pound  of  barley,  Wis.  126 

corn,  Wis..  126 

oats,  Wis..  126 

river,  analyses,  Cal 120 

sampling,  Idah  o 950 

spring,  analyses,  La -244 

weevil  of  rice,  notes,  U.  S.  D.  A 848 

well,  analyses,  Can 433 

La 244 

Mass.  State 16 
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Watermelons,  analyses,  Conn.  Storrs 59 

varieties,  Colo 352 

Waterspouts,  theory 871 

W aved  lagoa,  n otes,  Ohio 838 

W ax,  examination 516 

vegetable,  digestibility 599 

Weather  as  affected  by  the  moon,  K.  C 803 

Bureau  of  Italy 240 

U.  S.  D.  A. 198, 199, 276, 371, 429, 
580,  670,  671,  699,  762 
conditions  and  crop  production, 

1892  578 

effect  on  sugar  beet  crop  985 

forecasts,  signaling,  TJ.  S.  D.  A 671 

Beview,  vol,  xx,  U.  S.  D.  A 669 

Service,  State,  laws  relating  to  if  JT.  76 

Web  worm,  fall,  notes,  Mass.  Hatch 661 

Ohio 838 

Va *840 

of  parsnips,  notes,  U.  S.  D.  A . . . 667 

: Web  worms  on  sugar  beets,  Hebr 839 

TJ.  S.  D.  A 674 

Weed  seeds,  collection 401 

in  imported  seeds 815 

Weeds,  abstracts  of  articles 45, 167, 414, 829,  942 

eradication,  If.  Dak 167 

Ore 47 

W.  Va 167 

fungi  affecting,  S.  Dak 50 

laws  regarding,  in  Oregon 47 

notes,  Can 591 

Me 334 

of  the  mustard  family,  1ST.  Dak 167 

Vermont 472 

West  Virginia 167 

one  hundred  worst,  U.  J 45 

root  systems,  45 

Wee  flour  beetle,  notes,  Mich 417 

Weeping  elm,  notes,  Minn 655 

mountain  ash,  notes,  Minn 655 

slippery  elm,  notes,  Minn 655 

willow,  American,  notes,  Minn  . . . 655 

Kilmarnock,  notes,  Minn . 655 

Wisconsin,  notes,  Minn  . . 655 

| Weevil,  black,  notes,  Md 253 

palm,  notes 986 

strawberry,  notes,  Ohio 339 

water,  of  rice,  notes,  U.  S.  D.  A 848 

Weigela,  notes,  Minn 655 

W ell  waters,  analyses,  Can 433 

La 244 

Mass.  State 16 

West  Virginia  Station,  bulletins . . 167,  642,  649, 714 
715,  717,  728,804,819,938 

notes 520 

Western  wallflower,  notes,  TJ.  S.  D.  A 699 

Wethers.  (See  Sheep.) 

Wet  vs.  dry  food  for  pigs,  Minn 423 

Whale  oil  soap  for  cherry  slug,  Mich 416 

pear  'tree  psylla,  K.  Y., 

Cornell 474 

Wheat,  acreage  in  Great  Britain,  1891-’92..  521 

the  United  States,  June, 

1892,  U.S.D.  A ......  76 
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Wheat,  after  melilotus,  Ohio 344 

analyses,  Minn . 733 

N.  Dale 914 

and  rye  flour  for  bread-making 694 

baking  tests,  Minn 408 

blight,  notes,  Iowa  . 414 

bran,  analyses,  Cal' 732 

Conn.  State 935 

Kans 175 

La 212 

Me 569 

Mass.  State 6 1,  68, 177 

Minn 733 

It.  1 242 

digestibility,  Me 570 

Minn 733,734 

for  milch  cows , Colo 260 

vs.  corn  meal  for  fowls,  N.  Y. 

State.... 940 

bread,  analyses,  Conn.  Storrs 59 

composition  at  different  stages, 

Kans 175 

comparative  tests  of  phosphates, 

Mass.  State '27 

condition,  August,  1892,  U.  S.  D.  A. . 283 

crop  of  India,  1892,  U.  S.  D.  A 429, 430 

the  world,  U.  S.  D.  A 762 

crude  phosphates  for,  Me 131 

cultivated,  botany  of 693 

culture  experiments,  Me 145 

N.  Dak 914 

Wyo 825 

for  soiling,  Conn.,  Storrs  ...  29 

degeneration  of  varieties,  Ohio 344 

diseases,  Ohio 345 

distribution  and  consumption,  U.  S. 

D.  A 762 

distribution  of  seed,  Can 436 

early  formation  of  gluten  in 614 

effect  of  copper  sulphate  in  soil,  N. 

Y.  State 15 

Egyptian,  culture  experiments,  La.  645 

feed,  analyses,  Conn.  State 935 

fertilizer  experiments 872 

Ala.  College . 649 

111 823 

Ind 341,  342 

Kans  . 406 

Ky 343 

Md 36 

Mass.  State..  27 

N.  Cv 902 

S.  C .". 915 

Ya 649 

W.Va 649 

■field  experiments 210,  787,  875 

Ela 912 

La 647 

flour  and  rye  flour,  method  of  distin- 
guishing   -. 389 

for  soiling,  Conn.  Storrs 480 

frozen,  for  pigs,  Can 513 

germ,  analyses,  Minn 733 

grass,  notes,  Ore 47 

S.  Dak 925 


.rage.  ' 

Wheat  grass,  notes,  IT.  S.  D.  A 699  * 

Yt 472  4 

root  system,  N.  J 46  ! 

green  manuring  for 207 

ground  and  uugroun  dfor  pigs,  Ore.  483  ] 

grown  continuously  without  ma- 
nure, Kans  406 

harvesting,  111 824 

at  different  dates,  Ind  . . 341 

in  rotation,  Kans 406  I 

insects,  underground,  Ohio 398  1 

joint- worm  injury,  U.  S.  D.  A C67 

; Ladoga,  field  experiments,  Can 689 

mature  vs.  immature  seed,  Kans 407 

methods  of  seeding,  Kans 407  1 

middlings,  analyses,  Conn.  State 935  ] 

Kans... 175  j 

Mass.  State. .. . 64 

milling  tests,  Minn® 408  3 

mowing  in  spring,  Ind 342  1 

night  vs.  day  irrigation,  Utah 824  i 

nitrogenous  fertilizers  for,  Ind 342  ■ 

pasturing,  Kans 407  : 

production  and  distribution,  U.  S. 

D.  A 844 

proteids,  Conn.  State 934 

rotation  vs.  continuous  cropping, 

Ind 341 

rotation  with  red  clover 872 

rusts,  notes,  Iowa 414  i 

U.  S.D.A 956  1 

scab,  notes,  Iowa 4L5  ] 

Ohio 34  ?,  414 

seed,  conditions  affecting,  N.  Dak  . . 914 

frosted 915 

germination  tests,  N.  Dak 915 

heated,  N.  Dak 915  \ 

immature,  N.  Dak 915  'i 

Maryland  vs.  Kansas-grown, 

Md 36  I 

selection,  Kans 407  v 

Minn 410  3 

Md 36  1 

winter  bleached,  N.  Dak 915  * 

seeding  at  different  dates,  111 823  | 

Ind 340  ] 

Kans 406 

depths,  111 823  •] 

Ky  . . . .-  343 

Ohio...  344  - 

rates,  111. 823  • 

Ind 340 

Kans 407  < 

Ky 343  1 

by  different  methods.  Ohio  . 344 

Md  . . 36  | 

in  drills  vs.  broadcast,  Ohio.  344 

mixed  varieties,  Ohio 344 

selected  seed,  Minn 410  2 

shorts,  analyses,  Kans 175  ; 

Minn 733  ^ 

digestibility,  Minn 734 

shrinkage  in  the  granary,  Ohio 344  t 

smut,  notes,  Ind 341 

Iowa 414 
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Wheat  smut,  notes,  Mass.  State  50 

Mich 352 

Ohio 345 

Wis. 729 

spring  vs.  winter,  in  France 211 

straw,  analyses,  Minn 733 

hay,  oats  and  beans,  digesti- 
bility   976 

worm,  notes,  TJ.  S.  D.  A 285,  667 

summer,  assimilation  of  carbonic 

acid  by 613 

thrips,  notes,  Ohio 839 

undetermined  fungous  disease 592 

species  of  insects  on, 

Minn 417 

varieties 108, 991 

Ala.  College 649 

Can 436,  590 

Fla 914 

111 823 

Iowa 724 

Ind 340 

Kans 408 

!v y 342 

La 145 

Md 35,38 

Mass.  State 39 

N.Mex 411,824 

Ohio 345 

Okla 721 

E.I - 251 

S.C 914 

Ya 345 

winter,  fractional  application  of  ni- 
trate of  soda  for 210 

wireworm,  notes,  Ohio 839 

Wash 254 

with  oats,  Me 145 

yield  on  different  soils,  Ind 341 

per  acre,  Kans 408 

U.S.D.A...-.- 431 

Whey,  analyses,  N.  Y.  State 947 

Vt, 486 

feeding  value  of,  Wis 187 

White  ash,  notes,  Minn 654 

rate  of  growth,  S.  Dak 45 

birch,  notes,  Minn 654 

S.  Dak 829 

blast  of  rice,  notes,  U.  S.  D.  A 848 

cedar,  notes,  Minn 655 

clover,  culture  experiments,  La 646 

elm,  notes,  Minn 655 

S.  Dak 829 

fringe,  notes,  Minn 654 

grub,  notes,  Ohio 840 

lupine  as  green  manure  for  wheat  . . 208 

millo  maize,  culture,  La 725 

mold,  notes,  N.  J 51 

mulberry  notes,  N.  Y.  Cornell 552 

oak,  notes,  Minn 655 

pear  scale,  notes,  N.  Mex 418 

pine,  notes,  Minn 655 

rate  of  growth,  S.  Dak 45 

poplar,  notes,  Minn . . 655 

radish,  notes,  Me  334 
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White  spruce,  notes,  Miun 655 

willow,  notes,  Minn 655 

White-marked  tussock  moth,  notes — 

Mass.  Hatch 661 

U.  S.  D.  A 204 

White- winged  bibio.  notes,  TJ.  S.  D.  A 204 

Whitewood,  notes,  Minn 654 

Whortleberries,  analyses,  Conn,  Storrs £9 

Wild  barley,  notes,  TJ.  S.  D.  A 699 

buckwheat,  analyses,  Minn 733, 

carrot,  notes,  Yt 472 

root  system,  N.  J" 45 

cherry  trees,  rate  of  growth,  S.  1 )ak. . . 45 

flax,  notes,  Can 591 

gourd,  notes,  Ore 47 

grape,  notes,  Minn 658 

hay,  analyses,  Cal 732 

licorice,  notes,  TJ.  S.  D.  A 699 

mustard,  notes,  Can 591 

TJ.S.D.  A 699 

oats,  notes,  Can 591 

Ore 47 

onion,  root  system,  N.  J 46 

* potato  of  the  Mexican  region,  111 817 

radish,  root  system,  N.  J 46 

rose,  notes,  TJ.  S.  D.  A 699 

rye,  notes,  S.  Dak 925 

Willow  herb,  analyses 971,972 

tussock  moth,  notes,  Mass.,  Hatch . . 661 

Willows,  notes,  Minn 655 

Wilted  seed  potatoes 222 

Wind-powrer  machines,  regulation 695 

Wine,  acid  and  glycerin  content 616 

analyses 869, 984,  989 

cellars,  experimental 238 

determination  of  glycerin  in 389 

extract,  estimation — . 989 

natural,  analyses . 389 

new,  determination  of  extra.ct  and 

sugat 984 

loss  of  coloring  matter  by  keeping  . . 616 

progress  in  chemistry  of 389 

solids 616 

Wineberry,  culture  experiments,  Ore 651 

notes,  Mich 917 

N.  Y.,  Cornell 916 

Wine-making,  yeast  cultures  in 873 

Winged  pigweed,  notes,  TJ.  S.  D.  A 699 

Winter  feeding  of  lambs,  Mass.  State 356 

rape,  culture,  Mass.  State 661 

vetch,  notes,  Miss 248 

Wire  grass,  root  system,^.  J 47 

Wireworm,  wheat,  notes,  OTiio 839 

'Wash 254 

on  onions  and  celery,  TJ.  S.  D.  A 284 

remedies 873 

W isconsin  College,  notes 520 

Station,  bulletins 193, 194,  260t 


261,  729,  740,  835,  838 
report. . . .121. 122, 136, 141, 145, 
147, 155, 165, 170, 171, 173, 
176, 178, 180, 182, 183, 184, 
‘ 185,  187, 189, 195, 196, 197 


weeping  willow,  notes,  Minn  . . 655 

Wistaria,  notes,  Minn 656 
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Witch  grass,  root  system,  X.  J 46  j 

Wood  'borer,  notes,  TT.  S.  D.  A 284  I 

gum,  hydrolysis  with  hydrochloric 

acid 516  j- 

hair  grass,  analyses 769,770  j 

value  for  forage  in  Sweden  771  i 


W ool  fiber,  structure 989 

growth  as  affected  by  different  ra- 
tions, Wis 183 

production  and  distribution,  U.  S. 

D.  A 847  j 

waste,  analyses,  Conn.  State  903  j 

Mass.  State 26  j 

Woolly  aphis,  injury  to  roots  of  apple  seed- 
lings, Wash 922 

apple  aphis,  notes,  Xev 254 

D.  S.  D.  A 204 

World’s  Columbian  Exposition — 

agricultural  congresses  at 402 

exhibit  at . 402 

foreign  visitors  to 992 

Wormseed  mustard,  notes,  X.  Dak 167 

TT.  S.  D.  A 699 

Wormwood,  notes,  TT.  S.  D.  A 699 

Wounds,  antiseptic  treatment,  Ya 74,  360 

Wyoming  College,  notes 106,  520,  991 

Station,  bulletins 23, 173,  496, 

648,709,710,802,825 

notes .....106,451,697,  991 

Xantliium  canadense,  notes,  TT.  S.  D.  A 699 

root  system,  X.  J 46 

notes,  Ore 47 

Xiphidium  brevipenne  on  cranberry  bogs, 

X.  J 565 

fasciatum  on  cranberry  bogs, 

TT.  J 565 

Xylan,  hydrolysis 516 

Xyleborus  pyri , notes.  Mich 417 

Xylose  in  gum  of  different  plants 86, 385 

preparation - 385 

Yarrow,  notes,  Minn 653 
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Y east  cells,  organization 870 

cultures  in  wine-making 873 

growth  and  alcohol  production  dur- 
ing fermentation 517 

preservation  by  hydrofluoric  acid  or 

fluorides 782 

pure  cultures  of 517 

purification  by  Effront’s  method- 782 

use  in  quantitative  determination  of 

fermentable  substances 782 

Yellow  birch,  notes,  Minn 654 

S.  Dak 829 

coloring  matters  in  foods,  detection . 31 6 

dock,  notes,  Me 334 

Ore 47 

flowering  currant,  notes,  M inn 656 

leaf  blight  of  cotton,  Ala.  College  . . 830 

locust,  notes,  Minn..- 655 

lupine  as  green  manure  for  wheat. . 208 

culture,  Mass.  State 661 

millo  maize,  culture,  La 725 

Yellow-beaded  cranberry  worm,  notes,  Wis . 838 

Yellbws,  peach,  nature  and  treatment,  Conu . 

State 658 

Yew  poisoning 615 

Yorkshire  pigs,  feeding  experiments,  Mass. 

State 68 

Yucca  filamentosa,  notes,  Minn 654 

Zanthoxylum  americana,  notes,  Minn 656 

Zebra  cabbage  worm,  description  and  treat- 
ment, Miss 254 

caterpillar  in  California,  TT.  S.  D.  A . . 852 

on  currants,  Mich 416 

Zinc  oxide  as  an  antiseptic,  Ya 360 

sulphate  for  potato  scab,  X.  Y.  State. . 560 

Zoology,  abstracts  of  articles 802 

Zootechnical  instruction  in  Italy 329 

Zoster  a marina , analyses,  E.  I 715 

notes,  E.  I 715 

Zygodesmus  albidus , notes,  X.  J 54 

Zymotechnical  Laboratory  at  Lome,  Italy..  238 
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